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INTRODUCTION
 

Since 1969 human capital economists have developed economic models
 

and econometric methods that hvo proven powerful in analyzing diverse
 

aspects o human behavior. Prior to the middle 1970s these tools had
 

been applied mostly to data from highly developed countries, primarily
 

the United States. The purpose of this project was to bring together in
 

a research consortium some of the analysts who had been principally
 

responsible for developing modern human capital economics, and to focus 

thei. energies on extending models, analyzing data, and deriving policy 

and program implications for less developed countties. The project was 

to accomplish these goals through a research consortium, managed by the 

Rand Corporation and including economists at The National Bureau of 

Economic Research, Northwestern University, and The Yale Economic Growth
 

Center.
 

The principal contents of this Final Report are the papers which
 

report the results and implications of the research conducted under this
 

AID contract.
 

In this introductory section we describe the organization of this
 

consortium; review project activities concerning data collection and
 

preparation; briefly summarize some Implications of principal findings;
 

and p-esent ab!.tracts of the papers including In Section II below. 

ORGANIZATION OF THE CONSORTIUM 

The Rand principal Investigator of the project reported to, and was 

advised by, the advisory committee, which consisted of the senior 

investigators at Rand and the other consortium institutions. This 
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committee met formally two times during the project to intensively 

review the research in progress and to discuss any proposed changes in 

overall project direction or specific paper topics. Earh paper prepared 

in the project was critically reviewed in early draft stagn by a mmber 

of the advisory committee. In addition, numerous workshop and seminar 

presentations of work-in-progress were organized by advisory committee 

members at their respective institutions. 

DATA COLLE.CT TON AD PREPARATION ACTIVITIES
 

Und,,r this contract, R. d investigators developed two highly 

innovative questionnaires which were field-tested and administered as 

add-ons to lhe Malbyslan Family Life ;urvey, which Rand was fielding 

under separate AID support. lie: questionnaires ar the Networks of 

Economic Support Questionnaire &nd the Migration and Urban ond 

Assimilation Questionnaire. The first documented in considerable detail 

the informal transfers of money, goods, and help thut occurred between 

Malayuian households in the sample and other households. The other 

gutstionnatre described the detailed patterns of job search, economic
 

and social support, and welfire that characterize urban migrants. It
 

also provided great detail on migration histories, including the
 

circulatory migration that is so common but so pocrly uiderstood in less
 

developed countries.
 

This ,-ontract supported all aspects of developiog, testing, and 

fielding these questionnaires, as well us cleaning, coding, linking, and 

documenting the resulting data. The data aru analyzed in several papers 

included in this Finnl Rpeort. 

This contract also supported somu cleaning and linking of data from 

the INCAP-Rand C',atnmalan survey. The data were already collected and 

http:COLLE.CT
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edited, but additional work was required to prepare the exceptionally
 

detaileau and complex data on income, wealth, and work-time allocation
 

for the analyses that are included in this Final Report.
 

Modest project funds were also allocated to investigating the'
 

possibilities for a collaborative surrey in the Philippines. Due to
 

conflicting commitments on the part of the prospective Philippine
 

collaborators, this project did not proceed beyond the medium-range 

planning stage. In this process, however, Rand invstigators provided 

detailed suggestions for the content and conduct o. several other 

Philippine surveys. 

SELECTED IMPLICATIONS OF PRINCIPAL FINDINGS
 

The individual papers included in Section I of this Final Report
 

detail their respective policy and program implications. |[ere we list 

several over-arching Implications of the analy!u.s, considered together: 

0 Poor people in the Third World respond to changes in their 

economic and physical environment. Estimated response 

elasticities are significant, both statistically and 

substantively. It may be considered astouning how similar In 

direction .nd magnitude many of these response elasticities are 

to those estimated from U.S. data. Those generalizations are 

true with respect to migration, fertility, schooling, market 

work participation, and earnings.
 

o Incentives determined in mnrkets are a principal influence on 

poor peoples' activities and ultimate welfare. Markets for
 

labor, land, agricultural products, and consumer goods and 

services are critically important. Evaluating the strengths
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and weaknesses of these markets in particular settings and
 

acting to improve their performance should be important policy.
 

priorities.
 

Microeconomic analysis--the study of resource allocation in
 

households and tirms--is essential to formulating and
 

evaluating useful policies and programs. This implication
 

follows directly from the first two. Building schools and
 

family planning programs, for example, will increase literacy
 

and reduce fertility only if people respond. The amount of
 

resources d uu to understanding the circumstances under
 

which people do and do not renpond as policy makers desire has
 

been miniscule, by any relevant standard of comparison.
 

Detailed household-level survey data from less developed
 

countries can support sophisticated econometric analysis as
 

well as do data from high income countries, in some cases
 

better. Economists and policy analysts have no reason to fear
 

the quality of good survey data from the Third World.
 

The Neoclassical micrceconomic models developed in high income
 

countries and heretofore applied there alcost exclusively are
 

successful as wc' 1 4- explaining and predicting peoples'
 

behavior in LDCs. This is true for models of labor supply,
 

earnings, investment, schooling, fertility, and income
 

distribution. The critical difference betw, ,n analyzing human
 

welfare problems in the United States and the Third World
 

concerns instead how thc. conceptual variables in the models are
 

to be proxied by actual data. The concepts of total income and
 

opr rtunity cost of time with children, for example, appear
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from our analyses to be broadly useful. But in different
 

settings they must be aggregated in different ways from very
 

different underlying data. The ingenuity of economists should
 

focus much mcre than it has on appropriately measuring the 

variables in their received theories, and much less on 

inventing different theorius. 

In this regard, a principal difference between developed and 

less diveloped countric.; lies in thu importance in the latter 

of informal activities. Many of these activities do not occur 

in markets, but they contribute importantly to both the burden 

and the welfare of poor people=. These activities are most 

difficult to measure, even to identify. Standard censuses and 

other data collection progra:is pass them over, anr, policy 

makers in very many fields and countries Ignore them. We have 

identified several Important undesirable consequences of this 

neglect in the areas of income distribution and c.redit. 

Finding others should be a high priority of policy analysis. 

ABSTRACTS OF TIlE PAPERS 

Butz, W. P. and P. J. E. Stan, "The Mici tructure of Malaysian 
Interhousehold Exchange Networks," The Rand Corporation. 

Halaysian houneholds transfer money, goods, and help 

among themselves in very different amounts and patterns depending on 

their ethnic'ty and urbnn-rurel location. This paper snhown that such 

transfers form a substantial proportion of income in the poorest 

households It also reveals that the economic relations between parents 

and both their own parents and their grown children differ considerably 

by athnicity and location. 
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Stein, J. P., "Children and Women in Traditional and Cash Crop
 
Agriculture: A Cross-Section Study of Economic Development in
 
Guatemala."
 

Insofar as economic development shifts production from traditional
 

to cash crops, incentives arise that increase population growth. It 

appears that the net effect of development on population growth may be a 

complex result of various incentives, some acting to promote and some 

to retard population growth. Because, in the present case, the shift 

from agricultu'al and non-agricultural work involves far more people 

than tile shift frcm traditional to cash crops, the net Incentive is for 

economic development to reduce population growth. 

This Nz, aiso suggests that both children and women may be more 

productive in family agriculture relative to adult men than previously 

estimated by other researchers. Consequently, the economic value of 

children appears higher. The optimistic conclusion is that development 

away from agriculture reduces the incentivo to large farilly size by a 

greater margin than previously believed, and this acts to retard 

population growth.
 

Schultz, T. Paul, "A Conditional Logit Model of Internal Migration:
 
Venezuelan Lifetime Migration Within Educational Strata."
 

The conditional logit framnework is used to describe how the 

mutually exclusive and exhaustive probabilities of locational choice, 

including not migrating, depend ol a set of conditioning variables. 

Aggregate daita from the Venezu.elan 1961 Cenr.us are used to estimate this 

model for males within four educational strata. The logit model 

estimated by conventional linetr procedures fits the 400 cell 
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contengency table better than does the double log-probability function 

associated with the "gravity" model. Interregicnal wage differences are 

relatively larger among less'educated, who are also the groups that 

migrate least frequently. More educated wen appear more responsive to 

destination wages and less deterred by distance. Though these 

differences in migratory behavior by euacational class may account for 

interregional wage variation, other hypotheses also need to be 

investigated for this common pattern. Rna:Id regional population growth 

also influences migration, by deterring entry. Only ,man witi a 

secondary or higher education notably avoided destinations where 

unemployment was high. Thus, the darris-Todaro model of migration is 

not consistent with the behavior of the majority of the labor force in 

Venezuela 4hich has relatively little -;chooling. 

Rosenzweig, M., "Neoclaisical Theory and Optimizing Peasant: An 
Econometric Anaiysis of Market Family Labor Supply in a Developing 
Country." 

Little empirical evidence exists on labor supply behavior in rural 

areas of developing countries and on the state of competitiveness of 

rural labor markets. Yet such information in crucial to any model of 

economic development formulated to serve as a useful policy-prercribing 

appnratus. In this paper refutable predictions were derived, from the 

joint con'!t leration of market labor supply bethavior in neon1assli cal 

models of Iandlens and landholding household; to establith a ts,t of the 

competitive framework In the context of rural labor mnrket, in less 

developed countries. Eimpirical re:sul i Lasmi on micro data from ural 

India stratified by sex and landholding status were; generally supportive 

of the neoclassical franmeork, suggesting that the annual number of days 
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wage of employment observed for individuals in rural India is mainl!
 

supply rather than demand determined, as implied by competitive models.
 

Male and female labor supply function estimates appeared similar in many
 

respects to econometric labor supply findings based on U.S. data, with
 

the exception of the impact of fertility variables on labor supply,
 

which was insignificant.
 

Kuznots, S., 
 "Size and Age Structure of Family Households:
 
Exploratory Comparisons," The Yale Economic Growth Center, October 
 1977. 

The analysis deals largely with comparisons of average size 

of household in international cross-section for recent years, in intra

national comparisons of households between the rural and urban 

populations, and in comparisons over long time spans for a single 

country. The aim is to allocate che dffferenccs in average size between 

the contribution of the presence of children (reflecting differences in 

fertility and rates of natural increase) and that of the tendency of 

adults to live jointly or separately. Such allocations of differences 

in average size are then illustrated for comparisonn among countries or 

regions at di.fferent levels of development; comparisons of rurai and
 

urban households within one the same country; and those over a long time
 

span within a country.
 

Rios, Roberto, "Family Size and Economic Change,"
 

Fertility dispersion has often been linked to economic variables.
 

Thus farmeis are said to be more 
fertile than urban dwellers because 

children can be raised at n lower cost the farm andlon have occasion to
 

contribute more to family earnings than do city children. In less 

developed countries where commercial Insurance .ineither lacking 

\IV 
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altogether or inaccessible to most of the population, children are said
 

to provide security and to be a source of -ncome for their aging
 

parents, hence their hi;hei "alue. Yet a]thoug., statements like these 

were common, it har been only recently that economists have appoached
 

family size determination explicitly and systematically as a demand
 

problem.
 

According to much of the recent literature on the topic, the 

crucial variable inducing fertility to decline is the rising price of 

time fostered by economic development. Children, it is argued, are time 

intensive. Thus if the price of tLito increasves, -io does t h co.st of 

raising children relativ to other activiti:;, and therefore fertility 

drops. Given all these reas:ons, it is indeed surprising how little 

family siZe has; changed, nor i!; it a tin ivernial fact that %iodernization 

and development have tlways heeT accompalnied by a decline in t he number 

of living children per couple. In some cases, there IB no material 

change, and in other:, surviving family size hinrs ficrea''d con iderably. 

Throughout this paper we will be careful to d istingulsh betweell births 

and children because it should be obvious that not all those born live 

to be children, much less to be adults who help on the farm or provide 

for parents in their old age. 

Rosenzweig, M., "Rural Wages, Labor Supply and Land Reform: A
 
Theoretical and Empirical Analysis."
 

The primary objective of this paper is to acertnin both
 

theoretically and empirically the effects of a redistributlon of land 

holdings on agricultural wago levels and sex/age wage differfntials. 

Land reform is one of the most mentioned of the theoretical policy
 



instruments discussed in the development literature, yet relatively
 

littlo attention ha'; been paid to the wage rate consequences of such a 

program, despite the fact that perhaps more than one hillf of rural 

families in a devo loping country rece ive over 50 percent of their Income 

from wage etirnings; in tigriculturti. The rew;ult i do not support Ole0 

institutional or xcxogenouu wage hypothe: ,-, indicating that rural wages 

are influenced by %ihift-,in drInind and -,Iupply within the igricliltural 

sector. Reducted-form coeficient:i derived fromn the tric.turtil t1mttesor.a 

Ii(a.dsuggest that rural wris e Ivck al. a m .1ure of 1.iiidholdiii, inequalty 

are negnt iw ly a. ,%ociated, but that. an e-quali.-iny. land redit.tribution 

would extcerbate agricultural wage diIferet.tial. between males and 

feams 1e',.
 

Stith, J. P. , "Ll -'-Cycles and Wage Growth in tin laysia," The Rand 
Corporation. 

Thni paper research %tudie. l1ife-cyclo career wage and employment 

historine of mnal workern in inlayin. a country that h.1% bee-n 

undorgoing rapid vca omic ,hv,,lo:A,.'n . Th,'., 1.0,Ajr rnlarl't.hi tortels 

were Invent iy,;tet with .. eye. tdIdent iI.; 111i. 014- 'n ill col-equences 

of aconomic !oI te"i etly::;emitn' "11Aea- that wedeyetlpment al-

obnarv" within 1a1,or 1'ati, ula.r l wa*., :itid atP:lqrlttlt a'tL.ntl 

isolatinlu how thw b,,ni, tt%, of tihl-. h u:lt, ,ll tr Iel lt.twen,l, th 

young nnd the old, the rnor ,Ad lc,% v l el, w tIl Ilt a](1.1%-'ui ., il of 

the country, nal .:nfi .alny lnti'% three m2ain ,thnliti i;l: %. An ,(I(tlI ly 

Importnnt nim wn% fIvnt y thaot i IHat t, i::rliito I , tir1 t Weic he 

- Ii.i'.~. W,1 tlst,contribuots (o !rIlny~' '1"1 h t C-n11, wctzr, able to a 

ltumb r ot l)::l.i:lvlt hy) Ih 7tl, . nbov'i th, ulie! >'lilin ofof dtit irninntut 

4eOlOmiC dtevlopalvlt. 
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Guttman, J. H., "On the Political Economy of Development:
 
Agricultural Research and Extension in India."
 

This paper analyzed allocations of agricultural research and
 

extension services in India in terms of a political-economic framework.
 

The empirical evidence is viewed in the light of two competing models of
 

the distribution and level of public goods provision. One of these, the
 

"efficiency" model, is based on the work of Kayami and Ruttan.
 

This model postulates that government agencies act as if they were
 

maximizing economic efficiency, responding to product and input prices
 

just as the market does. The alternative hypothesis, which draws on the
 

literature on economic regulation, is that government behavior is
 

motivated by the desire of politicians to remain in office. It is
 

shown that this "interest group" theory has implications for the
 

distribution of public goods not suggested by the "efficiency"
 

theory. These empirical implications are tested, using two data
 

sources, one on the provision of agricultural extension services in
 

Indian villages, and the other on agricultural research output in 14
 

Indian states.
 

Ribe, H., and T. Paul Schultz, "Migrant and Native Fertility in
 
Columbia: Evidence of Selecti'vity from the 1973 Census,"
 

Since fertility is generally lower in urban than in rural 

populations, the fertility of rural-urban migrants might be expected to 

lie somewhere between that of rural and urban nonmigrants. Nationwide 

changes in fertility in low income countries may, therefore, be 

partially understood in terms of rapid internal migration. To evaluate 
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the contribution of migration to changes in fertility, one needs to know
 

the level of migrant and nonmigrant fertility, and the speed at which
 

the fertility of migrants converges, if it does, to the level of
 

natives, in their destination residential area. But to clarify this
 

process of migrant adaptation to local conditions, it is essential that
 

the comparisons of migrant and native fertility be performed within
 

groups of women that have relatively similar labor market opportunities
 

and skills, namely, migrants and natives that have the same education
 

and age. This paper assembles such evidence for Colombia from the 1973
 

Census that helps to discriminate among several hypotheses that have
 

been put forward to explain migrant-native fertility differences.
 

Nerlove, M., "Log-linear Probability Models for the Analysis of
 
Categorical Data with Applications to Surveys."
 

In recent years economic data has been increasingly collected by
 

surveys. Although surveys frequently request qunuritative information,
 

much of the data collected are categorical, or qualitative in nature.
 

Even when quartitative information is requested, there are reasons to
 

suppose that the responses are more-or-less in categorical form, albeit
 

in categories chosen by the respondent rather than the investigator.
 

Thus, methods for the analysis of categorical data have become
 

increasingly important in economics generally and, in particular, to
 

economists working !,ith micro data sets to test hypotheses about
 

individual family or firm behavior.
 

This paper outlines a general approach to the multivariate analysis
 

of categorical data based on the so-called log-linear probability model.
 

Several examples of the application of log-linear probability models are
 

given. The first concerns the adoption or lack of adoption of certain
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modern agricultural practices by Filippino farmers. The second is
 

entirely non-economic in character and used to illustrate how powerful
 

the log-linear model may be in uncovering certain types of structural
 

relationships. The third, illustrates how log-linear probability
 

models may be used to analyze relationships which include a continuous
 

variable; the particular example concerns the relation among various
 

questions bearing on a couple's preferences for children and the
 

relation between the husband's and the wife's education.
 

Sedlacek, G. L., "Dynamic Models of Female Wage Growth."
 

The purpose of this paper is to examine the University of Michigan
 

Panel Study of Income Dynamics with a view to identifying and
 

interpreting existing relationships between the married woman's earning
 

capacity and different dimensions of the female life-cycle force
 

participation, such as hours worked per week, weeks worked per year,
 

total number of years worked in the past, the probability of working in
 

a given year, and the life cycle pattern of work activities. Our focus
 

will be on the estimation of dynamic econometric model of earnings
 

determination for married women in the U.S.A. Special consideration
 

shall be paid to simple economic model which allow for differences in
 

behavior over cross-sections units, as well as differences in behavior
 

over time.
 

Finlds, G. S., and T. Paul Schultz, "Sources of Income Variation in
 
Columbia: 'Personal and Regional Effects."
 

A sample of 860,000 individuals from the 1973 Columbian Census of
 

Population was used to study income determinants and income inequality.
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Men and women were analyzed separately, as were employees and employers.
 

Within these groups, education, age, region, and rural/urban differences
 

in income were distinguished using a variety of procedures including
 

simple cross tabulations and decompositions of the log variance of
 

income by analysis of variance and by regression techniques. By
 

standard statistical conventions, the four way classification by
 

education attainment was much the most important determinants of the
 

logarithm of monthly income, while the seven age categories are
 

generally somewhat more significant than the six regions. The fourteen
 

parameters used to model these main effects accounted for a third of the
 

log variance in incomes of employees arid a quarter of that of employers. 

Each year of schooling was on the average associated with abc,,t 20 

percent more income for male employees and employers. The restricted 

specification of a conventional earnings function increases the standard
 

error of estimate by only .1 percent. Within education and age classes
 

relative dispersions of incomes across regions are larger for the less
 

educated, and for the very young and old.
 

Willis, R. J., "Intergenerational Relations, Population Growth and
 
Welfare: Toward a Theory of the Role of the Family in Economic
 
Development."
 

The family is a fundamental economic institution in all societies.
 

It is difficult to think of any of the traditional functions of an
 

economy which are not to some extent served by the family. These
 

functions include the supply of factors, the production of goods and
 

services, the allocation of resources, the pooling and bearing of risk,
 

trade, and the distribution of welfare. Economic theory suggests that
 

the specific nature and scope of the functions performed by the family
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in a given society is a matter of comparative advantage. That is, the
 

family undertakes those functions which can be performed at-relatively
 

lower cost within the institutional setting of the family than in
 

alternative institutional forms such as firms, governments, voluntary
 

organizations, religious institutions and the like.
 

Guttman, J. M., "Villages as Interest Groups: The Demand for
 
Agricultural Extension Services in India."
 

The allocation of agricultural extension services in India is
 

analyzed in terms of a model of villages as political interest groups.
 

The level of collective action in a village is hypothesized to be
 

positively related to the existence of a "dependency structure" in which
 

large land-owning farmers have economic and political leverage over
 

smaller, landless farmers. Data on tle allocation of agricultural
 

extension services in India in 1970-71 support this model more strongly
 

than the alternative, "efficiency" hypothesis that such services are
 

allocated strictly according to economic incentives.
 

Schultz, T. Paul, "Fertility and Child Mortality Over the Life
 
Cycle: Aggregate and Individual Evidence."
 

Across samples of urban and rural households in Latin America and
 

India, statistically significant associations are reported between
 

cumulative fertility and cumulative child mortality, holding constant
 

age, education, income, and origins. Individual reproductive responses
 

to child mortality increase to fully compensating levelc only in those
 

populations where child survival has markedly improved. Aggregate
 

trends as well as individual child survival experience should be
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examined jointly in future efforts to understand Individual reproductive
 

behavior in low income countries. The eccnomic determinants and
 

consequences of mortality now warrant more study, given the magnitude of
 

recorded change in life expectancy and our nearly complete ignorance of
 

who has benefited by this significant process during economic
 

development and why.
 

Nerlove, M., and Assaf Razin, "Child Spacing and Numbers: An
 
Empirical Analysis."
 

This paper develops and estimates a model which relates the timing
 

and spacing of children to their number and a measure of the couple's
 

preferences for children as well as other socio-economic variables. A
 

key feature of our analysis is the identification of average spacing
 

between successive children as an indicator of child quality, greater
 

spacing being associated with higher quality, ceteris paribus.
 

Kusnic, M., and J. DaVanzo, Income Inequality and the Definition of
 
Income: The Case of Malaysia.
 

This report characterizes the distribution of income in Peninsular
 

Malaysia and explores the sensitivity of estimates of income levels,
 

interethnic or urban/rural differences, and income inequality to five
 

factors:
 

o How broadly income is defined.
 

o Whether means or mediads are used to describe the central
 

tendency of the distribution.
 

o Whether incomes are adjusted for household size or composition.
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o 	 Whether we standardize on hours of work to remove variation in
 

leisure con:umption.
 

o 	 Whether we control for the influence of demographic
 

characteristics of the recipient units.
 

Our 	results show that conclusions about the extent of income
 

inequality within Peninsular Malaysia or among its ethnic subgroups are
 

very sensitive to how broadly income is-defined as well as to the other
 

factors examined. As an illustration, one measure--mean household
 

market income--yields a conclusion that Chinese income is 177 percent
 

higher than Malay income, while another very plausible measure--median
 

urban per adult total actual income ll--reduces this number to only 17
 

percent. Researchers and policymakers concerned with income
 

distribution should be aware of this sensitivity and should exercise
 

utmost care In processing and interpreting income data, especially when
 

comparing statistics from different studies, differenit countries, or
 

different time periods.
 

Kuznets, S., "Recent Population Trends in Less Developed Countries
 
and Implications for Internal Income Inequality."
 

The present paper deals with the following question. Given the
 

major population trends observable in recent decades in the economically
 

less developed countries (LDCs), what can one infer as to the possible
 

effects on long-term levels or changes in them in the internal
 

distribution of income? We azgued that prolongation of life, and closer
 

convergence of death rates anong various economic and social groups,
 

removed one major aspect of long-term inequality. This reduction could
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be offset by greater pressure of higher rates of population growth on
 

scarce traditional resources, unless such pressure was relieved by
 

economic and social innovations associated with modern economic growth.
 

We add now the conclusion that even with full and prompt offst response
 

of birth rates to declines in death rates of 0-4 population, there will
 

be acceleration of rates of natural increase; and such acceleration will
 

be greater among those groups for whom the declines in death rates were
 

the greater, i.e. among th3 lower economic and social strata. And this
 

should mean that instead of a positive association between economic and
 

social levels and group rates of natural increase, the trends discussed
 

will produce an inverse association between economic and social levels
 

and the rates of natural increase. But this does not imply a necessary
 

widening of per capita income inequalities if we deal with long-term
 

levels of life cycle income--which will now be sustained by the longer
 

span over which life and productivity can now be maintained among the
 

lower income groups, as they could not be so maintained in the pre

transition past. The conclusion is still uncertain; but one may argue
 

that both the trends in the birth rates and the trends in income
 

inequality depend heavily on economic and social transformation that
 

relieve the pressure of growing population on the scarcity of
 

traditional resources, and that induce downtrends in the birth rates
 

over and beyond those derivable as offset responses to declines in
 

childhood mortality.
 

Rosenzweig, H., "Schooling, Allocative Ability and the Green
 

Revolution."
 

In this paper we attempt to formulate a rigorous test for the
 

existence of the allocative efficiency effect of schooling by examining
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empirically the relationships between 1) schooling attainment and the
 

adoption of new grain varieties and 2) schooling investment and
 

technical change within a more general optimizing framework in which the
 

costs of allocative activities are taken into account and schocling is
 

allowed to play a number of roles, including signalling, in raising
 

earnings. The results also provide information on the impact of
 

agricultural development programs on the distribution of rural incomes
 

in the long and short run. Results based on household data collected in
 

India during the "green revolution{" period in which households were
 

exposed in different degrees to continuous information about the new
 

technologies are used to draw inferences concerning the productivity of
 

schooling. The data indicate that farms with more educated farm
 

operators and more educated farm wives were more likely to have adopted
 

new high-yielding graini varieties and that neglecting the value of time
 

component of innovative activity significantly biases the schooling

adoption relationship, particilarly for farm wives. The results also
 

suggest that landowning households in districts with greater flowi of
 

information on new inputs tended to school their children more th.,iL
 

otherwise similar farm households in other areas, even when the income
 

effects of such information are taken into account, consistent with the
 

hypothesis that schooling is perceived as aiding farm cperators in
 

coping with technical change but not with the signalling hypothesis.
 

Rosenzweig, M., and K. Wolpin, "Testine the Quantity-Quality
 
Fertility Model: The Use of Twins as a Natural Experiment."
 

In this paper we have demonstrated that refutable predictions
 

cannot be derived from the quantity-quality model of fertility without
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the imposition of some structure on tt- household utility function. We
 

also have shown that estimates of the relationships between quantity

independent (fixed) prices and commodity levels can he used to infer the
 

existence of the unobservable interdependent shadow prices of the model
 

with the least restrictive assumptions about the utility function and
 

have shown how an ubiquitous natural experiment, the occurrence of
 

multiple births, can be used to simulate variations in these fixed
 

prices. Estimates of parity-standardized twins effects on average child
 

schooling attainme~t and the consumption of consumer durables based on a
 

sample of rural Indian farm households indicate that a plausible set of
 

restrictions are ruled out by the interaction model. Regardless of
 

priors on the validity of the res cictions, the twins methodology
 

provides policy-relevant cstimates of the sign of the impact of
 

fertility on investment in schooling and in durables without the need to
 

specify any other exogenous determinants or to impose -rbitrary and
 

unnecessary identification restrictions in recognition of the jointness
 

of household decisions. The results obtained thus are the first to
 

confirm the hypothesis that exogenous increases in fertility decrease
 

child quality and suggest that a decrease in family size brought about,
 

say, by exogenous improvements in birth control technology, would
 

increase schooling leveli in Indian children.
 

Stein, J. P., "Labor Markets in Rural Guatemala: A Cross-Section
 
Study of Economic Dovelopment and Incentives to Reduce Family Size."
 

This paper examines labor market conditions in five communities of
 

rural Guatemala. Tle analysis focuses on the differing roles of women
 

and children in the labor market and on associated economic incentives
 

to reduce family size.
 

/,Vk
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The data describe the economic activities in 1974 of roughly 1000
 

families in four rural villages and another 1000 families in a larger,
 

more modern community about 30 minutes bus ride from Guatemala City.
 

This paper also present evidenc.e on the chuLitIng marginal value products 

of literacy, schooling, and experience in the work place. These 

statistics and pairameLers arc .xawined ini order to learn about the 

combined effects of urbanization, increased economic opportunity and 

income growth on job participation rates of men, women and children and 

on incentives for chiidbearing. This combined process is henceforth 

termed "devalopment." In general, the data suggest that development 

ptodices , set of economic incentives to limit or reduce family size. 

The corollary of this result is the optimistic finding that population 

growth, and the urbanization that goes with it, generate incentives that 

bring about a slowing down of these processes. 

Sarma, M. T. R., "Economic Value of Children in Rural India." 

The main objective of this study is to estimate the nature of 

influence of parental educationa' level, landholdings, child mortality 

and community level indicators of soclo-econo::ic devlopment on 

fertility (i.e., the number of childrea-ever-born per woman) of married 

women in rural India. Analysis of the sample survey data (third round 

of ARIS conducted by the NCAER, New Delhi for 1970-71) is performed 

separately for women in the lrnded households (i.e., farming families) 

and for women in the landless householdn (i.e., non-cultivators), 

because landownership and cultivation is assumed to increase the price 
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of time of mothers and increase the opportunity value of child labor.
 

Classification of househotds by caste or religion, potentially important
 

for the study, was not possible due to lack of relevant data in the ARIS
 

data files.
 

The results of analysis presented in this paper reveal that,
 

controlling for the effect of other variables,
 

(a) husband's education increases the fertility--which is
 

interpreted in the theoretical framework for analysis as the income
 

effect on demand for children;
 

(b) wife's education reduces the fertility for the landed households-

which may be ir.terpreted in the theoretical framework of the analysis to 

show that for the woven in landed households education increases the 

value of their time in allocativ management of farm resources; 

(c) the size of land cultivaved by the household increases the 

fertility showing a positive wealth effect on the demand for children by 

the landed households; and 

(d) the fertility in generally higher In those rural households,
 

whether they are cultivators or non-cultivator:, that experience higher
 

child mortality rates indicating that a reduction in child mortality
 

levels will reduce the fertility of women in rural India.
 



THE MICROSTRUCTURE OF HALALYSIAN INTERHOUSEHOLD EXCHANGE NETWORKS
 

William P. Butz and Peter J. E. Stan
 

1. INTRODUCTION
 

Cultural, economic and social relationships among acquaintances
 

and relatives are extensive and complex in every human society. Until 

recently, many observers discounted the importance of the economic 

aspects of these relationships in "less developed" societies, 

particularly economic transactions through markets and particularly 

in very traditional settings. These observe:; emphasized instead the 

"informal" linkages between individuals and families. Although many 

recognized that these linkages frequently involve the transfer of 

resources--money, goods and help--they generally interpreted these 

transfers as element; in the normatively prescribed ritual; of life, 

rather than at; component.; of income and wealth flows between persons. 

Other observers, charged with constructing accounts of 

rational income and measures of income inequality, have ignored 

these informal transfers altogether. They are difficult to measure, 

it is argued, and of imall consequence. The fir.st excuse is true. 

The truth of tie second In the subject of this paper. 

This paper introduces a new data set from a national survey of 

about 1260 households In Peninsular Malaysia. The data document flows 

of money, goods and help between per sons in thene houneholdI and other 

persons outside. Compared to exi;tin', village studies, tiLn national 

survey has weekneanen and strengths which will be evident.
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Although we present aggregated information on the nature and
 

importance of theue "informal" transfers of resources, our principal 

purpose here is to describe the microutructire that s;upports; the;e 

aggregates. Which types of hou;ehold memrlbe ri trans fe r t,,,ourceh to 

and from which type, of per;on; !lving out; ide? Do th, rannifern 

comprise money, goods, or time (help)? And how do thaz rannfers 

and the entire exchange ne tworks they coryii:s dift r among the1, two 

principQ1 ethnic group,;s, Malay,; and Clinet, ; a cro;:; rural, urban and 

metropolitan cormiunittieh ; and by the compo.sition of houhtl.lds. 

We inve;tigate the;e quetit.on; uiing a data rdlctiot tvchnlique 

not previously used to ahalyz', r ;)ur l o I(wn. Ih, tcchniquv, ui 

blockmodeli g, i:pPu'u:&nted througlh a'hlirarchici c .nt in1' sichreme 

called CONCOR. In our ca:i., ((C( partiti ons hr actors lInside 

the household and those ,ut hidv ito block:,. 'hu =po:a.:looi of a 

block are ;imilar with re.pvt to tit. .nd natorr of thene 

participation in the exclan;e nitwrk. ty runninI: (IN(A(ilR on s/elected 

subsamplen of hu,,';tiold;, w. can Innp.v,(t how tuli h ructurei of 

exchange networks differ. 

Thli paper dcribeh tblie quantity, c o:(. ,. I!on ,nd di retlion 

of re ntlrce tran nrfer s among,Mai ay.,ian houNhellio1dci, m:ainIi n(il:pari onfi 

by ethnic groupq;, by ruralgi,,.., ind ty ib.ytr of h'ofu;-hld vxentiontlon. 

We albuo rlate thene tranttitl pait texiwo to ovwral of tw phel(nomena 

mentioned above. 

http:quetit.on
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I I. DATA
 

We use data from the Malaysian Family Life Survey (MFLS), conducted
 

in 1976-77 in Peninsular Malaysia. The sample consisted of private
 

households that each contained at least one ever-married woman less than
 

50 years old at the initial visit. These households were contained in
 

52 primary sampling areas in Peninsular Malaysia, 49 of which were
 

selected by area probability sampling methods.[3]
 

Most data in this tnalvsis are from the Networks of Economic 

Support questionnaire (MF9), administered in round 3. This 

questionnaire's purpose was to documr,nt transfers of .- ey, goods and 

help between person, in the sam;le households and their relatives, 

friends and acquaintances outside the household. MF9 documents the 

types, amounts, and directions of transfers occurring any time in the 

previous 12 months, as well as the obligations incurred because of the 

transfer.. Other related infor atior. was also recorded. The primary 

respondent for thi, questionnaire was the female head of the household. 

[Discuss ambiguity in what is included and excluded.] 

Approach.ng this quai.tity of information analytically requires 

across types of personsaggregation in at least three dimensions: 

11) The MlA-S wa. esigned by reSearLhers at The Rrnd Corporation in 

collaboration %'ith, in tially, person:s at the: Department of Statistics 

of the Government of 4i lay i, and subsequently, the staff of Survey 
Research Malny-.ia, whict did the field work. Th, survey comprised three 

rounds, four mont .. , apart, and lasted one year beginning in August 1976. 
Eleven que!.tiornnaires, weru ndministered once or s.vern l times throughout 
the! survey. Twelvwe hundred .ixtv-two hou,.holds completed round I of 

the survey. Twe)ve hundred and seven households, completed round 3. For 
and refermore informntion about the MLS, see Butz and DaVanzo (1978) 

ences cited therein.
 

http:Malny-.ia
http:Approach.ng
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Table
inside and outside the households, and across types of transfer. 


1 shows the detail in the original data by type of persons 	and type of
 

Note that
transfer, as well as the aggregated categories used here. 


household members are categorized more narrowly in the raw data than are
 

The former are also identified by survey ID numbers
.outside actors. 


which link them to other personal information in the household roster
 

We have made use of the age information in
and other questionnaires. 


the roster to partition the male and female heads into seven age
 

categories each. Except for the children of male and/or female head,
 

the data set contains no additional information on the persons
 

Hence, these persons are coded into
identified as outside actors. 


For this analysis, we
relatively few categories in the original data. 


recorded household members into the 20 categories indicated in Table 1
 

into the indicated 8 categories.[2]
and outside actors 


A; Table I indicates, seven specific types of transfers are
 

We aggregate these into three--money,
identified in the original data. 


goods and time (for help).
 

Each individual transfer in the original data takes place between
 

Each transfer is
 one houseiold member and one type of outside actor. 


from an outside actor to a household member, or "out", from
either "in" 


Many specific pairs of
a household member to an outside actor. 


than one
household members and outside actors were involved in more 


time) and direction. In
transfer of the same kind (money, goods or 


12) Where many original categories are combined into I recorded
 

group, each of the original categories were involved in relatively few
 

transfers. The exception is the recoded household category, "children
 

(and other relatives)," which contains one impurtant group, children,
 

and many very unimportant ones.
 



CATECOFIES OF PERSONS AND TYPES OF TRANSFER IN THE RAI 1LS DATA A IN THIS AAYSIS 

Tpe of Transfer
 

Money
Children of male and/orb 


iteories of Household Members Categories of Outside Acuaintances 

[gnaT Data This Ana]ls Original Data . This Analvsis Original Data This Analvsis 

Same 
7 age categories
5le Househcld head 
 female head Children
 

Same
Goods
Grandchildren of male 

and/or female head I) 

Same Child C31e. 
in~le household head 7 age categories Parents of female head 


housework or
 

Same marketing
Parents of male head 


Help in fields
 
Brothers/sisters of 


hildren of head & wife s Tine
 
male or fe ale head 


Brother, sister. 

Nieces/nephews of male ( nieces & nephews Help in cottage 
hildren of female head only industry
or female head 


hildren -f rale head only
 

Cousins of male or Cousins, aunts Other work outside
dofted children 

female head and uncles house
 

Aunts or uncles of
 cns- and daughters-in-law 
 Other
male or female htad 

of male or female head 


Cnildren (and Yale household head
 andchildren of heads 

other rela

a 
 Female household hfad
tives)
,d;ted grandchildren of 


head, Grandparents of male Other telatives
 

or female head
 
1rothers/sisters of male head 


Other relatives
 
lro sisters of female 


Friend Same
he 


;ieces!nep! ews of male head Other non-relative Sane
 

'eces'nehews of female
 

head
 

,ather of male head Same
 

Same
ither of male head 


Same
Father of feale head 


randfather of male head
 

Srandparents
Grandmother of male head 


Grandfathet of female head
 

randr/nthr 3f female head
 

Uncles/aunts of role head
 

Uncestaunts of female head
 

Other related individuals
 

.Not included
Sevants/helpars 

ecause were 

ariles of aervants/ not involved
 
In transfers
helpers 


Non ated boarders
 

Nor nted visitors 
 11
 

)Notes: (a) Nearly all the transfers in this category involved children.
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these cases, we sum the dollar values of each in the 12 months prior to
 

the interview. Hence, our aggregated data comprise, for each household
 

in the sample, six matrices of order 20 by 8: one matrix each for money
 

transfers-in, goods transfers-in, time transfers-in, money transfers

out, good transfers-out, and time transfers-out. Each matrix contains
 

160 elements, one for each of the possible pairwise combinations of
 

Eab:h element
transfers between a household member and an outside actor. 


is the dollar amount transferred in the 12 months before the interview
 

date.
 

It is useful to denominate these elements in Malaysian dollars.[3]
 

Since survey respondents reported the value of money and goo.s transfers
 

in dollar terms, only the time transfers were a problem. Reipondents
 

,n hours, days, weeks or months; we transiorried these
reported these 

durations into dollar terms using hourly wage imputation regressions.
 

Considerable information could be included in the im:).uaticon for 	time
 

are
transfers-out, because many characteristics of household m2mbers 


recorded in the data. For time transfers-in, on the other hand, we know
 

only the category of outside actor. We, therefore, assum(d that all
 

the hoLusehold head. Weoutside actors were of the same ethnic group as 


estimated the age of each outside actor using sample information 	on the
 

average age difference between a person of the particular cutiside 	type
 

and the hou,eho]d member he or :,he is referenced to, in conjunction with 

the age of that particular household member. For example, a "parenh of
 

female head" outside a Chinese ,ouSehol( was assumed to be Chinese and 

24 years older than the particular female head. This "parent" was then 

13) One Malaysian dollar equalled about 43 U.S. cents In 1976.
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assigned the mean wage of Chinese persons of that age in that 

geographical region, and his or her time transfers-in valued at that
 

Cousins and friends ontside the household were assumed to be the
 wage. 


mean age of the male and females heads.[4]
 

Our sample contains 1181 Malay, Chinese and Indian households.
 

Twenty-six households were dropped from the full round-3 sample because
 

of severe missing data problems. A number of other households were
 

missing minor component information on one or more specific transfers;
 

we imputed the missing information as appropriate. Much of the analysis
 

here focuses on the 962 I'3lay. and Chinese households.
 

Because
An unfortunate peculiarity of this sample should be noted. 


its principal purpose was to study fertility, the survey sample was
 

least one ever-married woman less
restricted to households containing at 


than 50 years old at the date of interview. The sample is a natiunal
 

probability sample of these households, but, as such, is not
 

The principal
representative of Malaysian households in general. 


implication of this sample characteristic for the present analysis is
 

are under-are presented.
that households headed by elderly couples 


Because thesc households can only have been selected if they also
 

contained a woman younger than fifty, we are unable to study the network
 

participation of elderly persons living apart from their children.
 

[4) Even apart from these considerable approximations, well-known
 

conceptual and statistical difficulties attend this imputation method of
 

We ignore these in the analysis and in
estimating the value of time. 

possible in
discussion, since no alternative method presents itself as 


The results reported below show no apparent artifacts
this situation. 

of the imputations.
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III. AGGRFGATE PATTERNS OF NET'ORK EXCHANGE 

Table 2 shows average dollar values of network transfers by type
 

and direction of transfer. Both average sizes of transfers and average
 

are shown. The latter, in
amounts transferred over all households 


are much smaller because many households in the
columns (2) and (4), 


sample reported no transfers at all.
 

Considerably more households reported transfers-out than
 

One might suspect that respondents underreported the
transfers-in. 


latter type because of pride or desire to hide income. However, the
 

transfers-in that were reported were much larger than the transfers-out.
 

In value terms, Malaysian households appear in Table 2 to transfer
 

primarily money through exchange networks, secondarily time, and to the
 

least extent goods. However, more households are involved in time
 

transfers than in either of the other two, though time transfers appear
 

to be of less money value than direct money transfers.
 

The distribution of transfers-in across money, goods and time is
 

extremely similar to the corresponding distribution of transfers-out.
 

This is reflected in the close similarity of the figures in columns (2)
 

and (4) of the table. Since questions about transfers-in and
 

transfers-out were asked in different parts of the interview, there is
 

no reason to expect similar totals; indeed, the volume of transfers-in
 

differs greatly from the volume of transfers-out for many individual
 

some confidence
households. This similarity in the aggregates gives us 


that our sample is an analogue to a closed network, in which the amount
 

the amount of
of transfers-out of any type must necessarily equal 


transfers-in.
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TABLE 2 

DOLLAR VALUE OF NETWORK TRANSFERS, BYAVERAGE 
TYPE AND DIRECTION
 

(number of households in parentheses)
 

Transfers Out of
Transfers Into 

the Household
the Household 


Average over
 
Types of Average size Average over Average size 


all hoeholdsholds of trimsfer

Transfer of tx~sfer all ho 

$382
$128
Money $639 $131
 
(1181)
(230) (1181) (392) 


$93 $13
$136 $15
Goods 

(165) (1181)


(130) (1181) 


$102
$227
$90
$342 

(1181)
Time 

(310) (1181) (529) 


$246
$233
Totals 
 (1181)
(1181) 
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Although the amounts of these informal transfers in Table 2 may
 

appear too small to be of practical significance for research, policy,
 

or the families themselves, Table 3 demonstrates that the opposite is
 

It shows total value of transfers as a proportion of
the case. 


household income excluding transfers, both measured in the same calendar
 

year. The numerator of this ratio is the absolute sum of transfers

in and transfers-out; it indicates the extent of network usage.
 

Table 3
 

TOTAL NETWORK TRANSFERS (INCOING PLUS OUTGOING) AS PROPORTION
 
OF HOUSEHOLD INCOME (EXCLUDING TRASFERS
 

(In Malaysian dollars)
 

Household Income Excluding Network Transfers
 

Less
 
than $1500- $3000- $6000- SI0,000- Above 

Item $1500 $3000 $6000 $10,000 S30,000 $30,0-, 

Total transfers t 
household income .859 .161 .121 .100 .035 .010 

No. of households 228 230 227 161 200 98 
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Twenty percent of the sample households had annual incomes in
 

1976-1977 of less than 1500 11alaysian dollars. The first column of
 

Table 3 reveals that, on average, these famili,-s used exchange networks
 

their annual
to transfer resources valued at more than 85 percent o 


incomel This proportion falls dramatically in the next-highest income
 

a level of only one percent for
 group, and continues declining to 


Ignoring these
households with income above 30,000 Malaysian dollars. 


in policy formulation--could
informal transfers-- either in research or 


clearly affect the scientific or practical outcomes. Il
 

Table 4 describes aggregate transfers by ethnicity and household
 

structure, two characteristics of principal interest in this paper.
 

Columns 4 and 8 show average dollar values of total transfers-in and
 

-out, respectively, for the categories of households described at the
 

left of the table. Columns 9 and 10 show total and net transfers. The
 

first indicates the extent of network usage while the second constitutes
 

net income from transfers. Average household income appears in Column
 

11.
 

account for these transfers in
11Kusnic and DaVanzo (1982) 

describing the personal distribution of income in Malaysin. Few other
 

analyses of income distribution in less developed countries wcre able to
 

include such transfers; for example, see Anand (1981). Even Swift
 
in a Malay
(1964), who explicitly examined "Capital, Saving, and Credit 


Peasant Economy," failed to mention interhcusehold transfers, much less
 

document them. At the national level, the ratio of savings to GNP, as
 

measured ir national income statistics, was about 25 percent in Malaysia
 

in 1974 to 1976 (Young et a!., 19 80). One wonders whether this
 

or ri-e still higher if
exceptionally high ratio would fall 

interhousehold transfers were properly included.
 



INCOME AND ME.'.-S1R q OF1IOUSUIOLD 

NETWORK USAGE, BY ET!!NICITY AND IIO(USEUlOID STRUCTURE 

(Malaysian Dollars) 

T otal Net 

Ethnicity and 
ousehold Strucritrp Money 

(1) 

Transfers In 
G-y CoTime 

(2) (3). 

Total 

(4)-

Transfets Out 
Money Goods Time 

(5) (6) _(7) 

Total 

(8) 

Transfers
(4) + (8) 

((10) 

Transfers Household(4) - (8) Inromp Number ofHouseholds 

2) 

MALAY: 
Nuclear 103 6 64 173 60 12 94 166 

3
339 7 4,907 405 

Vertically 
extended 137 6 34 177 32 

I 
1 26 59 236 118 8,344 70 

Laterally-35,662 

extended 

Fully extended 

6 

115 

0 

26 

33 

10 

39 

151 

157 

36 

11 

8 

216 

239 

384 

283 

423 

434 

-345 

-132 

9,666 

10,315 

32 

34 

541 

Total I I 

CHINESE: 
."uclear 158 16 163 337 313 19 127 459 796 -122 16,646 267 

Vertically 
c%:.:ended 344 

22 
22 6 372 131 10 32 173 545 399 27,100 86 

Laterally 
extended

Fully extended 
68
150 

29I-1 
10 50 
29 124 

128 
303 

149 
90 

24 
9 

67 
53 

240 
152 

368 
455 

-112 
.151 

54,38534,272 
i54,385 i 63 

, 1421 

Total __ 

PON 
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mean household income for both
Looking at Column 11 of Table 4, 


ethnic groups is lowest in nuclear households and successively higher in
 

These differences
vertically, laterally And fully extended households. 


income of fully extended
 are much less among Maldy households, with mean 


;households, compared to a
 households bLing 2.1 times that of nuclear 


ratio of 3.3 for Chinese. The biggest income difference for Malays is
 

For Chinese,
betweeii nuclear households and extended ones of any type. 


on the other hand, the income gap widens with extension.[21 
Fully
 

extended Chinese households have exceedingly high average income,
 

relative to every other type.
 

Turning now to the transfer data in Table 4, the Chinese totals 
in
 

Column (9) show nuclear households participating much more 
heavily in
 

exchange networks than do extended households. This pattern could
 

result from the fact that these data document only transfers amopg
 

persons when they live in different households. Moving together would
 

reduce the transfers measured in these data, but not necessarily 
change
 

In this case, the data would measure
actual transfers between persons. 


interhousehold transfers, but would not accurately reflect differences
 

On the other hand, extended households,
in interpersonal transfers. 


being generally larger, contain more persons with whom transfers with
 

case that the extended members add to household in[2] Is it the 

attract or can afford more
 come or that households with higher income 


at highermembers? To the extent that laterally extended members are 


earning ages than vertically extended members, the fact in Table 
4 that
 

income than vertically extendlaterally extended households have higher 


is consistent with the first hypothesis, but does not rule out
ed ones 

of the differences between Malay
the second. Part, but not nearly all, 


and Chinese Incomes are due to the larger size of Chinese households
 

(see Kusitic and DaVanzo, 1979).
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This effect might dominate among Malays, whose
outsiders could occur. 


nuclear households show less network usage than laterally and fully
 

extended households. Finally, it may be that the presence of relatives
 

alters the exchange network participation of nuclear family members,
 

allowing each to especialize according to different abilities and
 

labor in the household increases. These
preferences, as the division of 


three possibilities cannot be distinguished in such iggregate data; we
 

return to them below in analyzing the microstructure of interhousehold
 

exchange networks.
 

Note also that laterally extended households have extremely low
 

but high transfers out (column 8), relative to
transfers-in (column 4), 


the other household types. Vertically extended households present the
 

are the very low money transfers
opposite pattern. Especially salient 


into laterally extended households (column i). These piterns are true
 

of both Malays and Chinese, and indicate that laterally extended
 

households are large net exporters of interhousehold transfers while
 

vertically extended households are net impurters. Are these differences
 

due simply to differential transfer behavior between vertically and
 

horizontally linked relatives, or rather to broader differences 
between
 

We turn to Lhis question in the blockmodel
the two types of households? 


analyses below.
 

Table 5 presents the same information as Table 4, but by ruralness
 

of the household's residence. It is evident here again, in Column 11,
 

income
that Malay households have both lower mean incomes and lower 


variance than Chinese households. For both groups, households living in
 

and Penang-one of the three market centers--Kuala Lumpur, Ipoh, 




Table 5 

HOUSEHOLD INCOME iND MEASURES OF 

NETWORK USAGE, BY ETHoICITY AND RURALNESS 
(Mnlavsian Dollars) 

Total Net Household Number of 

Ethnicity and 
Suralness 

Transfers In 

lXoney Goods Time 

(1) (2) (3) 
Total 

(4) 

Transfei! Out 

Money Goods ime Total 

f5) (6) (7) (8) 

Transfers 
(4) + (8) 

(9) 

Transfers 
(4)  (8) 

(10) 

Income 

(11) 

Households 

(12) 

Malay: 

Market Center 55 1 105 161 146 23 119 288 449 -127 7,110 51 

Other Urban 180 10 73 263 120 9 41 170 433 93 8,535 87 

Rural 92 7 45 144 36 9 112 157 301 -13 5,276 403 

Chinese: 

;:arket Center 88 13 71 172 173 16 173 362 534 -190 36,197 129 

Other Urban 185 15 198 398 120 24 84 228 626 170 21,363 138 

Rural 253 24 93 370 i56 10 46 422 792 -52 20,562 184 



experience negdtive net transfers, on averae (Column 10). HoIuscholds
 

in other urban areas receive positive net transfers, and rural
 

households are near zero. The blockmodeling analyses to follow will
 

adldress the specific differences that give rise to these patterns.
 

Note finally in Table 5 that rural-urban differences in total
 

transfers (Column 9) are exactly the opposite for Milay: and Chinese. 

Halays living in market centers make the most use of these transfer 

area!, make the least use. Chinesenetworls, while those living ir,rural 

households, on the other hand, have much higher trm!.,fers wh'r they are 

rural than when they art! metropolitan. lience f or iriese , network 

transfers as a proportion of household income arc much less in 

metropolitan than in rural areas.
 



.17 -

IV. MEASURING EXCHANGE NETWORK USAGE 

As described above, the basic data for this analysis comprise, for
 

There are
each household in the sample, six matrices of order 20 by 8. 


The matrix for each contains 160
six types of transfers in and out. 


elements, one for each of the pairwise combinations of transfers between
 

These elements indicate the
 a household member and an outside actor. 


amounts of resources, transferred through information networks. These
 

amounts depend both on the netuorks available to be used and on the
 

of the available networks. For some purpuses, including
degree of use 

above, the actual amounts orthe aggrcgate dewcription!, presented 

transfers, are the appropriate measiures. For other purposes, including 

tothe fclloaing anlye., of microstructures, it is more iformative 

inspect the degree to which differcnt households make use of available 

networks, controlling for differences in the availabilities of the
 

networks.
 

Consider, for example, a particular household's matrix for money
 

Say that this mazrix contains a zero in the 
ijth 

transfers-out. 

position, despite- the 'act that In-household category i and out

j both contnin many members,. Now, suppose that ahousehold cnt egry 

position define-d by a different row and column of this matrix also 

cont.aini a ze ro, but that vither the in-household category or the out

cor res.|ond i ng to this, pos.ition containshou.ehold cat.gory no 

the hypothetical zero says a greatindividunI, It, the fir t in.tance, 


rwtvor' tr nnsfers: Actor., presumably able to cons1,umTate
deal about 


both in:ide and outside the household, yet no
tran!-.fcrr are prenent 



transfers occur for reasons which need to be .explored. 
In the second
 

instance, the hypothetical zero is uninteresting: No 	transfers occur
 

because either potential donors or recipients are absent 
for this
 

Moreover, this distinction is not peculiar to zero elements.
 household. 


a position corresponding
In general, a large (small) matrix element in 


to categories containing few (many) members means that 
the bond between
 

In each case, the data reveal a
 these categories is strong (weak). 


great deal about network usage. Conversely, a large (small) element in
 

R position corresponding to categories with many (few) 
members says
 

considerably less, since it permits less assessment of bond strength.
 

To unravel this confounding of effects, it is useful to deflate the
 

Toward this
 
elements cf each matrix to common "units" of network 

usage. 


a
 
end, consider a function S(T,P) which assigns to each 

matrix element 


"score" determined by the actual transfers (T) associated with that
 

element as well as by potential transfers (P) which could take place 
at
 

that element. Our previous discussion then suggests that we require
 

That is, the score should increase as
 BS/aT > 0, while 8S/BP 00. 


actual transfers increase 'or a fixed level of potential transfers.
 

Similarly, it should decrease as potential transfers 
increase for fixed
 

In slightly cifferent terms, these slope properties
actual transfers. 


mean that if potential transfers increase, then actual transfers must
 

likewise increase at some well-defined rate if the score for the matrix
 

If actual
 
eleuent under consideration is to remain constant.[1] 


transfers increase more (less) rapidly than this rate, then the score of
 

the element should increase (decrease).
 

= 0, or dT/dP

[1] 	Specifically, we require that aS/aT dT + 3S/aP 

dP 


consumer is
"I > 0. The analogy to the theory of the 
n O(aS/aP)( S/aT)
 
Save this for Econometrica article?
obvious.[Pete: 
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In implementing these ideas, we measure actual network 
usage
 

between in-household category i and out-household category j 
by dollar
 

value of transfers (T) between these categories, the quantities
 

We proxy potential network usage by
described in the previous section. 


the number of family members in category i (N). Potential network usage
 

for a given matrix element should obviously depend on 
the number of
 

well as on the

outside acquaintances in the column of the element as 


number of household members in the corresponding row. Measuring
 

potential usage only by the number of in-household category 
members
 

assumes, in effect, that adding members to any out-household category
 

would produce no additional transfers. Tlis is unlikely to be true.
 

For example, increasing the number of children living outside 
a
 

household should generally increase the propensity for transfer to
 

constant. occur, even if numbers of in-household members remain 

the

Unfortunately, those data contain insufficient information 

on 


numbers of persons of particular types living outside the hicusehold to
 

that these numbers are randomly
be useful. We must therefore assume 


We will explore the implications
distributed across sa'iple households. 


of violations of this assumption at several points.
 

rapidly actual transfers should
It is now necessary to specify how 

a unit increase in potential transfers, in order to maintain 
a
 

rise for 


Since an appropriate functional relationship

constant transfer score. 


of this sort between T and N is not obvious on theoretical 
grounds, we
 

regressed T on In N to obtain
 

Lk 



2O
 

T = 2.260 + 0.367 tn N,
 
(6.95) (2.67)
 

where t-ratios are in parentheses below parameter estimates.1
2 ] This
 

equation means that a unit increase in in N (transformed potential
 

usage) results, on average, in an increase in actual transfers of 0.367
 

The resulting increase in transfers is
Malp~sian dollars in our sample. 


greater, the smaller, is N.[3] Further, if In N = 0 (N=1), 2.26
 

Malbysian dollars are transferred on average. Figure 1 depicts this
 

Note that each of the elements in each household's six
relationship. 


transfer matrices can be represented by a point in the (N,T)-space shown
 

in Fig. 1. If a point (N., T0 ) lies above (below) the fitted curve,
 

then T constitutes greater-(less-)than-average actual usage for
 

potential usage level N0.
 

Finally, we use this regression to derive the required score
 

Note that through any point in (N,T)-space, there passes
function. 


exactly one curve which is an iso-slope vertical translate of the fitted
 

By virtue of their having the same slope as the fitted curve at
 curve. 


any level of N, these translated curves represent loci of constant
 

network use: Along each, actual transfers increase in potential
 

transfers at the rate specified by our regression result. Hence, for
 

(N,T)-pairs lying on any one of these curves, the matrix score is
 

Further, the greater the vertic, l distance a given translate
constant. 


12) Rather than run this regression on the full sample of more than
 
ran weighted least squares on a
two-hundred thousand matrix elements, we 


sample of mean elements, averaged over the three types of resources
 
ruraltransferred, the three ethnic groups, and the three degrees of 


ness. The resulting sample size is 2880.
 

13] This notion is intuitively appealing and the log specification
 
fits the data at least as well as other functions.
 

http:estimates.12
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lies above (below) the fitted curve, the greater (less) is network
 

Thus, any ordinal scheme which indexes the translates
 usage. 


monotonically in T for a given level of N will satisfy the requirements
 

For this purpose we chose the vertical
of the score function S(T,N). 


(N,T)-pair characterizing a
intercept of each translate, and, for an 


given matrix element, computed from the above regression,
 

a = T - 0.367 In N
 

In order to work with non-negative matrix
for each matrix element. 


elements in all cases, we arbitrarily subtracted amin' the minimum a
 

computed for all matrix components by the preceding equation, from 
each
 

CLa.We thus have
 

S(T,N) = (T-amin) 0.367 in N > 0 

for each matrix component.
 

Three remarks about this score function are in order. First, note
 

that S has the appropriate derivative properties, 8S/T > 0, aS/BN 
< 0.
 

Second, if T = 0 for components lying in different rows of a 
given
 

matrix, but N (potential network use) is higher for one of 
the rows, the
 

In particular, note
row receives a lower score.
component lying in that 


0 only when there are both low actual transfers and high
that S(T,N) = 


-,e. Third,

potential transfers, thus indicating a real lack of network 


this particular score function can be interpreted as reflecting
 

community norms about informal transfers among relatives and friends 
in
 

In the absence of a theoretical justification for another
Malaysia. 


function, one based on normative considerations seems appropriate.
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Table 6 compares the actual and rescaled transfer matrices for a
 

particular case, money transfers out from Malay households in market
 

Panel A displays the actual average money transfers from the
centers. 


Malay metropolitan households in the sample. Only 24 of
 

the 160 possible transfer coribinations were actually used by any of
 

Panel B is
these households, so the resulting matrix is quite sparse. 


the rescaled matrix, whose elements are transformed by the expression
 

presented above. The elements corresponding to nonzero transfers in the
 

actual data are underlined. The magnitudes of the remaining elements in
 

Panel P vary inversely with our measure of the potential transfers;
 

namely, with the numbers of household members of the particular types.
 

for mother's father and for children, for example,
Comparing the rows 


suggests that these Malay metropolitan households contain few such older
 

zeros for these fathers in
males, but many children. Hence, the actual 


Panel A become larger rescaled values than do the actual zeros for the
 

Another way of putting it is that the children's actual zeros
children. 


mean more than wives' fathers' actual zeros, this because the former
 

occur in the face of much larger potential transfers.
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Table 6 

FROM MALAY I1OUSEOLDS IN MARPK CENTERSH1ONEY TRANSFERRED OUT 

A. Actual Transfers 

2p 

C.0 36.00 
Ww-n29U0.0001. 
V24C4J 

O0.-
. 

5 
CJ 

O0
0.00 
0. 

.1)20 : 
O O0
0ii 

O0 
w 
0A.0 

O. O0u.0. 

Hlusbands: 

<19 
20-24 
25-29 
30-34 
35-39 
40-44 
45 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
45.00 
0.00 
0.00 

0.00 
360.00 
186.00 
240.00 
51.33 
360.00 
240.00 

0.00 
0.00 
32.50 
0.00 

273.33 
0.00 

100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

40.00 
0.00 

60.00 

0.00 
0.00 
0.00 
0.00 
0.00 

280.00 
0.00 

Wivcs. 0.00 0.00 0.00 0.00 
<19 
20-24 
25-29 
2-:.4 
- t 

0.00 
0.00 
0.00 
0.00 
0.00 

0 
117.33 
0.00 

150.00 
50.3 

.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

410.00 
0.00 
10.00 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00
0.00 
0.00 
0.00 

30.00 

0.000.00 
60.00 
0.00 
0.00 

0.000.00 

0.00 
0.00 

10-44 

>45 

0.00 
0.00 

4-80.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

10.00 
0.00 

15.00 
0.00 

0.00 
0.00 

rh;1,:fcu, tr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00) 

;:thr 
1' V.rcr 

j~u.~,; Motas 
1:Fc'iTthcor 
X.:f ,9 hcr 

Grnm.7irents 

0.00 
000 
00 
0.00 
0.00 
0.00 

0.00 0.00 0.00 
00 .' 0.00 
00 0.00 00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 

0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
00 
0.00 
0.00 

0.00 
0.00 
01 
.~ 
0.00 
0.00 

B. P,&-calcd Trannfers 

'<19 
20-24 
25-29 
10-34 
35-39 
40-1,4 

>45 

2.64 
1.40 
0.94 
1.18 
0.93 
1.18 
0.90 

2.64 
1.40 
0.94 
1.18 
1.72 
1.18 
0.90 

2.64 
7.72 

20.52 
5.40 
3.6, 
7.50 
5.12 

2:64 
1.40 
2.0)9 
1.18 
15.32 

1.1t 
2.66 

2.64 
1.40 
0.94 
1.18 
0.93 
1.18 
0.90 

2.64 
1.40 
0.94 
1.189 
0.93 
1.18 
0.90 

2.6o 
... 

0.9; 
1.18 
1_.'. 
1.18 
1.96 

2.64 
±.4, 
0.94 
1.18 
0.73 
6.10 
0.90 

<19 1.91 1.91 1.91 1.91 1.0 .91 1.91 1.9 

20-24 
25-29 
30-34 
35-39 
40-44 
>45 

0.93 
0.98 
0.90 
1.01 
1.07 
1.91 

7.11 
0.98 
6.17 
30.14 
17.-9-2 
1.91 

0.93 
0.98 
0.90 
1.01 
1.07 
1.91 

0.93 
22.56 
0.90 
1.19 
.07 

1.91 

0.93 
0.98 
0.90 
1.01 
1.07 
1.91 

0.93 
0.98 
0.90 
1.54 
1.25 
1.91 

0.93. 
2.0; 
0.90 
1.01 

1.60 
1.91 

0.)8 
0.9(i 
1.01 

1.07 
1.91 

dren, Oth. 0.07 0.07 0.07 0.07 0.07 3.23 0.07 0.07 

and'; Father 
Iluta' n Mother 
Wifc'n Father 
Wife'; 1o1hcr 
Grandp.rento 

1.91 
1.29 
1.91 
1.56 
1.01 

1.9] 
1.29 
1.91 
1.56 
1.01 

1.91 
1.29 
1.91 
1.56 
1.01 

1.91 
1.29 
1.91 
1.56 
1.01 

1.91 
1.29 
1.91 
1.56 
1.01 

1.91 
1.29 
1.91 
1.56 
1.01 

1.91 
1.29 
1.91 
1.5o 
1.01 

1.91 
1.29 
1.91 
1.56 
1.01 
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V. CONCOR: GROUPING STRUCTURALLY SIMILAR ACTOR CATEGORIES
 

This analysis focuses on 84 rescaled transfer matrices, of which
 

Panel B in Table 6 is one. Altogether, there are six matrices (money,
 

goods and time; in and out) for each of six ethnic-ruralness 
groups
 

(Malay and Chinese; market center, other urban, and rural) and eight
 

ethnic-household structure groups (Malay and Chinese; nuclear, 
vertical,
 

Each matrix contains information on the
lateral, fully extended). 


some particular kind for some type of
microstructure of exchanges of 


We would like to expose this structure explicitly, showing
household. 


are similar to each other by virtue of
which in-household categories 


their participation in similar transfers with the same out-household
 

Likewise, we wish to determine which out-household
categories. 


categories are similar to eact other through their participation 
in like
 

To address these
same in-household categories.
transfers with the 


questions, we employ a top-down hierarchical clustering algorithm 
called
 

CONCOR, devised by Harrison C. White and his colleagues.Il
 

CONCOR was designed primarily to explore the nature of multiple
 

types of affective ties among individuals in small closed populations.
 

By doing so, it is meant to assist in making operational 
the notions of
 

role and role interlock. Our intended application is quite different
 

from this. First, our actor populations are not closed in the same
 

The most recent and best overview of the relationship between
 

CONCOR 
(1] 
and quantitative social network analysis is Arabic, Boorman, 

and
 

Levitt (1978); technical references on the nature of CONCOR are 
Breiger,
 

Boorman, and Arabic (1975) and Schwartz (1977); applied work i%icludes
 

White, Boorman, and Breiger (1976), Boorman and White (1976), and
 

Breiger (1976, 1977).
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strict sense as those for which CONCOR was designed: Individuals within
 

any in-household category will not appear, except fortuitously, in any
 

of the out-household categories of a given transfer matrix.
 

Furthermore, our "population," which consists of aggregate
 

2] fails to be closed in even a far weaker sense, since data
.categories,[


constraints have precludee an identical naming of transfer rows and
 

as

columns. In general, such categorizations tend to be similar, 


illustrated in Table 1, with out-household categories more highly
 

aggregated than in-household categories.
 

It might be argued that,. given these differences between our data
 

and those for which CONCOR was designed, some other clustering algorithm
 

is more suitable. Nonetheless, the primary attraction of the algorithm
 

from our standpoint is the ease with which it handles multiple types 
of
 

as the principles of the algorithm, are best

tie. This feature, as well 


Consider the Malay households located
illustrated through an example. 


The twenty categories of in-household members
in metropolitan areas. 


may be viewed as sending three types of tie, in the form of money,
 

goods, and time transfers, to the eight categories of outside
 

Suppose that we wish to group the twenty in-household
acquaintances. 


all three

categories by the similarity of their transfer patterns across 


In other words, we will call two inside categories
types of tie. 


similar when family members in the categories tend to transfer the 
same
 

12) Such a priori aggregation of raw data is inimical to the tradi

tion of data analysis to which CONCOR belongs (Arabic, Boorman, and Lev-


In the case at hand, however, it seems justified, since
itt, 1978:22). 

our primary concerns are the effects of age structure and household 

com

position on transfer patterns. Simon (1969:101-104) (Peter: Some indi

cation of how.] is indirectly relevant in this regard.
 



-26

monetary amounts to the same outside categories for a given type of
 

tie.[3] 

CONCOR approaches the problem of determining these similarit
4 es by 

first forming a 24 x 20 matrix A0 E (MIGIT)T , where the T superscript 

denotes the matrix transpose. Second, it forms a 20 x 20 matrix A1 in
 

which A1(ij) is the product-moment correlation between columns 
i and j
 

in A0. It then proceeds to compute the matrix of product moment
 

of A2correlations over the columns of A1 to form A2 , over the columns 

to form A3, and so on. Numerical experience to date indicates that this 

iterative procedure ultimately converges to a matrix, each of whose 

entries is + 1, and whose rows and columns can be permuted to form 

where Rdenotes a unit matrix.[
4 ] The labels corresponding to the rows
 

or columns of A- then constitute a two-way partition of the twenty
 

original in-household categories, based on the sign of their components
 

in A-. If these two index sets are denoted by INl and IN2, we have the
 

situation shown in Fig. 1. CONCOR can then be applied to the columns of
 

;o the indices in INI and, separately, to
A0 which correspond, first, 


In this way, second-level
the columns associated with the IN1 indices. 


bipartite splits, IN11, IN12, IN21, and IN22, are determined. In Fig. 2
 

[3] Note that the inside categories need not transfer to the same
 

outside categories for all three types of tie; their transfers needs
 

only be similar cn each of the ties taken separately. [Pete: Let's
 

discucs this.)
 
[4] Schwartz, 1977:272-273).
 



we have carried out this procedure out through the eight third-level
 

partitions. correspond to eight groups of the twenty in-household
 

categories, each of which contains categories relatively homogeneous in
 

their transfer patterns to the eight out-household categories.'
 

Precisely the same proce, 'ire can be used to partition the eight
 

out-household categories by the similarity of their received transfers
 

across the three types of ties. In this case CONCOR forms a 60 x 8
 

matrix
 

A0 =
 
T
 

and computes an 8 x 8 matrix Al, where A1 (i,j) is the product-moment
 

correlation between columns i and j of A0. By iterating this procedure
 

we again obtain first- and second-level bipartite splits of the eight
 

out-household categories, as shown in Fig. 3 where the second-level
 

splits are denoted by OLrl, OLT12, and 0UT22. The label vectors given
 

by (INlll, IN112, IN121, IN122, IN211, IN212, IN221, IN222) and (OLT11,
 

OL712, OL21, OLC22) define a permutation of the rows and columns of the
 

three original data matrices.
 

Simultaneously applying these pirmutations to these three matrices
 

groups in-household and out-household categories into blocks which are
 

structurally similar across all three types of ties, hence across the
 

entire transfer structure. This example features complete third-level
 

in-household partitions and second-level out-household partitions. One
 

could stop partitioning earlier or, at the extreme, continue to the
 



-28-


The
uninformative limit where each matrix element has its own block. 


decision to stop splitting a block is in subjective. It depends on the
 

interpretability of the unpartitioned block as compared to the potential
 

How the decision is
interpretability of its partitioned components. 


made in practice will be evident below.
 

~LJ
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VI. THE MICROSTRUCTURE OF INTERHOUSEHOLD TRANSFERS
 

Our principal purpose is to exatine how the microbtructure of
 

informal exchange networks differs between Malaysia's principal ethnic
 

.groups, by type of household structure, and by ruralness. The
 

contribution of CONCOR is illustrated in Table F, in which the rows and
 

columns of the three matrices for transfers out from Malay metropolitan
 

households have been permuted into blocks, and the matrix elements
 

The blocks prodi..ed
representing zero actual transfers reset to zero. 


by CONCOR are indicated by lines between the matrix rows and columns.
 

In this case, interpretation of the transfer patterns is clearest
 

when both household members and outside actors are partioned into four
 

groups. Fewer groups combine categories that are demographically
 

dissimilar and are subsequently split off. Additional groups force
 

splits of demographically similar categories into separate, less
 

meaningful subgroups. It is evident that the algorithm has succeeded in
 

concentrating most of the transfers into relatively few of the sixteen
 

blocks, leaving the others with al), or iearly all, zeros. Some of the
 

grnupings make more intuitive sense than others. For example, all the
 

husbands but the youngest comprise one group in the household, joined by
 

wives 25 to 29. This very homogenous collection contrasts with the
 

splitting of most of the remaining wives into two groups, one that also
 

contains childrcn, wives' pnrents and all grandparents. Among the
 

outside actors, wives' parents, othir rclatives, and friends behave
 

similarly and are hence blocked together, where husbands' parents are
 

blocked with the group containing siblings, nieces end nephews of the
 

couple.
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Several of the groups containing apparently dissimilar persons are
 

so constituted entirely because these persons share the important
 

not
characteristic that they partilipate in transfer networks little o: 


at all. The first household group and the second outside group
 

(containing only other nonrelatives) are of this type.
 

Matrices of this type distill a great deal of diverse information
 

The data can be still further compacted,
into relatively compact form. 


however, by assigning to each block in the matrix a scalar score that 

designates the degree of network usage within that block. Consider the 

matrix for time transfers out in Panel C of Table 8 a:,d in it the four 

,column blocks correspondii - to transfer., to wife's- parent!, and other 

relatives and friends. The first block in thi:. colum:i, co re+,Aldonng to 

and husband% and hi!. 1wrents,, containll, notransfers from young wive, 

actual transfers. We can accordingly assign this blocV a -,core of zero. 

The next block in this column i; completely differv,,t, .lho ing:,,even out 

of nine nodes that carried network transfers; ,everal of tiw valu",s are 

sizable. We assign a 2 to this block, designating heavy n.twot , u.sage. 

The next block in the column contain-i six utilized nods out of 18, one 

of which Is substantial; this block receives a score of 1, indicating 

moderate network osage. The last block in thi. column contains, five 

utilized nodes out of 21; we also ,core it a 1.[1] 

[1] Any scoring sy.stem i:. arbitrary. Ho' .vVr , h,.c.,0.,e t1 flnction 

of CONCOR is to partition a matrix into block, of heavy usag, an)l lock. 

of light usage, a wide range of scoring ,yst em' in plenerral produces' vc ry 

similar scores. Our otwn scoiing crLtc:rJ. are: (i) a',.igna zero to 

blocks containing trannsfer in fewer than 20 per cent of thei r iiod,.s; (i) 

assign a one to blocks containing transfers in 20 to bO percent of 

their nodes If none or almost none of the tran, fe-r! i'. more thnit 3 dol

lars; (iii) assign a two to blocks containing tran.fer. in mrer thait 50 
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COMPARISONS OF MALAY AND CHINESE HOUSEHOLDS BY RURALNESS
 

Figure 4 displays in its upper right panel the blockmodels that
 

correspond to the CONCOR-permuted matrices in Table 8. Household
 

members in the first block have in common that they do not use the
 

transfer networks; to simplify presentation, we call this simply a
 

residual block. The other panels contain the other blockmodels for
 

transfern of Malay households in metropolitan, other urban and rural
 

area,. Figure 5 shows the corresponding blockmodels for Chinese
 

households. Any blocks that do not transfer are identified as residual
 

blocks.
 

In examining and comparing these microstructures of exchange, we 

will focus on :.everal aspects . One is the composition of the blocks. 

Do the people whom CONC(R has placed together have apparent similarities 

apart from th.ir pattern, of network u%age? Are they of the same sex, 

similar age, or similar relation!,hip to the head of household? If not, 

w!,at in the cvltural, economic or social cointext could account for their 

apparent similarity in this one dimension? A second aspect is the 

pattern, of network u%age for a particular set of households. What are
 

the trans f !r relationships between parents and children, or between 

household metmbe,rs. and relatives v:;. nonrelatives outside? Do these
 

occur through moneiy, good., time, or a combination? Finally, we will 

percent of thir riode!; and to blocks containing transfers in 20 to 50 
percent of their nodes If many of these transfers are more than 3 dol

lars. Twenty percent Is the mean proportion of nodes containing 
tran.fert., In all the matrice, under consideration in this study. Three 

dollars repre.sent. a trough in the generally bimodal distribution of 
rescaled tranfer elements. Merely eyeballing the matrices produces the 

same results In nearly every case, so these criteria were actually ap

plied for only a few close calls.
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Fig. 5--Blockmodels of Chinese transfers, by ruralness
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compare these aspects of the blockmodels across groups. How do the
 

microstructures differ between Chinese and Malays, between rural and
 

metropolitan households?
 

For most of the groups described in Figs. 4 and 5, wives of similar
 

ages tend to be blocked together, and the same for husbands. It would
 

be disconcerting to see a more capricious partitioning, aggregating, for
 

example, husbands 20 to 24 and 35 to 39 into the same block with wives
 

T.is does not often occur, giving us initial confidence
older than 45. 


that the CONCOR algorithm can produce sensible patterns from these data.
 

Husbands and wives are sometimes blocked separately[2] and
 

sometimes together.[3] Where together, they are invariably in the same
 

age range. Although all husbands or all wives are occasionally blocked
 

together, a split most commonly occurs in the age range from 30 to 40.
 

This suggests that the participation in exchange networks of younger
 

family heads may be fundamentally different from the participation of
 

middle aged and older heads. Parents of the heads, when they live in
 

the household, tend to be blocked along with the oldest heads in our
 

sample, those older than 40 to 45; they also tend to be blocked with the
 

older heads of the same sex. Grandparents of heads are also blocked
 

along with these other older household members. Hence, there is no
 

suggestion in general that the elderly exhibit different exchange
 

Instead, the single watershed in the
patterns from the middle aged. 


life-cycle seems to occur during the thirties or early forties.
 

12] For example, Malay metropolitan transfers in and out, and
 

Chinese other-urban transfers in for couples aged less than 30.
 

(3] For example, Chinese rural transfers in for couples aged
 

greater than 34, and Malay other-urban transfers in.
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This watershed clearly reflects a change in the direction 
of
 

transfers with children, as well as a change in living 
patterns. The
 

children of younger couples usually still live at 
home, where transfers
 

More mature
 
with their parents are not 	documented in these 

data. 


households have lost their 	children, and the non-interhousehold
 

Older family heads are almost always blocked
 exchanges emerge clearly. 


from their
ransfers in, and most of their receipts are
together for 


children. Correspondingly, children living outside the household
 

constitute their own block in half of the twelve 
sets of blockmodels in
 

In the others, they are usually grouped with other
 Figs. 4 and 5. 


Compared to the other categories of outside actors, 
which
 

relatives. 


are blocked in various dilferent combinations, children 
exhibit quite
 

No differential pattern of 	transfers
 distinctive transfer patterns. 


from children outside the household, by sex of family 
head emerges.
 

Transfers from children to their parents aged 30 to 50 are most
 

For Malays,

prominently money and secondarily in the form of 

time. 


these transfers are most important in rural households 
and least
 

important in metropolitan households, a pattern 
discussed further below.
 

The transfer-out blocknodels display another dimension 
of parent

between family heads and their parents, as well as
 
child transfers: 


between family heads and their children. In most cases, the former
 

transfers are more substantial than the latter, representing, 
at this
 

middle stage in the life cycle, stronger forward than backward
 

These couples both give to 	and receive
 intergeneratio;ial transfers. 


from their children living apart, though the receipts 
are usually more
 

own parents.
prominent. Meanwhile, they are giving to their 
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These transfers.to their parents commonly consist broadly of money,
 

goods and time, and come, not only from family heads aged 30 to 50, but
 

from younger heads as well. In fact, the split between younger and
 

older family heads which is so prominent in the blocks for transfers in,
 

hardly occur for transfers out. Instead, husbands and wives are usually
 

in separate blocks. For three of the six blockmodels, the reason is
 

evident: wife's and husband's parents living outside are in separate
 

blocks and receive transfers predominantly from their own children. The
 

most extreme differentiation occurs among Chinese households in other

urban areas, whose female heads transfer money, goods and time to their
 

parents and only ticie to their husband's parents, while the husbands
 

transfer all three resources to their parents, but only relatively small
 

amounts of money to their in-laws.
 

Overall, it appears that Malay and Chinese adults, whether they
 

live in rural, urban or metropolitan areas, support their elderly
 

parents. Likewise, middle-aged Chinese adults are consistently
 

supported by their children. Middle-aged Malay adults, however, are
 

not. Their transfers-in from children are strong in rural areas, weaken
 

slightly in other-urban settings, and virtually disappear in
 

metropolitan areas. The receipts consist broadly of money, goods and
 

time for rural Malays, but only of relatively small amounts of moncy for
 

metropolitan Malays. These parent5 seem, then, to be experiencing the
 

phenomenon emphasized by Caldwell (1976): they support their own
 

parents, but are losing the support of their children. This generation
 

of urban Malays may be the one caught in the middle of the transition to
 

nuclear families.
 

http:transfers.to
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The complementary tendency that Caldwell expects, for parents to
 

begin transferring more resources to their children, is not in evidence
 

here. On the contrary, middle-aged rural parents of both races transfer
 

more to their children than do their urban contemporaries. In most
 

cases, time transfers predominate while the opposite flows from children
 

in to their parents are more often money. This same pattern is in
 

evidence for the previous generational link. Transfers from parents
 

outside the household to their adult children consist predominantly of
 

time and goods. These are less important in every case than the
 

opposite transfers, from adult children to their parents. Finally, we
 

note that fertility rates have Leen falling more rapidly amor- the urban
 

Chinese than among the urban Malays in the last decade (DaVanzo and
 

Haaga, 1981). Although these data cannot elucidate trends, there is
 

nothing in these cross-sectional comparisons to suggest that family
 

nucleation is proceeding more rapidly among the Chinese; quite the
 

contrary. Hence, Caldwell's hypothesis would predict that urban Malay
 

fertility may be poised to decline. But it seems unable to illuminate,
 

in conjunction with these data, why Chinese fertility is already
 

falling.
 

There is no apparent tendency for transfers within the linear
 

generational link to substitute for the other types. In general,
 

households that make heavy use of exchange networks do so across the
 

board. And, households that use them lightly do not concentrate
 

a
particularly on one type of giver or recipient, as would be evident if 


particular row or column in a blockmodel were filled to the exclusion of
 

the others. Rural households make the most use of these networks and
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metropolitan households the least use, but within this regularity exists
 

considerable diversity.
 

For Malays but not Chinese, the blockmodels for transfers-out
 

-always contain more highly-aggregated blocks than those for transfers

in. This pattern suggests, fur the Malays, a greater differentiation of
 

network activity for transfers-out. The cross-race comparison shows a
 

corresponding pattern: transfers-out are more differentiated by type of
 

actors for the Malays. One might expect transfers-in to be partitioned
 

into fewer blocks, in general, because of a possible tendency for
 

respondents to report these as "overhead" receipts that are given to the
 

household in general and reported, perhaps, as transfers to the
 

household head. Transfers-out, on the other hand, might be more easily
 

identified with a particular household member. Why the Malays should
 

show this pattern and not the Chinese is not clear. It may be instead
 

that the microstructure of networks through which Malay households
 

transfer out is indeed more highly differentiated than the structure of
 

their transfers in and than the structures of Chinese networks.
 

COMPARISONS BY TYPE OF HOUSEHOLD STRUCTURE
 

Tables 6 through 9 display the different blockmodels for nuclear
 

households and those that are vertically, laterally and fully extended.
 

Malays are in Tables 6 and 7, and Chinese are in Tables 8 and 9.
 

As in the blockmodels described above, older husbands and wives are
 

nearly always blocked together for transfers in, but almost never for
 

transfers out. This indicates that they tend to receive transfers of
 

the same types, in the same amounts, and from the same sources.
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nuclear and vertically extended households
 



-44-"
 

IransfersIn Transferf %,t
 

t
tatet ll ' .te 


S. -C 

htosid¢! tICO 

Chilerer. other re:Atlves 

Huwive$ .; C--l. 

wi%40 2C-)-. .. ; husia d 

0 

0 

2v2 

0 

0 

1 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

Mnt' 

0 

0 

0 

2 

0 

2 

0 

0 

2 

0 

0 

0 

husbands '25. 30-1.; husosvl's 
father; 01ranepsr:i 
PAIdi4: lc 

Wive$ ;9; hsb esn .-.. 

ls.c:,.: 

-

, 

father; 

blc 

o;e*Othe: re;lPtiv 

.. 1vt 4 

- "-- h.stane's 

rrand;artnci 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Cc40, 

0 

0 

0 

0 

0 

0 

1 

0 

3 

0 

0 

0 

l , 

Kii6dsa: b: . 

Vit 19, h 

y.i.- *,rt-:u 

e b... 

Ill'ea: b(. 

c,:-.. c 

-4*., 

... 

t.:a:VIt 

VII., ... ;. 

0 

0 

C' 

0.0 

0 

0 

C 

0 

0 

1 

0 

0 

0 

2 

C 

J j 

0 

0 

0 

12 

0 

0 

1 

0 

0 

31~ft~t 

0 

0 

i "l. Y-'.. 

: kicb 

VI'.s '9 ~~n '~ 

L - &-

:.;!. C& . 

! 

.t 

PC g 

i 

Rleidua: blo:k 

usands 25-':;.,vives 20.2 

Resildua" bloc 

Hu0sbaiP.a and Wife' . theti 

0 

0 

0 

2 

0 

1 

0 

0 

0 

0 

0 

1 

C 

00 

0 

0 

2 

0 

2 

0 

lE...l blvck 

M M .N. l'te a 

k.i~lar* - - . 
i 
... 

tI' .IIeI51 -** 

Resldua: bhcci 

Husbais 25-29; wive& 20-2-

posid4,a block 

Husband's ane vife.* mthel 

0 

3 

0 

1 

0 

0 

0 

0 

0 

1 

0 

0 

C 0 

0 

a 

0 

1 

a 

0 

0 

I. 

*, W *" 

, -. 

wife'si ,.. 

-

11t'S'*'li 

Restdual block 

Husband$ 2S-29. wive& 2C.-2,' 

Rsidual bloc& 

husband's and ift'S mothers 

0 

0 

0 

1 

0 

1 

0 

0 

0 

0 

0 

0 

0 0 

1 2 

0 1 

0 

0 

3 

00iE..1 Ilb 

0it1 l 1-'' 1 

$I 

wife'* O.' 01#. 

.*'0 

il* 

1 e0l9 
i ' 

. 

nodels of Chinehe transferti for
 

laterally and fully extended hounehold.
 
Fig. 9--BloC ..




However, they differ significantly in these respects in their patterns
 

This structure weakens considerably in
of transferring to outsiders. 


fully extended households, however, failing completely for the Chinese.
 

In lslay households, young women (aged 20 to 29) are much more
 

active in transfer networks than are young men. The latter never
 

receive anything of significance through these networks. Among the
 

Chinese, however, both young women and young men are active
 

participants, particularly the women. Young men, especially Malays,
 

probably specialize in activities that generate current income, while
 

their wives specialize in capital market transactions through these
 

informal networks.
 

For both ethnic groups, nuclear and laterally extended households
 

are somewhat similar with respect to their transfer structures, and
 

vertically and fully extended households are somewhat similar, but the
 

two pairs are quite dissimilar to each other in important respects. In
 

articular, nuclear and laterally extended households exhibit structures
 

that are considerably more interpretable than are the other two. The
 

blockmodels for fully extended households group categories that appear
 

Though less
on other criteria to have little to do with each other. 


extreme, vertically extended households also networks;exhibit less
 

The meaning of such
interpretable structures than do the other two. 


lack of block interpretability is not completely clear. In general,
 

though. it is associated with less usage of the networks: types of
 

households that use networks least tend to exhibit less meaningful
 

blocking of participants.
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In this case, a probable reason for the difference lies with the
 

degree to which different types of relatives substitute for transfers by
 

nuclear family members. In Sec. III above, we raised the question of
 

why different household structures yield different amounts of total
 

network activity. Is it simply because the particular persons included
 

or excluded from the household conduct transfers that are respectively
 

included or excluded from the totals? Or, more broadly, is the presence
 

or absence of particular types of persons also associated with
 

differences in the network activities of other household members?
 

Comparing nuclear and vertically extended Malay households indicates the
 

general answer. Parents of household heads transfer heavily with the
 

Once inside, however, these
nuclear family when they live apart. 


parents virtually drop out of the network. This is because most of
 

their transferring is with their children and becomes intrahousehold
 

exchange in vertically extended households. What is interesting is that
 

much of the rest of the network also vanishes in these households.
 

Hence, the presence of vertically related persons, primarily older
 

parents, substitutes very broadly for the extra-household exchanges that
 

nuclear households make.
 

This is also true, though less dramatically, for Chinese
 

households. It is not nearly so evident, however, in comparisons
 

between nuclear and laterally extended households. Laterally related
 

persons do not so completely take the place of the nuclear family's
 

extra-household transfers. This difference probably accounts for the
 

fact that nuclear and laterally extended householi have fuller, more
 

interpretable blockmodels than do vertically and fully extended
 

households.
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Moving to another contrast, time transfers for Malays remain
 

relatively strong regardless of household structure, but transfers of
 

money and goods are considerably less in extended households of any
 

type. In contrast, money and goods transfers are not robust across
 

types of structure for Chinese households, while time transfers are
 

considerably less in extended households. These pattorns suggest that
 

household members who are not part of the nuclear family tend to
 

exchange money and goods with members of Malay households and time with
 

members of Chinese households.
 

Two contrasts stand out in comparing the two extreme structures,
 

nuclear and fully extended households. One is the radically different
 

importance of transfers-in from children. These transfers are much
 

greater in nuclear households of both ethnic groups. Since presence of
 

children is not a criteria for differentiating the four types of
 

structure, it appears that these transfers and the presence of other
 

relatives in the household are substitutes: the transfers are
 

considerably more to households thht contain no other relatives that
 

could help instead. The other contrast concerns transfers to mothers of
 

family heads. For Malays, these exist in some situations but not
 

others; but for Chinese, these older mothers do well wherever they are
 

located and regardless of household structure. When living in fully
 

extended househo)ds, they receive transfers from children, other
 

relatives and friends living outside, while their husbands in the
 

household receive virtually nothing. When living apart from the nuclear
 

family, parents of the Chinese household heads receive transfers from
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almost everyone in the household. The data do not distinguish between
 

mothers and fathers when they live outside the household, but it is
 

presumably the mothers who benefit in this case as well.
 

Another interesting comparison is between nuclear and laterally
 

extended Malay households. The latter transfer much less money and good
 

than the former, but except for children, most outside participants
 

still transfer time-in. This comes almost entirely to the wife, whereas
 

husbands also receive substantial time transfers in nuclear households.
 

This dual concentration on time transfers-in and on wives as recipients
 

in laterally extended households suggests that the added relatives in
 

these households substitute for the extra-household money and goods
 

transfers of all members of nuclear households, and for the time
 

transfers with husbands in those households. These relatives do not at
 

all take the place of the wife's time transfers.
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VII. CONCLUSIONS
 

Informal transactions through interhousehold exchange networks are
 

For poor
significant, relative to household incomes, in Malaysia. 


households, these transfers are indeed substantial. Most of the
 

transfers are monetary, but a substantial quantity consists of various
 

kinds of help. Transfers of goods are considerably less important.
 

The CONCOR algorithm, originally devised to elucidate the
 

structures of closed social networks, produces blockmodels from these
 

data that are generally interpretable. These blockmodels group together
 

types of network participants whose participation patterns are similar.
 

Breaking the sample down by etuticity, rurality of community, and type
 

of household structure, CONCOR reveals microstructures of exchange
 

networks that vary considerably in the importance of particular
 

household members, outside acquaintances, and exchanges of money, goods
 

and time.
 

The attempt to document information transfers in a national
 

probability sample was quite new in the Malaysian Family Life Survey.
 

Without close precedent in questionnaire design and with the requirement
 

of a precoded instrument administered alongside other unrelated
 

instruments in the field, the resulting data presumably suffer
 

cAnsiderable error. Nevertheless, they evidence sensible patterns both
 

in the aggregate and in underlying characteristics. This ability to
 

examine these phenomena in alternative slices through a national sample
 

may compensate for the loss of descriptive depth and, perhaps, data
 

reliability that results from leaving the more comfortable domain of the
 

village study.
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SUMMARY
 

This is the second of two publications concerning the economic
 

activities of a sample of rural Guatemalan-families in 1974, and how
 

their activities relate to economic development and population growth.
 

This note focuses on agricultural production, emphasizing the role of
 

children and women. The previous Note examined labor markets.
 

The data describe the ecoaomic activities of roughly 1000 families
 

in four rural villages and anot~ier 1000 families in a larger, more
 

modern community about 30 mintues' bus ride from Guatemala City. In the
 

four villages, subsistence agriculture, largely with hand labor, is the
 

major economic activity. Corn, beans and feed corn are the traditional
 

subsistence crops; tomatoes and chiles are the principal cash crops.
 

The more modern community is primarily non-agricultural although it has
 

some farming, of generally the same scale (size of farm) and crops as in
 

the villages.
 

While corn, beans and feed corn, the traditional subs[,_t.-nce crops,
 

employ predominantly thc heavy labor of adult men, tomatoes and chiles,
 

the principal cash crops, use re]ativeiy more of the light labor
 

coatributed by women and children, usually for weeding and harvesting. 

Also, with cash crops, women and children can work side by side such
 

that a mother's job participation complements childrearing. Thus,
 

children arp especially valuable in a society growing cash crops and
 

cash crop agriculture is an inducement to large family size. 

Insofar as economic development shifts production from traditional
 

to cash crops, incentives arise that increase population growth. It
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appears that the net effect of development on population growth may be a
 

complex resultant of various incentives, some acting to promote and some
 

to retard population growth. Because, in the present case, the shift
 

from agricultural and non-agricultural work involves far more people
 

than the shift from traditional to cash crops, the net incentive is for
 

economic development to reduce population growth.
 

Another difference between traditional and cash crops appears in
 

the efficiency with which farmers use production inputs. The marginal
 

product of family labor is significantly below market usages in
 

traditional but not in cash crops. Acknowledging that the analysis does
 

foil risk, this result points to what appears to be disguised
,-'not account 


unemployment in traditional, but not in cash-crop, agriculture.
 

Purchased inputs appear underutilized in every instance, but more
 

so in traditional 0han cash crops and more so in the villages than the
 

modern community. Risk could account for this re!;ult, or it might be
 

attributable to t general tendency for peasants to implicitly value
 

purchased inputs closer 'co their irarket prices the closer is production
 

integrated with the cash economy, i.e., production is .ore efficient in
 

cash than traditional crops and in the more modern community thar in the
 

villages.
 

This Note also suggests that both children and women may be more 

productive in family agricnltnre relative to adult men than previously 

estimated by other researchers. Consequently, the economic value of 

appears higher. The optimistic conclusion is that developmentchildren 

away from agriculture reduces the incentive to large family size by a 

greater margin tha,1 previously believed, and this acts to retard 

population growth.
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I. INTRODUCTION
 

This is the second of two publications concerning the economic
 

activities of a sample of rural Guatemalan families in 1974, and how
 

their activities relate to economic development and population growth.
 

This Note focuses on agricultural production, emphasizing the role of
 

children and women. The previous paper examined 'r markets.[l]
 

The data describe the economic activities of roughly 1000 families
 

in four rural villages and another 1000 families in a larger, more
 

modern community about 30 minutes' bus ride from Guatemala City.(2] In
 

the four villages, subsistence agriculture, largely with hand labor, is
 

the major economic activity. Corn, beans and feed corn are the
 

traditional subsistencc crops; tomatoes and chiles are the principal
 

cash crops. The more modern community is primarily non-agricultural,
 

although it has some farming, of generally the same scale (size of farm)
 

and crops as in the villages.131 This Note analyzes and compares
 

[1) John P. Stein, Labor Markets in Rural Guatemala: A 
Cross-Section Study of Economic )evelofpment and Incentives to Reduce 
Family Size, The Rand Corporation, P-6111-1, April 1979. 

121 These data are l.art of a larger data set collected by Rand and
 
the Institute for Nutrition in Central America and Panama (INCAP). See
 
Henry L. Corona, Codebook and User's Maneal: INCAP-Rand Guatemala
 
Survey, The Rand Corporation, P-6181, November 1977. Also, John P.
 
Stein and Cathy Kasala, Income, Wealth and Agricultural _P1oduction in 
1974: A Gtiide for Researchers to the Use of quest ionnai re R-10 from the 
Rand-Rockefeller Guaitema.la Project, Tlle Rand Corporation, P-6292, 
October 1978. These communities were selected for study on the basis of 
an analysis of about 150 communities originally con;idered. Only 
mestizo rather than Indian (:ommunities were examined so as to have a 
sample as representative as possible of rural con(ditions throughout 
Latin America. 

131 There are one or two lettuce farms outside the more modern 
community. These are owned by persons in Guatemala City and employ 
people from the entire i -ion. The farmers that we will be examining in 
the more modern community are the small-scale peasant farmers. 

http:Guaitema.la
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production practices in the village and the more modern community,
 

I am especially
distinguishing between traditional and cash crops. 


value of children and women in agriculture andinterested inl the use and 


how these influence population grobtt.
 

The previous paper found evidence 	 supporting the hypothw is that 

naturally duri ng th de.1elopentincentives to reduce family size arise 

children have process. [41 Two well-recognized patterns were confirned 

a larger production role in the :ural agricultural economy than they do 

in the urban, non-agricultural economy; job opportunitiv.e: for womn are 

relatively more abundant in the non-agricultural :sector. The present 

Note focuses on the effects of economic (1ev. wment on the use of family 

labor in agriculture and how these 	 factors influence the incentive to 

reduce famil, size.
 

I. DAYS WORKED BY CHIILDREN AND WOMEN IN TRADITIONAL AND CASH CROPS 

The total number and pattern of person', working in I.imily 

In boti till villhage, anrd tlie moreagriculture differ from crop to ciop. 


a greater !,%iv (dl Hh, fa~lmily'smodern community, children contribute 

labor in the production of cash crops than t 1lditi(.ial tic ~ , ',eI rig 

that cash crops employ the light labor of chi ldreninii-r,liat iv.)ly grv.,Iter 

proportion than do traditional crop!., rof.i rtl,,'stl t1e1d#-vq.lol1 cn1t
 

stage of the community [ius, tilt IOwllit'Ilt fi(0) ,ta,,lt 101 11 4 to
 

iVrk .., kui,, , 

ceteri-l paribi:., a!, an ind .mcceriilto fa.'.[,,cceI mily 

crop agriculture within a1 .orrutliliLy ;0t', I ,hil l ,i ,'atd, 

therefore, acts, 


,,,ivil 

ion ,Ia III, %. t i , , 
(41 iThdUvelo mlflt'i procv'% . i:,dyie't, l 1d Irie- ,l.'. I 

Although this Note uses. cro,.,- .,t'. d . () I I v.e I 

inferences Ybout dvelolmenit ing c )','. :.V,.t i(n da,.. ,,,ild I;.kidkor 

(ed.), l'op 'ato a d Deve lopneunt, k i,,'.I v it y .'..,ol .Johiilhitl . c . Pt 

Baltimore, 1976, is a good ititroductiotn to the ji' ,iil I.ivi ,tultv.
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size, contrary to the overall conclusion of my previous paper referred 

to above. However, this one aspect of development, the shift from 

traditional to cash crops within the agricultural sector, accompanies 

the more fundamental shift out of both types of agriculture and into non

agricultural sectors. Developme-t from an agricultural to a 

non-agricultural economy reduces the opportunities for child labor and 

is only pirtly offset by development within agriculture from traditional 

to cash crnps. Nonetheless, this finding points to the possibly 

conflicting effects of specific aspects of economic development on 

incentives to reduce population growth. 

Table I shows work by children in traditional and cash crops. Days 

worked by children are expressed as a share of the family's total work 

contribution to demonstrate the relatively greater proportion of child 

labor to total labor input in cash -rops as compared with traditional 

crops. Young children up through age 12 contribute more than twice as 

greuat a :sharp of the family's work in cash crops as in traditional 

croi)!;. ()lder children U ) to age 20 cocitribute roughly s i milar shares of 

the work foi both type s of crops. The rest of tlie work is done by 

adult., mainly men. 

Olde t i Ildr,.i work less relative to other family members in the 

mor , mor, commu'nit y than II the, lill, ages, for both types of crops, 

wihil , y un ,v it i!,tl ,n "niilt ibutp roughhly thie .iria .har,,:, in both 

plaW ,. App .nt Iy, Ier Lh ild1,.n in, thp meriore motpri ,.(nmuniLty attend 

Sc hool "cI U.o'I in nowu-AgI: 1 nlt uiul oi, ii,,t',iul of Wnuckiucg in the 

fi eId,, In' tOh' iinl , ui 'rapi ,'lui ioil iot' mi d,in it, bpniefit~L 

il in ii (timmuiji .T'le' ao I schoolsarrI -i c' thin' I ,' himl ll lll I ' 1I1(' giih 

aim hal =n have' i , aI Ie v1 11ige", l a d hoiI, o(rmiulit NO high 
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Table 1 

CHILDREN WORKING IN AGRICULTURE 

(Share of Total Family Work 
Contributed by Children) 

Four Villaves more Modern Community 

Traditional Traditional 

Age Crops Cash Crops Crops Cash Crops 

3 .001 .... 

5 .001 .004 .... 

6 .001 .004 .... 

7 .005 .008 .... 

8 .007 .059 .021 .159 -- .064 -- .144 

9 .010 .012 -- .029 

10 .007 .033 .011 .029 

11 .011 .042 .032 .057 

12 .016 .033 .021 .0?9 

13 .037 .046 -- -

14 .042 .012 .032 .086 

15 .027 .025 .053 -

16 .030 .242 .021 .217 -- .117 -- .173 

17 .022 .029 .011 .029 

18 .041 .046 -- .029 

19 .019 .017 -- -

20 .024 .021 .02] .029 

Over 20 .699 .626 .819 .683 

Total 1.000 1.000 1.000 1.000 
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school education costs more, absolutely, in the villages compared
 

with the more modern ccmmunity. The wage benefits to a high school
 

education are greater in the more modern community than the villages, as
 

shown in my previous paper, where the elasticities of daily wages with
 

respect to additional years of schooling (evaluated at the means) were 

estimated to be 2.2 for females in the modern community, 1.33 for 

females in the villages, 1.16 for males in the modern community, and 

0.91 for males in the villages. Thus, cost is lower and economic return 

to schooling is greater in the more modern community than in the 

villages, and, therefore, older chiildren no to school more. 

The role of women in agriculture is partially iidicated in Table 2, 

which (escriles worrmin', agric ultural work in th, villages . In both 

traditional i and c;ashi crop., women riprp',.nt a .mall h.;Ire of all people 

working, but the sharp is larger inicaish cr(os)', Host worrie work just a 

few days, usuiilly at the' harvest. ThIis patter" tori ohoeirit eNs the above 

hypothes,', iht cia!sa'h i employ labor Ii iIldrio ,aind womenc ).rops light ( ) in 

re latively g '' iloport ion thlan do li ui n.e(1rreat t ll~l I 

I,1 . I'tPloM)l:(:r IN Ml A;k ciMLI't AL, (A'ONS 

: i ion It. p imnt 'd sejparately forCobb-) o gia%',lieadi I II, t . ',. e' ',. t 

ainCh of five. i.,it i" "% (oil10, W n.i,.I,.,.,d to: , to,,.to,,N, hiile,) and 

for all th1 ,i"e;eeje agi tyeateA I ie ~;e ini vale ivitaq. 1(1I 'lii 

' aeic, c i.. II '. :1, h.i d' l,, I" ) ,'I!i i t '11 ItI , .ini'. thl 1-1'., 


was 1r1 ,c'.'ilele t"e Aimc, w*, Iii ne'": iii" iy LO
'.n'% c,"c t ond iu "cI 

I ii hyv'v , d:i. , Q, ieihle. l eII I e , a';, j A pi ci ,i i , i eel. vxtioecu 

4Y yi Malii |%*.",:!'iA ail Ile e'.V"s, I "14,I ill ti," a itiviii. ' 

We e'elliationl I ett.{ l pIhiiiiyi1 it ! I "i.',' d'ta l, I .l'. a (ly J'vell , I 

feepi-tch l yi iVn~.fleu. deiijli 3grltwjUitlI n) "ieoe eliv I yIihi- ,let 'el Nfceit!'.CCI hide',h lanmli , %grIre1 (II hi' I te, ,' r. hiie i ,e ej.'. .€. 1 

Any~ ti' vici e i mate e'sIlitt 6eii leile 

http:riprp',.nt
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Table 2
 

MOTHERS WORKING IN AGRICULTURE
 

(Number of Mothers Working Indicated Number
 
of Days in Traditional and Cash Crops
 

in the Villages Only)
 

Mothers 	 All Persons 

Number of 	Days Traditional Cash Traditional Cash
 

1 - 6 3 	 13 345 32
 
12 212 32
7 - 12 	 3 


4 3 218 38
13 - 24 

1 245 75
25 - 50 2 


51 - 100 
 1 	 357 90
 

262 37
101 - 200 
32 7201 - 300 

8 3
301 - 500 


501 - 1000 
 1 	 5
 
2
> 1000 

following regression model was 	used in all cases:
 

(1) Q-w aL 1b 2 b3 Ab4 

Q iL output, 1.in land, If in labor, V in 	variable inputs and A is 

animals antd dJrablis. 

n ,(1 1 	 n" u t . oill ' !' It Irm1111 th,. ilwta 	 ui..,dtfAl11.A.i , , 111u u - I. i ph of 

turm.% nnl~i the' titifl (d ?J I)v vat tii i% Iuy(m'l .ui 11(11 (i lu: .i~ h lp'if l,.-1 o 

ar.' two %i-pnr-attr ptotifAt iona fdP.IZvlat iota?, 	 14)1 al k'.1vv11 tritly fit i'1(.01 of 
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the following cases: a family growing a single crop on two land 

parcels; two crops on the same parcel; a single crop in two seasons on 

the same parcel.[7] In the aggregate-output-value production functions, 

the unit of observation is a family's total production of all cropq on 

all parceis. The appendix to this Note defines the variables used in 

estimatiig the production functions. The data have the following 

features not commonly found in surveys of peasant agriculture: each 

family member's labor input, in days or "tasks" (roughly equivalent to a 

day's work by an adult man--see Appendix), was recorded separately for 

each crop, parcel and season. Then, the total labor input for a given 

crop, parcel and seasorn wa:; taken as the sum of the days and tasks 

worked by all person;, including employees and any unpaid friends and 

relatives , where, to adjust for differences in productivity, the work of 

women and children is.weig.Ltd by ave rage wage rates by age and sex in 

local agricultural day labor.18] Thu%, the labor input variable is 

measured in ,,(liivalvnt aclr;l man-days. Th,, lanid input (area planted) 

was adjuS.tld on a pmaicl-hy-parcel bas is for soil qua lity and type of 

irrigati on (We,Appendix). I'imchalaed input s, including improved seed, 

unimproved sped c:arr ied Over ftrom a prev iou. ,.eo..i, fert i lizers, 

inh"cti .d",, hVie V, ,de ,i;.ilde , nbi .111d ma.%irld iniva lue terms. 

The valu, of thlie '.toch k Of! work animal% i da glricultural dhrables owned 

1( a h
by aIl er wa', . % d Ias proxy for thle ,,viLV, Of such alse'ts. 

11 lavilug dat. a on i piro,l-by-p, r,,l ini, yisld', mo)re' product ion 
Ocrvat. s firl( lhe %ampleI' Winl| womld bp pIssiblil wes p thp data 
iiaviltll, ,Oily fol all pl pl.%, ,sggi gai v" l ,ogsl'si, l'og 'v.xam i, m00 
obser ,',at '.wv1cc' btmtl 1l thIam s. gi 1 i I n th'I on ," la; ge'l 11' 'mthefnm I c.u1ig ii 

villarg" d"i1ig t fn!M '".'a1 .1, A14", fai i i %es.",'Plml biv%, ili' to 
r'calI the!: u.'.,f inpi sn a, pa.us, 'l-by-1 l.li ,'l ba'.i". 

1111 .v pH i ,' ,''' c, 1v . v 11V wip llinsii l l WVI"e tp 'I I '. i ,10at0 i 

UL1r11 11R IM Il u l W.u. was th' n" t (See W in, Wbur 

Manrket%. ) 

http:labor.18
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However, most farmers in the villages owned no work animals and no
 

agricultural durables other than hand plows and water hoses. The
 

condition of the agricultural durables was taken into account when
 

valuing these assets.
 

Rainfall, April to July 1974, the relevant period for most
 

production functions estimated here, was slightly above average, so the
 

supply of water was adequate and need not be included as a separate
 

input variable. However, for the second planting season, August through
 

November (applicable only to corn and beans in the villages), rainfall
 

was substantially below average, and in a few cases farmers were unable
 

to harvest any production. As a result, estimated production functions
 

covering the second season may not be representative.
 

General Behavior of the Production Fun:ctions
 

The aggregate-output-value production functions are presented in
 

Table 3. Table 4 presents the crop production functions. All variables
 

are in natural logs.
 

The estimated production coefficients for all Input varialles in
 

the aggregate production functions were significantly positive at the 97
 

percent confidence level with the single exception of animals and 

durables in the villages. In the crop production function;, most 

variables were again highly s ignificant, with sorme exceptions . Land 

appears as an irsigificant determinant of b1an product io ini the 

villages. Variable inputs appear as an irsign ifi(.lit det rmillillit, of 

bean prod ction in the more modern community. Al o highly ins i gnificant 

were Inn( , animali, and durabl ;e, intd Vaale111)1 ilt)Upt:. for chtiii,', ill the 

villn ,',', a case with a relatively !imall tiunber of of,sevat ioll,,.-- 9 

(91 Animal arid durable stock is regatively related to productioni of 

food corn contrary to what wouli be expected were th. re a direct 



Table 3
 

AGGREGATE OUTPUT VALUE PRODUCTION FUNCTIONS
 

(Standard Errors in Parentheses) 

Four Vill.wes 
Both 

Season 1 
'ith 

Literacv 
With 

Experience 

Seasons More Modern Comnunity 
with With 

Literacy Experience 

a 88a .56aa "487a " 50 6a 

Labor 

Lmnd 

An.:als and 
Durables 

'.ariabe 
lnMuts 

.564, 
(.O437) 

.171A 
(.O433) 

.00963 
(. (.015 

-54 a 

(.0227) 

.56i 
(.0-37) 

.170 

(.0432) 

.00967 
(.0151) 

(.022S) 

58.57.8 
(.0440) 

.177a 

(.0430) 

.0160 
(.0152) 

(.0229) 

(.0172) 

.0963a 

(.0410) 

.00467 
(.0196) 
.299a 

(.0246) 

(.129) 
."0oa 

(.104) 

.0684 
(.0293) 
.212a 

(.0640) 

(.128) 
.349a 

(.105) 
.0681 

(.0290) 
.197a 

(.0641) 

(.129) 
.312a 

(.105) 
.0683 

(.0294) 
.211a 

(.0643) 

Constant 

Fartial 
literacy 

Full 
Literacy 

1.01 .976 

.0136 
(.0677) 

.0977 
(.0518) 

1.08 .987 .474 .199 

-.00382 
(.263) 

.296 
(.218) 

.529 

-.00171 
Experience -.00 5 25a 

(.00165) 
(.00401) 

Returns to .999 .994 1.020 .968 1.096 1.101 1.097 

Scale 

Sn 

R 

F 

P5S 

555 

.764 

444 

163.5 

555 

.765 

298 

162.4 

555 

.768 

363 

160.5 

568 

.743 

407 

181.0 

122 

.805 

121 

48.85 

122 

.812 

82.6 

47.18 

122 

.806 

96.0 

48.77 

zero at the 97 percent significance level.
 aCoefficient estir.Ite is significantly different fro 




Table 4
 

CROP PRODUCTION FUNCTIONS: CORN
 

(Starvard Errors in Parentheses)
 

Fur Villazes 
Season I 

1th 
Season 2 More Modern Community 

With With 
Litc:av Ex-erienice Literacy Experience 

Lab-zer .397 
a 
.39 

(.0C-23) 
.. a 

(.0432) 

a 
.340 

(.0891) 
.244 

(.123) 
.213 

(.122) 
.234 

(.123) 

Land .23 a 

(.0354) 

.20a 

(.0354) 

28,a 

(.0355) 

. 2 9 0 a 

(.0772) 

. 6 0 3 a 

(.166) 

. 6 5 5 a 

(.166) 

. 6 0 6 a 

(.155) 

Anirals and 
t.r.bles 

Variable 
1n;uts 

.0..03 
(.0154) 

.231 

(.0251) 

.0205 
(.015 ) 

.229 a 

(.0283) 

.0236 
(.0155) 

.226 a 

(.0282) 

-.00632 
(.0310) 
.155a 

(.0616) 

.0578 
(.0277) 
.104a 

(.0447) 

.0550 
(.0272) 
-.0833 

(.0444) 

.0591 
(.0275) 
.02 a 

(.0444) 

Cons:ant -.459 -.476 -.413 -1.29 -1.21 -1.58 .943 

Far:al 
Literacy 

.0521 
(.0611) 

.0934 
(.240) 

Fu*. 
-.teracy 

.0241 
(.0462) 

.416 
(.206) 

Ex-,erience -.00249 
(.00150) 

-.00629 
(.00368) 

Returns to .938 .937 .946 .779 1.009 1.006 1.001 

n Scale 800 800 80o 450 123 123 123 

a2 .610 .611 .612 .263 .688 .706 .696 

F 311 207 250 39.7 65.0 46.5 53.4 

RSS 269.30 269.03 268.36 391.31 44.9 42.3 43.8 

aCoefficient estinate is sigrificantly difftrent frc. zero at the 97 percent significance level.
 

-V 



Table 4 (cont)
 

CRCP PFODUCTICN FUNCTIONS: BEANS
 

(Standard Errors ;n Parentheses) 

Season-7 Season More Modern Community 

Whth With With 

X~7CerienCe Literacy Experience 

Labr .320 .3 3 5a .3 7 5a .3 4 9a .3 9 6a 

(.112) (.i12 (.-11) (.0979) (.174) (.174) (.179) 

Land .C956 .io .106 .0344 .395 .442a .399 

(.0932) (.0955) (.0931) (.0712) (.214) (.214) (.214) 

AniJIs and .i...2 .139 a .15 6a -.0173 .0884 .0870 .0880 

%C.rables (.0501) (.0508) (.05C5) (.0333) (.0476) (.0473) (.0478) 

.3ri7b0e. 0a .369a .3 53a .5 19a .0976 .0670 .0969 

I==uts (.066S) (.0692) (.06S4) (.0559) (.109) (.110) p.109) 

Ccnstant -1.60 -1.66 -1.40 -1.47 -2.24 -2.76 -2.07 

Literacy .00443 
(.208) 

.280 
(.480) 

(Literacy)2 .127 
(.151) 

.586 
(.385) 

Experience -.00705 
1%.00477) 

-.00442 
(.00607) 

Returns to .917 .921 .935 .871 .956 .945 .980 

Scale 

n 165 165 165 255 96 96 96 

R2 .456 .458 .463 .526 .463 .483 .446 

F 33.5 22.3 27.4 69.2 19.6 13.9 15.7 

RSS 116.8 116.3 115.3 130.1 72.64 69.95 72.22 

aCoefficient estimate is significant1y different from zero at the 97 percent significance level.
 



Table 4 (cont)
 

CROP PRODUCTION FUNCTIONS: FEED CORN AND CHILES
 

(Standard Errcrs in Parentheses) 

FEED CORN CHILES 

For Viiiaes Four Villages 
With With With With 

Literacy Experience Literacy Experience 

Labor .3423 .335 a .375a .7 1 7 a .702a .715a 

(.140) (.139) (.137) (.166) (.171) (.168) 

Land .354a .349a .322a -.0322 -. 0173 -. 0237 

(.156) (.155) (1.53) (.161) (.165) (.164) 

Animals and -.0812 -.0671 -.0427 -.0510 -.0391 -.0533 

urables (.0538) (.0539) (.0546) (.0737) (.0770) (.0746) 

Variable 
inputs 

.19 6 a 
(.0776) 

.199 a 

(.0782) 
.196a 

(.0757) 
.164 

(.144) 
.225 

(.155) 
.169 

(.148) 

Constant -. 0647 -. 0230 .237 .235 .288 .444 

Partial -. 244 -.0998 

Literacy (.159) (.319) 

Fu'- .0761 -.235 

Litericy (.137) (.288) 

Experience -.10 1 6a 
(-.00412) 

-.00452 
(.00903) 

Returns to .811 .816 .850 .818 .871 .807 

Scale 

n 117 117 117 43 43 43 

R .491 .508 .520 .704 .709 .706 

F 27.0 18.9 24.0 22.6 14.7 17.8 

RSS 45.3 43.8 42.7 19.37 19.02 19.24 

zero at the 97 percent significance
aCefficient estimate is significan tly different from 


level.
 



Tabi2 4 (cont) 

CROP PP'-... . . "',T NS: TOMATOES 

(StandardErrors in Parentheses) 

Feur Vila.zes More Modern Community 
"; h - With With 

.d 
1iteratvrx-erence 7o 6 aa 

Literacy Experiencea 

!arb(- .r .7 .6-7 7 .703 .6 7 2a 
.5 (.1!75' 1..175) (.236) (.252) (.246) 

Lan .2! .s .260 .106 .163 .0721 
(. 138) (.1 0) (.137) (.176) (.202) (.195) 

Anizals ard .10' .102 .112 .073 .0503 .0768 
D.rables (.0591' (.0597) (.0590) (.0643) (.0696) (.065;) 

Variable .122 .122 .106 .389a .360 .39 7a 

inputs (.078i) (.0787) (.078.) (1.62) (.181) (1.65) 

Ccnstant .0509 .0597 .275 -.698 -.453 -.871 

Parial .182 -.668 
Literacy (.254) (.656) 

F;.!1 -.0154 -.567 

Literacy (.160) (.649) 

.Exerience -.00840 
(. 0058-0) 

.00j4 9 
(.00811) 

Returns to 1.042 1.036 1.057 1.215 1.276 1.218 

Scale 

n 94 94 94 36 36 36 

R2 .507 .510 .518 .747 .756 .759 

F 22.9 15.1 ig.9 22.9 15.0 17.9 

RSS :.5.59 45.27 44.53 13.27 12.81 13.19 

-efficient estimate is significantly different from zero at the 97 percent
 
Sig*.... ! ance level. 
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The R2 coefficients ranged between 0.74 and 0.81 for the aggregate
 

production functions and 0.46 to 0.76 for the crop production functions,
 

values somewhat larger than typically obtained for such studies.
 

Returns to scale varied between 0.97 and 1.13 for the aggregate
 

production functions and between 0.78 and 1.28 for the crop production
 

functions, in no case significantly different from unity.
 

Marginal Value Products in Agriculture
 

In my previous paper I reported that agricultural day laborers 

earned an average wage of Q.83 per day in the villages and Q1.23 per day 

in the more modern comrn lity. One Wol 1d ,Xlpect the tiamatled marginal 

value prodtict.- for a day's, lIabor to dif lhr ito.,igfii iatl 1 rom tLhese 

valueS, i5:.,lll-illg ef ei t i e,(ollr(:' lillo.atiolt lo ,w ita,. th,1d .i 

moment, 1(o ri!.k illagrl ar. It ita p o(it)ctltio l. Valti lblo illplit .,are 

measiuredt ill Vll k let ,tr,, "*- o e i.old rxpvc-.t ala I.-t i;lted tr i value 

product fra., irar I i-in., t ly dit I '.1eat I i m rrtity. l,1A i-, :w,, rel,,d by its 

annual reltal, V.111 1. ()Ii' l'- I Id ''ct .1 rri ).it lhill| 1Vi 'er,()(l(.t lih tlow 

Unity beaa le1aid a' .oet:'' iaa lo m rt . 111,11 'rae '.eA'Ola !,101i thant 

only a po t ra 4of thie -,n mil .virtial vn l io 1111 tI i,..,iid to .I gjlVi'ti 

hrlave't ri talt It y. L.,it|d (4' I w,.1* Ir. "1d 111 , t (of I . eu'."1 ) . l|| 

I Ill:,., y .xl-,c~tthe V illaygv.. ,li,1 I ' t lh, : t' l :;,tl l - 1 .4 

arti mntrt m.i ni;aal v pufmn'' t- , t ',r: t rIh,'Villry'. 0.90,tqu of1. ah tl 1 A 


|in th, I'l't I,,I:I r ' v x . . Irt . pl ''Ii,(I
, UI iat t i11' ," I a, I11, )f 

tire ntliinal'. diii .aio. t'. ii ,i.'" '.'' thtlff, llOla-ir' ".rtf ' yi,aa1 i i ire 

(ltihtu nilt of k era-i.tOtI' , ~ Wr.ithi tilt1114--l-11 '1nuia-lih' cta 

dopaliidantca )f It-eda (..r0 t uprdai(.t itioa o) t ha to;k of manima)ll oat al1K tiht
 

corn, but tho oft(t In 111h tnflif it lilt
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above expected coefficient marginal value products, estimates derivud
 

from the production functions are given in Table 5. The estimated
 

marginal value products of animals and durables refers to gross return.
 

Risk probably differs from crop to crop and village to village
 

depending on, among other factors, the elasticity of output with respect
 

to rainfall. Additionally, risk might be greater for the traditional
 

subsistence crops than cash crops, if peasants have a safety-first risk
 

attitude toward subsistence crops. I have not been able to examine the
 

importance of risk, ond the following discussion assumes risk
 

neutrality. Under the weaker assumption that farmers are risk averse, 

but that, in any given p-oduction function, all inputs are 

proportionally less productive when rainfall i .- below normal (a 

rea:;onabl,, a.v :umption since no input substitutes for water), expected 

marginal value products would be proportionally higher in that 

production function than the a priori estimates given in the paragraph 

above.
 

From Trable 5, the estimates of labor's marginal products at the 

aggregate level are significantly below local wages in both the villages 

and the more fioudean cormmi lity. If it w,, r not. for the omitted risk 

factor, thi!. I indin; wel d ,. .. t disguis.ed .anemploymeiit in family 

agr ic tI t.il L,bo,"-,rnar gi IlI ,rlaact i,. ign i! i- i., tly lower in 

tradit iou.,I h,ln cx,.i (_ op%., ill hott, the villg", . aind the, aIidern 

1!1.'iaa. Iliia l, -d i andcomrtllli tit Y. (yl , I pIll (o it,t i in ( i , 0111. (a()I b als are 

Il-veI 'Ia hIt1i .1 .llaiIl If alit 'lilge (d tho Im',,iI wi',,, 1it",, whil in 

tAolfit ow. ,1iiul 1 li 1,-., ll, '-. mat g ta l pir)Ill t,% ii ll ( ',w 'Ii iffer 

iawi giilaI I (.i .llt;:yI : orl ..,aFg1, '1sh(.i pili l .ii t ,ta , rati iI i t ll of labor 

(diuygu1uI. d ulilernploy ii)itoy oc;aill. ill t rilittlla crop,, bailtiot ll caIn!l 

http:disguis.ed
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Table 5
 

MARGINAL VALUE PRODUCTS (Q) IN AGRICULTURE FROM 
PRODUCTION FUNCTIONS a 

COBB-DOUGLAS 
(Standard errors In p)arentheses) 

Villages
 

Aggregate 


Corn Season 1 


Season 2 


Feed Corn 


Beans 


Chile 


Tomatoes 


More Modern Comunity 

Aggregate 


Corn 


Beans 


Tomatoes 

Labor 

.547 b 


(.045) 


.359b 


(.041) 


.135 b 

(.0,5) 

.248b 


(.102) 


.220b 


(.078) 


b
1.47
 
(.347) 

.762 b 


(.254) 


673 

(.170) 


.185 

(.140) 


.442) 

(.198) 
1.37b) 

(.514) 


bb 


Variable 

Inputs 


6.40 b 


(.589) 


8.25 b 


(1.00) 


1.07b 


(.691) 


29.0 b 


(1].3) 

)
2.84 1I


(.530) 


2.14 

(1.66) 

.547 

(.355) 


2.14 

(.653) 


1.b66b 


(.745) 


.611 

(.672) 
2.77 b 

(1.13) 


Land 

.391 

(.101) 


.592!)  


(.071) 


)
.152 I


(.040) 


.815 

(.373) 


.146 


(.136) 


-.547 

(2.92) 

2.34b 


(1.21) 


b 
.561 


(.188) 

.766 


(.193) 


.412 

(.216) 


.087 1 

(1.43) 


Animals & 
Durables 

.172
 
(.258)
 

.219
 
(.165)
 

-.020
 
(.104)
 

-.529
 
(.357)
 
.6 32b
 

(.226)
 

-1.76
 
(2.60) 

1.05
 
(.619)
 

b 
.508
 

(.218)
 
.315 b
 

(.152)
 

.364) 
(.194)
 

.267 

(.244)
 

an;IIIMargi-vil valtiu prodIct ; are (:;t limit ed ;0 it It iri't| c 
wnltted.

input value . 1.iteracy arid expelil cc VIZr'ah I hv, It.en 

All marginal valute protlutit ;ire vxh.t. ,i In qiit .i ., 
1 t-vailue. si In cant it 97 percent ct)n idIeii, 14-v, I. 
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crops. Labor's marginal products are higher in the more modern
 

community than in the villages, as expected, althc.,gh insignificantly
 

SO.
 

Purchased inputs in most cases appear significantly underutilized, 

in both cash and traditional crops, in the villages and the more modern 

community. But marginal value product is three times greater in the 

villages than the more modern community, suggesting that 

underutilization is more of a problem in the villages. Underutilization 

is more of a problem in traditicnal crops than cash crops. A safety

first risk attitude would expla in these findings, assuming vil lagers aid 

subsistence farmers are 1 iving cloIser to the marg in 0t existence than 

people in the more mode 'n community and cash crop farmers, and are less 

able to affu A risking the investment in purchiasiaed inputs.. Thus, in 

general, purchased inputs appear more efficiently used the more closely 

is production tied to the modern cash economy, i.e., the more modern 

community vis-a-vis the villages and cash crops vis-a-vis traditional 

crops.
 

Land use for corn and feed corn appears insignificantly different
 

from efficient levels in both the villages and the more modern
 

community. Land appears underuti ized for )eans in both places, which 

may be attributed to the practice of interplant ng. When beans are 

interplanted with corn they use more land per bean plant than when they 

are planted on their own, iand interplanting is common.10 ] Land 

[101 In crop production functions , we coult land, labor anid 
variable i npult.s sepeIra tely for each crop even though some iniputs may be 

doing double duty ( soe Appendix). In the aggregate production 

functioni, we counted inch input.s only once. Data are available on 

interplanting on each iland par(el, and the practice can he examined in 
more detail in subseq ui.nt research. 

O
 

http:common.10
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marginal productivities in cash crops appeared insignificantly different
 

from efficient levels, but also insignificantly different from zero.
 

The estimated marginal value product of the stock of animals and
 

durables is, in many cases, insignificant.[ll] The insignificance can
 

be attributed in part to the inadequacy of this variable as a proxy for
 

the services of the animals and durables, and in part to the scarcity of
 

work animals and agricultural durables among farmers, especially in the
 

rural villages.
 

In an initial attempt to investigate the value of education in
 

agricultural production, the productivity of the father's literacy and
 

experience were tested with dummy variables, but no estimates of
 

marginal products could be derived. 112]
 

[11] Inclusion or exclusion of the asset variable has a negligible
 

effect on tle other coefficients. The principal effect of deleting
 

assets was to raise slightly the overall F statistic and the estimated
 

returns to scale. The asset variable was left in the equations because
 

it appears significant at the aggregate level in the more modern
 

community.
 
112] In the aggregate production functions , only in the four 

villages did being fully literate have a pos itive effect on output at 

the 95 percent confidence level (one tailed test). In the crop
 

production functions, literacy was an insignificant determinant of
 

output in all but a few cases (see Tables 3 and 4). No consistent
 

pattern emerged.
 
Experience (age minus five years) appears to have a s.ignificant 

negative effect on output in the aggregate )roduction function for the
 

illages. Perhaps older farmers are less likely to adopt new production
 

methods or perhaps these farmers are less vigorous. Under the first 

explanation, the overall level of productivity can be expected to rise
 

as the younger generation of adopters replaces the older generation of
 

nonadopters. Further research in this area would likely he fruitful, 

Years of schooling was examined as a test variable, but the average 

educational level in the villages was very low and literacy Ievel.s gave 

a more even dispersion in the sample. In the villages , 62 percent of
 

the male heads of hoiseholds (principal farmnes) had zero years of 

schooling and the average s chooling level was only 1.1 years. Literacy 

was more evenly distributed with 47 percent tested as being unable to
 

read and write, 15 percent being able to r ead and wxrite with difficl ty 

and 39 percent being fully able to read and wril.p.. Average schooling 

and literacy levels were substantially higher in the more modern 

community, but most peasant farming occurs in the vil lages. 
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Marginal Productivities of Labor by Age and Sex
 

The sample population was partitioned into various age and sex
 

groups with approximately equal number of observations in each group.
 

To estimate marginal products for each age-sex group of family labor
 

within the context of the agricultural production functions, the
 

following equation was estimated simultaneously with Equation (1):
 

5
 
(2) H = wh 

where hi is the number of days worked by persons of age-sex group i and
 

the wi are relative marginal productivities normalized around adult
 

males, for whom w 1 1 .0. This non-linear model was chosen, instead of 

model with the work of each age-sex group included as aa linear 

separate Cobb-Douglas input because work by different persons is thought 

to be strictly substitutable within the labor input variable, after 

Other structural forms ('ould be tested in any subsequent
 
and otlher human capitalinvestigation of literacy, ,;chooling, experience 

attributes using thes data. In the above analysis , these variables 

were incorporated mu It i pi i(at i we ly under the ,'visrnpt ion they improved 

the farmer's overall effitioelcy in aI locating and cornb inii),all 

resources, rather than hi!, efficiency in ir,in g any particular r,:,oUrce, 

When data collection wa', origi ially ,oirce i ved , it was intended that one 

branch of analysis would focu; oil the productrivity of vario1 types of 

hunan c, )ital in agriculture. A oimnber of phy5iologic( l Iind 

psycholo gical variabl e:; ( . , ht-ight, weight, intolligeirce score) 

describing various family mcvnbers are available for test. ing. 
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allowing for differences in relative productivities. Further, the
 

linear Cobb-Douglas model collapses when any age-sex group shows zero
 

days worked, a situation that occurs frequently.
 

The w i were estimated simultaneously with a and b to b4 of 

Equation (1) using non-linear least squares regression and the results
 

are shown in Table 6 as "least squares estimates." Unfortunately, the
 

estimates are unreasonable.(13] 

For comparison, Table 6 also shows two sets of estimates of labor 

marginal products derived from agricultural wage data. The first,
 

labeled "Cuatemala," is derived from the local agricultural labor market 

in these communities as est.mated in my previous paper; the second is 

based on Mueller's consensus estimates based on a survey of previous 

research in peasant societies.[14|
 

[13] Estimation was by means of a quadratic hill climbing 

algorithm. See S. M. Goldfeld and R. E. Qua'idt, Nonlinear Methods in 

Econometrics, North Holland, 1972, p. 59. Given additional resources, 

it would be possible to test alternative production models, ways of 

incorporating relative labor marginal products and groupings of persons 
by age-sex categories. 

1141 Eva Mueller, "The Economic Value of Children in Peasant 
Agriculture," in Ronald Ridker (ed.), op. cit. Mueller refers to the 
''normal" relationship found in many rural wage s tudies as fir back as 

before the Second World War that women ' s daily wage.; are about two
thirds those of men, children's about one-half (Mueller, p. 116). She 

ther incorporates more recent evidence and concludes th. following 

profile of productivity relative to adult men: 
Age Hales Females 

0 - 9 .... 

10 - 14 .60 .60 
15 - 19 1.00 .75 
20 - 54 1.00 .75 

55 - 64 .75 .56 

65 & over .50 .38 

Estimates for the age-sex groups used in the present paper were 
interpolated from Mueller's etimates.
 



-21-

Table 6 

RELATIVE LABOR MARGINAL PRODUCTS 
(Standard errors in parentheses) 

Least Squares 
Estimates Wage Estimates 

Mo de rn 
Age and Sex Category Villages Community Guatemala Mueller 

Males & Females .64 .36 .62 .52 

< 12 years old (.027) (.10) (.15) 

Males & Females 7.47 .00 .81 .76 

13 - 15 years old (.11) (.77) (.26) 

Males .85 .00 1.03 1.00 

16 - 9 years old (.19) (.22) (.10) 

Females .00 1.61 .88 .75 

> 16 years old (.40) (.34) (2.2) 

Males 1.00 1.00 1.00 1.00
 
> 20 years old
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Comparing the Guatomala wage estimates with Mueller's, women and
 

children appear more productive relative to adult men with the Guatemala 

estimates. I tested and compared all the alternative estimates of 

marginal productivities iN Table 6 within the context of the 

agricultural production functions using Equations (1) and (2). The 

estimates based on Guatemalan wages consistently (in all aggregate and
 

crop equations except one) yielded higher F statistics and lower
 

residual sums of square% than Mueller's estimates, although, of course,
 

neither fit was as good as that with the least squares estimates. 

conclude that women and children in agriculture are probably more
 

productive relative to adult men in the Guatemalan sample than Hueller
 

finds in her survey.[15]
 

If these results are correct, children contribute relatively more
 

to family income than previou;ly estimated, increas ing the benefit

to-cost ratio of children relative to previous calculations. At the
 

same time, the productivity of womeu in agriculture, an activity 

generally more complementary to chi ldrearinlg than is market work, 

appears higher than previou.s ly e stimated . This also increases the 

benefit/cost ratio of having children. In sum, the inceintive to have 

large fami lies in peasant agricultural :soc etieps appears higher in the 

1151 An attempt was made to derive estimates of relaltive labor 

marginal productivities from data on days worked in each of several 

specific agricultural production activiti,: pr.paring the soil, 

weeding, bending over corn stalks, and harvesting. Each activity was 

examined ais a separate )rodluction process, and relat iw, marginial labor 

products were estimated in each case, with sparate e,, imntes for each 

crop. On average, tihe Petimates for thre various age-sex group', were 

more uniform than Mueller's although they di!ffred widely from activity 

to activity an1d crop to crop. Tie "malyS is was n)l Iprs,,d far Pnrciigh 

to identify statistically significant differences between [,st imates for 

heavy versus light labor tasks, as originally hoped, 
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present case than would have been calculated using previous estimates.
 

Economic development away from agriculture reduces what row appears to
 

be a stronger inducement to large family size than previously estimated.
 

The optimistic implication is that development away from agriculture has
 

a stronger effect in reducing the incentive to populaticn growth than
 

previously believed.
 

IV. CONCLUSION 

This paper reaches some provocative conclusions, while 

corroborating the fundamental hypothesis, supported in my previous 

paper, that economic development creates incentives to reduce population 

growth. 

An important distinction is drawn between trteditional and cash 

crops. According to proliminary analys is of the data, wh ile corn, beans 

and feed corn, the traditional subi!',telnce crops, employ predominantly 

the heavy labor of adult men, tomaito's ajnd .il':,, hth pr i ic ipa! cash 

crops, use relatively more of the li .git laibor cOltit'V ltied by wv(rnli and 

children, usually for weeding ,iad harvs.ting. Also, with cash crops, 

women and chi(lr en can work side by side such that a rMother, .job 

participation camplemvnt. childrearing. Tims, chhildren arp 'sp.ctally 

valuable in a soc ipty growing casI, c rops, and cash crop agriculture is an 

inducement to large family size. 

Insofar as ecouiomic (eve lopment shifts product ion from t rditonal 

to cash cr ops , incntives", ar ise that exaerbito population growth, 

contrary to the initiarl hypolthi:.,is. It ap w rt, t hat tdi 'it effect of 

de''elowleuit on gi a comp lex rl Ltaut '' olpopulati tlh mayib).e of Vail 14|.1 

incentive%, SoMe act inig 1 ir(olot ' amid Samei'lto ret ard pojpuIlIaLtion growtl. 

lincause, in the present case, the aor toshift airicul tulral 
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non-agricultural work involves far more people than the shift from
 

traditional to cash crops, the net incentive is for economic development
 

to reduce population growth.
 

Another difference between traditional and cash crops appears in 

the efficiency with which farmers use production inputs. The marginal 

product ot family labor is significaatly below market usages in 

traditional but not in cash crops. Acknowledging that the analysis does 

not account for risk, this result points to what appiaitrs to be disguised 

unemployment in traditional, but not in cash-crop, agriculture. 

Purchased inputs appear underitl ii in vvery in' stince, but. mree 

so in traditional than cash crops aiii| llndre.( ini the villages thiani the 

modern commu "' . Risk Coild iCCotnit for this', result, )r it might be 

attributable to a general teiidi cy for pva.ants to implicitly ValUe 

purchased input:; closer to their market pmice. the closer is production 

integrated with the cash economy, i."., production is more efficient in 

cash than traditional crops and in the more modern community than in the 

villages.
 

This pcptr also suggests that both children and women may be more 

productive in family agriculture relative to adult men than prviously 

estimated by other researchers. Cons 4,qiti utly, tie P'comonic vallue of 

children appears highter. UPt4 optini:stic( concluiot is that development 

away from agriculture reduces the incentive to large family %,iz.by a 

greater margin thtan prev ious ly be l eVed, and th i.s acts to retdar 

population growth.
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APPENDIX: AN EXPLANATION OF THE VARIABLES
 

In gathering this data set, care was taken to collect data useful 

in making adjustments for tile quality of land and labor inputs. Farmers 

were asked tie dimensions of each of their land parcelIs s eparately. 

Interviewers asked whether each land parcel was flat valley land (where 

topsoil is most abundant and irrigation is often availd)le), sloped 

mountain land (also irrigable, but generally with les- topnoil), or high 

mountain land (usually less productive, more inacces,;sible and not 

irrigable). Also a;ked was what irrigation facilities were available on 

each land parcel (none , access to a government irrigation project, river 

water, a private well). Land parce ls were divided into three classes: 

irrigable land (a. ,ost 1lway:. flat lowlands ), high mountain land; 

(always without irrigation) and everything else (non-irrigable lowlands 

and low mountain.slope.,). Three specially sele cted iformant'.s in each 

community, !,surveye-d to obt .in certain data relevaltt to the entire 

community, uually pricv datit, were a!,kd to ,stiinate typical rental 

values for ,arch of the three tyles of Iarid illtheir communiLty. 1161 The 

informants ' re!,pons e s, were- ave'aged to obta in v!-st imat,es, of relative 

productiviti:es for the three qualiies of land. The land input lil the 

product ion funct. ions is expr4.,;4d in term: of it, annna I rental value. 

Within a giveii land parcel, the area planted to each crop was known 

separately. Some-tiinnes corn and bans we-re int ,rplanteu., ill which case 

the fiull land area planted to both cro . wa, counted in each crop 

productioln fu .ict.ion!,eparately, m,ince tie two c. ',are,I lose ly 

10 1 N"e rly hl If t ll , ,I*', ill e'rld,MniTn1 ( it y wo v rentid, s.o th., 

rental ma k t w,., well '.t all, i lied ind l.m. ,tourr t I. ourr mos t 

accurstt, way of wet irnt II lg n it iye -.o il product ivit i w-. kental data as 

reported by far ,.rIliv,, not 'et been .nal yzed 
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complementary. In the aggregate production functions, however, the land
 

with corn and beans was only counted once.area interplanted 

Each person's work was recorded separately for each season, parcel 

and children was translated into anand crop. The work by women 

equivalent number of "adult man-day:s," using relative wages in local 

work, by age and sex, as estimates of relativeagricultural 

productivities. Work that was performed jointly for two crops (such as 

preparation of the soil for interplanted corn and beans) was only 

counted once when est imat ing the aggregate product ion funct ions , but was 

counted for each crop in es timating the crop production functions.fully 


All purchased seed, fertilizers, insecticide s, herbicide's, and
 

production variable
fungicides are included in variable input:s. This 

also includes unpurchas ed seed held over from a previous crop, in which 

case the seed wa:; valued at local prices. Variable input:s are measured 

and any difl -xences in quality among input; are as!.umedin value term:; 


to be reflected in price.
 

Work anima Is (oxen, bulls, cows, hors.es , burros, mules) and
 

agriculLurnl durables (wood plows, metal plow:;, sprayers, water pumps, 

were valued at the market prices for thesecarts, storage drum;, sitlos) 


assets. Agricultural durables were valued diffCerently, according to
 

whether they were reported as being in good or "bad" condit ion. The 

:tock of animals alnud durables was used as avalue of the farmer's total 


proxy for the :;ervices of these a:;:;set s in the r elevant p)roduction
 

production functions.function, for both aggregate and crop 

Crop production is me as ured in phys icai I rm:, for the crop 

In value terms for the aggregate productionproduction functions and 


functions.
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ABSTRACT
 

The conditional logit framework in used to deucribe how the
 

mutually exclusive and exhaustive probabilities of locational choice,
 

including not migrating, depend on a set of conditioning variables.
 

Aggregate data from the Venezuelan 1961 Census are used to estimate this
 

model for sales within four educational strata. The logit model
 

eatirced by conveutional linear procedures fits the 400 cell contin

gency table better than does the double log-probability function
 

associated vith the "gravity" model. Interregional wage differences
 

are relatively larger among leas educated, who are also the groups
 

that migrate least frequently. More educated men appear more responsive
 

to destination wages and leas deterred by distance. Though these
 

differences in migratory behavior by educational class may account
 

for interregional wage variation, other hypotheses also need to be
 

investigated for this corzon pattern. Rapid regional population growth
 

also influencea migration, by deterring entry. Only men with a
 

secondary or higher education notably avoided destinations where
 

unemployment was high. Thus, the Itarric-Todaro model of migration
 

and development which assumes urban unemployment governs migration
 

is not consistent with the behavior of the majority of the labor
 

force in Venezuela which has relatively little schooling.
 



1. INTRODUCTION
 

Huch empirical research on migration and Its determinants involves
 

estimating double logarithmic equatlons of approximately the following
 

form
 

(1) lIn a - B0 + 0 1 n Ni + 02 + 0 3 I Dkj In Xk=3, i 

2n-3
 

+ I aLL, X +e (i,J - ,...,z ; i J) 
ln+1 

vhere n is the gross rate of migration from region i to region j per
 

person. ip at risk of msigration in region I during a specified tiLe
 

in the distance from region
period, N1 is the number of persons in region J, Dij 


Ito region J, X1 and X refor to conditioning charAfteristica of region I and J,
 

and e i i a disturbAnce representing errors in meanureuent, functional
 

form, and nunerous, hopefully minor, oMittLI. .. AILors.
 

Since Cary 1858-59) first reasoned that human wobility behaved 

according to "lawn" of social interaction, many bodies of data have been 

fit, with some succea, to forma of the "gravity model" of migration: 

(2) H11 
= Nimij l 2 z (Xl ... X ,...,X 

DIj -3 

(I.J - 1,.....z;i 0 1) 

in which it is assumed that gross flows of migrants from one location to 

another are directly proportional to the population at origin and 

destination, and inversely proportional to the distance betwren regions, 

and ponnibl, conditional on a function Z of other attr'butea or forces, 

represented by the 'a.
 

See, for example,. Beal, at. &l., 1967; Greenwood, 1969 a,b, 1971 atb; 
Levy and Wadycki, 1972 a,b,T 7-ab. 
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To estimate a relationship determining migration, gross migrant
 

flows are usually normalized. Statistical criteria for the choice of a
 

dependent variable include that the residual stochastic disturbance in
 

the resulting relationship is independent of explanatory variables to
 

avoid bias, and of known or constant variance to increase efficiency.
 

Dividing ecuation (2) by origin population, Ni, and taking logarithms of
 

this gross wigration rate :-quation could explain the origins for estimation
 

equation (1). Rarely are etatistical or economic reasons for this or
 

other normalizations of gross rigration offered in the literature.
 

It is often assumed that individual behavior is independent of what
 

others do, at least in the sho.:t run, and heace if a stable stochastic
 
process describes the determinants of indl';idual migration probabilities, 
the paririeters to this process might be estfmated from migration frequen
cies within pon!,iation aggregates, If individual migration probabilities 
are randomly ;..d normally distributed, the gross migration rate, m , 
for aggregates is an unbiased estimato'. ior the underlying individiAl 
probability, P. Even in this case, the variance in estimates of m
 
will tend to bWJinversely proportional to N . Generalized least squiles
 

esti'vtes are thcn more efficient through the application of appropriate
 
popi.lation weighLs. If logarthic equration (1) !f e stimated, weights 

the logit modelmuit be v-dified accordingly. For appropriate ucights with 


see Cox (1970, p. 106).
 

** The lack of normalization is more difficult to understand.
 

Sahota's (1968).study of Brazilian migration relies largely on
 

double log regressions, but considers na his dependent variable gross
 

lifetime migration flows among the Bra!ailian states as recorded in the
 

1050 Census. Though he interpretes h.s finding5s in terms of individual
 
responsiveness of migration to a host of variables, it is not clear how
 

he can relate his estimates to the micro economic behavioral model he 
pos!its. Sahota's specification also contradicts the classica'l assumption
 

of homoscedantic disturbances in the regression equation, and sine the 
origin populotion size ?,:ndu to be correlated with other determinants of 
migration, biao as well as loss of efficiency occurs (Schultz, 199) If 

iot vierr nut for Sahota's specification, some parallels might be sought 
between his study of Braizilian migration circa 1950 and this investigation 
of Venezuelan migration as of 1961. Greenwood (1969b) also analyzes
 
gross flows in Egypt, without comment or justification.
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The double logarithmic probability function (1), in addition to its
 

19th century physics, also neglects information
dubious inspiration from 

embodied in the frequency of nonsigration, namely 	 the ailts, and admits 

Clearly, there are
predictions of "probabilities" in excess of one. 

statistical reasons for considering other approaches to migration 
as a 

multipl choice process; oue such approach is explored in this paper:
 

the conditional logit. 

Given an improved statistical model of migration, it should be 

economic that underlie much thinking aboutpossible to test hypotheses 

A widely accepted class of models of Uigration,
the development process. 


has distinct but untestedlabor factor market distortions, and development 

Implications with respect to the responsiveness of migration to wcge 
and
 

tested below, given data limitations. Disaggreemployment rates. Those are 

gatinG migration by educational attainment and sex is helpful in reducing
 

simple but uncommon procedurethe htercgleity of the labor force. This 

clarifies the functioning of interregional labor markets, and provides 
an
 

empirical basis for evaluating regional dualism in a low income country.
 

The plan of this paper is ai follws. The characteristics of logit 

framework are discussed in section III, and adapted to test several economic 

hypotheses pertaining to migration. Some tabulations of migration data 

d in section IV, and then these aggregate datafor Venezuela are preeen 


are used to estimate and coupare the explanatory power of the logit and 

Before considering the statisconventional gravity model of migration. 


tical model, section II reviews some salient issues in migration research add
 

their policy content.
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II. 	 Economic Issues in the Study of Higration
 

Migration as a Supply Response of Labor
 

Migration has been variously analyzed as a long-term human capital
 

investment (Sjaastad, 1962), as a selective response of more energetic
 

and adaptable individuals to the changing distribution of economic
 

activity (Kuznets, 1964), and as the summation of presumably asymmetric
 

"push and pull" factors associated with the individual and his environ

ment (Lee, 1966). All of these approaches posit an individual moving
 

to where his future appears most attractive, or iore formally, to
 

where he maximizes the present (discounted) value of future streams
 

of benefits minus costs (opportunity, direct and psychic), subject to
 

his limited knowledge of the world and his preferences. Ihis general,
 

and somewhat tautological, characterization of migration nonetheless
 

neglects the dynamic and simultaneous aspects of this process that are
 

not treated here.
 

Only the individual's labor supply response is considered; condi

tions in all locations are taken as given in interpreting the individ

ual's selection of an "optimal" move. But as aggregate regional supplies
 

of labor respond over time to differences in economic and social condi

tions, migration alters these conditions. To disentangle the dynamics
 

of migration some have examined initial period labor market
 

conaitiono as determining subsequent migration. But a puzzle
 

of modern econcAic growth, at least in the early stages of
 

development, is the persistence over relatively long periods of migra-"
 

tory patterns and presumably also the conditions that elicited these
 



patterns. Rankings of regions by economic conditions are, therefore,
 

very similar from decade to decade, and little added insight into
 

causality is obtained by time-ordering aggregate explanatory and devendent
 

variables. Clearly, a dynamic general equilibrium model of the develop

ment process is called for to make sense of the determinants and conse

quences of a time series on migration, in particular, and factor
 

mobility, in general. But models of factor mobility have not yet
 

reached a stage where they are particularly helpful in interpreting
 

data on migration, either at an aggregate or individual level. There

fore, the static, partial equilibrium approach is adopted here, that
 

unfortunately neglects the spacially distinct determinants of the 

derived demard for labor and the interactions over time among
 

interregioral demands and supplies of labor. In this regard, the
 

current framework has the limitations of much of the human capital 

literature that treats individual behavior as a r-sponse to predeter

mined wage differentials, relative prices, and nonearned income.
 

The persistence of regional factor price differentials might be
 
explained by exogenous shifts in regional demands for labor that are 
persistent through time, or by some unorthodox mechanism by which immi
grants enhance factor productivity maintuining differential opportuni
ties for labor rather than cloning them. This latter explanation would 
be consistent with Kuznets' conjecture that migrants may raise the 
average product of labor, because of their selectivity and adaptability 
(1964, xxxi+.)
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Market Returns to Migration
 

Since migration requires resources and time to realize a new set
 

of employment and consumption opportunities, it can be treated as an
 

investment opportunity. For ranking and choosing among investments, it
 

Is appealing to summarize the associated costs and benefits over time as
 

an internal rate of return or present (discounted) value. Well-known 

problems of thus ranking physical capital investments are at least as
 

severe when these summary measures are turned to human capital invest

ments, particularly migration. Whatever summary measure of gain or
 

return is associated with migration, it will unavoidably be a very
 

partial measure of the expected psychic, pecunfary and opportunity
 

costs and benefits, appropriately adjusted for risk.
 

The gestation period of a hum-n capital investment can be a
 
crucial fe°.ture in its attractiveaesa, and yet plays no distinct role
 
in the above summary measures. The importance of time phasing of
 
inputs and outputs can be attributed to imperfections in the human
 
capital marct that largely necessitate self financing, and the inabili
ty of investors to diversify conmitments to reduce risk, since only
 
one choice of migration destination can be pursued at a time. These
 
features of migration help to explain the prevalence of "stepwise"
 
patterns of migration noted since the Industrial Revolution (Raven

stein, 1885), widespread networks of relatives and extended family
 
that facilitate and mobilize capital for migration in some societies,
 
cand the relative infrequency of return migration where substantial
 
costs of relocation and job search are incurred initially by migrants.
 

Risk is a dominant element in the migration decision, for which
 
measures are imperfect and possibly misleading. There is not only the
 
risk of pecuniary failure, that would weaken the incentive to any
 
investor,there is also the uncertainty of how fundamental changes in
 
the migrant's mode of life and opportunities will change his values and
 
family attachments. Both risks might rentrict a youthful migrant's
 
access to family savings, though I suspect the altruistic obligations
 
that characterize the family assure that the extended family is the
 
primary source of monetized investment funds used in migration. Changes
 
in lifestyle might reasonably be disquieting to the migrant's elders, but
 
the ability to bequeath these locational "benefits" to heirs makes
 
migration unusual as a clear source of intergenerational externalities.
 

k\
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Relative or Absolute Differences in Earnings
 

Economic logic does not indicate whether migration is likely 

to respond to the difference or to the ratio of earnings. It is simple
 

to show, however, that this sp,!cificrtion choice could depend on whether
 

direct costs or opportunity costs of time are the prin.-ry deterrent to
 

migration (DaVanzo, 1972). Neglecting consumption benefits from migra

tion, the present value of migrating from region i to j can be expressed: 

V -E (Wjt-Wit)(l+r)t -C -P -TW 

where Wjt and Wit are the earnings opportunities available to the
 

potential migrant in period t in region j and i, respectively, n is
 

the retirement age minus the migrant's current age, r is a constant
 

discount rate, and Cii, PIj and Tij are the direct, psychic, and time
 

costs, respectively, of migrating from i to J, all of which are assumed 

to be incurred in the initial period. Time costs are valued, in this
 

example, at the initial period origin wage.
 

For simplicity assume that regional wages do not vary over time
 
* 

and working ages, t-l,...n; the internal rate of return, r , is then the 

discount rate that equalizes the present value of current costs and 

Vunuity benefits. 

Cij + PiJ + TijWi (Wj-Wi)(r (l-r) ) (2) 

If we abstract from the finiteness of the working life, and let n
 

approach -, then
 

r - (Wj-Wi)/(Cij+Pij+TijWi). (3) 
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Assume first that migration costs are only opportunity costs of fore

= gone earnings during the period of relocation and job search, C -j Pij , 

r - (1/Tij) ((WU /Wi) -1), (4) 

and the migration function might have as its arguments the ratio of
 

wages minus one, and the reciprocal of the time units foregone by
 

migration.
 

Alternatively, if direct and psychic costs are the only costs of
 

migration, and they were unrelated to origin or destination wages,
 

ie., Turn0 , then the diffe:t, t:n in wages might be an ,:rgument in
 

the migration decision function with the reciprocal of the direct costs: 

r (1/(Cij+P j )) (W -W ) (5) 

Regardless, the internal rate of return is expressed as a product
 

of the arguments representing the coat and benefit components; actual
 

specifications of these terms would, of cnurse, depend on the nature
 

of availab! data, but the multiplicr.cive form indicates the logarith

mic specification of the Z's would have some basis in theory, and my
 

inclination is to view the time costs of migration and job search
 

as the dominant constraint on migration.
 

Migration costs are usually approximated by the distance
 

from i to J, which leaves much to be desired. And though direct costs,
 

Cij and PiJ, may be a well behaved monotonic function of distance,
 

the link to opportunity costs, TijWil, is unclear. To approximate 

regional differences in Tij one needs added information on job turn

over and an explicit model of how jobs are allocated.
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Private Internal Rates of Return to Higration
 

In contrast with the literature estimating earnings functions
 

(Mincer, 1974), estimates of the parameters of migration functions
 

do not translate, even approximately, into the tnternal rate
 

of return to nigration. But at a nore 0-,ficriptive level I propose
 

that the relative standard deviation (of the logarithms) of wages
 

across regions be considered as an indication of the average magni

tude of gains available to migrants in terms of time costs. Table I
 

presents comparative statistics on male wages and migration across
 

regions of Venezuela. As in many other settings, migration is
 

observed to increase with educational attainment. In contrast with
 

the tendency for interpersonal relative variation in wages to
 

increase with educational attainment, the interregional relative
 

(logarthmic) variation in wages generally diminishes with educational
 

attainment, as otcen in Venezuela. Hales with some primary schooling 

in Venezuela report in 1961 an interregional relative variation in 

wages of .22. With a log normal distribution of regional wages, a
 

representative potential migrant residing in a state with the gecuetric
 

mean level of wages would find about 16 percent of the alternative regions
 

(i.e., greater than one standard deviation above the mean) offering him
 

a wage at least 22 percent greater than that which he currently
 

receives. For males with some secondary schooling, a similar fraction
 

Many additional productive attributes of a labor force might differ
 

across regions and explain interregional earnings differentials. Figures
 

for women in Ve ?-uela (Schultz,1976) and for men in the U.S. (DaVanzo,
 

1972; Schwartz, 1972) evidence the same pattern.
 

Figures for women in Venezuala (Schultz, 1976) and for men in U.S.
 

(DaVanzo ,1972) evidence the same pattern.
 

For the U.S. see Mincer (1974) and Schultz (1971). Evidence from
S** 


other countries is widely scattered with some exceptions being found with

in narrow advanced specialities, for example, in Netherlands. But
 

across general educational classes with no less than five years working
 

experience, the tendency for relative variance to increase with education
 

seem comon. 
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Table 1.
 

and Lifetime
Levels and V-rition in Male Wage 
Kigratiou Rstos in Venezuela In 1961 among 

Coteruinous States 

Logarithmic
Arithmetic 

Heans Standard o Means Sandard
bionthly Avernee 
 Deviation
"Viation,
-lage Rates 


5.84 .345368 	 145No bcnooling 

6.30 .220
118
558
Some Primary 


..120
7.39
201
1629
•,3n 	Secoiadary 
530 8.71 .0966119
Some IlLgher 

Lifetimo Averale 
Migration Rates 

1.03 2.26 -1. 43 	 1.74 
NO Schooling 

-. 808 1.563.39
1.61
Some Primary 

=.083 1.48
 

some Secondary 	 3.03 6.57 


4.04 8.62 .140 1.57 
some Iligher 

1onmirration R.res 
.0824.38
6.63
BO.4
No Schooling 

somc Primary 19,7 8.51 4.24 .121 

42.4 1.2.3 	 3.71 .276 
sotme Secondary 


2. 97 .590,s.4Somo ligher 	 23.7 

Source: Schultz, 1976 table 4. 



of alternative regions would present him with at least a 12 percent gain, 

and for thots with some higher education, a comparably comon gain would
 

If the time costs needed to obtain these
be leas than 10 percent. 


destination average earnings strcams were equivaleit to one year, these
 

rates of return.percentage gains would also approximate internal market 

One might expect that regions with very different wages would also 

tend to be separated by greater distances, or have other countervailing
 
Another approach tofacvi: responsiblQ for co=a portion of the wage gap. 

astiLzting internal rates of return from wage relatives might be to seek 

to elain this relative variation, and regard the standard deviation of 

the r,sidual in such a model as a measure of unexplained regional variation 
a wagetkat might warrant interregional migration. The residual in such 

as an argument in a migra i-on decision function.model might then be entered 
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Figure I plots by education these observations on Venezuelan male
 

migration rates, mj, against my proxy for the level of returns to
 

migration, 0 (ln wj), namely, the standard deviation in the logarithu of wages
 

across regions. It is not now possible :o interpret this direct relation

ship as evidence of a structural relation that an individual or group 

would confront, because of the difficulty of identifying the under

lying supply and demand schedules. Migration is analogous to schooling 

in this respect, where it has been noted that marginal returns decline in a 

cross section with increased levels of education (Becker, 1975, Rosen, 1975).Thi
 

observed locus, however, involves both individual and group differences
 

in the supplies of funds for investment in schooling or migration,
 

and differences in schooling or migration opportunities (or the demands)
 

for individual and group skills. It seems probable that both the supply
 

of resources and efficiency of and opportunity for migration differ
 

across educational classes, and thus both structural factors have a hand
 

in the reduced form empirical relationship plotted in Figure 1.
 

Migration research has not yet distinguished between these alternative
 

for policy are quite different.
 hypotheses, though their implications 


Consider the e-treme of perfect migration capital markets where
 
persons all have access to the same supply schedule of Investable funds.
 
Then, the pattern in Figure 1 could be explained by a tendency for the
 

better educated to be more productive in migration (in schooling) in ways
 
not accounted for by my proxy for the returns to migration. For example,
 

lower opportunity costs might be incurred by the better educated if they
 
lose less time in movement and job search, or if neglected nonpecuniary
 
or cultural gains from migration are relatively more important to better
 
educated. No policy rationale would exist, therefore, to narrow the
 
difference in measured returns to migration across education classes.
 
At the other extreme, consider the possibility that the opportunities 
for migration, or the demand schedule, is identical for all educational 
groups, and variation in the supply of resources to invest in migration 
by education group determined the locus of observations in FiRkire 1. In 
thin instance, differences across educational groups could be viewed as 
tracing out a common igration inventrent schedule, in which the increased 
frequency of migration by the better educated drives down their margin
al returns to further migration. According.to these assumptions, society 

might wish to help the less educated avail themselves of high return 

migration opportunities and thereby reduce interregional and interpersonal 
Income inequality. 
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1i+bor Markets and the Tradeoff between Employment and Wage Rates
 

costly misalloca-
Distortions in factor prices contribute to 


tion of resources in many countries; there ii no reason to think that
 
*
 

Venezuela is an exception. The moat frequently stressed factor market
 

distortion ii the underpricing of foreign exchange and capital imports
 

that deters a country from exploiting its real itcernational compara

tive advantage. Conversely, dual labor markets are thought to have
 

counterproductive effects on both the efficient utilization of labor and
 

the equitable distribution of income among persona. Yet in thin latter
 

pase there in scant empirical evidence on ouch distortions, and in parti

cular few studies on how these distortions might affect internal migra

tion. This in all the more peculiar since models of development empha

size differences in the functioning of labor factor marketn and for this
 

reason prescribe notably different policies with respect to emplov

meat expansion and rural-urban development priorities (Todaro, 1969). Thus,
 

in specifying and interpreting eativaten of a model of internal migration,
 

an important policy objective in to appraiat labor market distortions
 

that might create a divergence between privately and socially optimal
 

levels and patterns of internal migration.
 

a 
For example, from 1960 to 1964 Venezuela maintained a 2'1 subsid

ized exchange rate for the importation of machinery and heavy capital
 

equipment, a period of recession and substantial unemploymint. Childers,
 
1974, p. 31.
 



The salience of urban unemployment led some to doubt that
 

migration was an adequate response to regional variation :n employment
 

opportunities. Todaro(1969) and Harris and Todaro(1970) interpret
 

urban unemployment as a market clearing "price" between sectors iti
 

a low income country in which urban wages are institutionally main

tained in excess of their =:rket equilibrium level. Rural-urban
 

migration occurs, in the liarria-Todaro ('1)model, until unemploy

ment reaches a level at which Appropriat,,1 discounted "expected"
 

lifetime earnings are equal in urban and rural sectors. The policy
 

significance of the liT formulation is that it admits to the ponuibil 

ity that added urban employ,_'nt could reduce social product; the 

opportuaity cost of attracting labor from agriculture rnilht exceed 

1A 
the social pro. - I of the nev utban Job, given the attendint increment 

to urban unemployment. Thin crucial result hinges on the reaponsive

ness of migration and the difference between labor's =.irFinal pro

duct in the two sectors. In contrtast, traditrional modeln of dualism 

and development assume that "unlimited nuppllet of labor" are forth

coning from agriculture at little or no opportunity cost, and 

consequently, expansion of urban employment In necessarily socially 

product lye. 

AOther xplanat lonn have been offered for urban-rural wage differencen. Some
 

strenn the fat:Ily ,'rgani.at in of production In pt-anant agriculture which tenda
 
to reward the Individtial on the bAinr of labor'; ,iver e product, ,.cn the
 

taa,_i - .,] (nocial) product i 1, (:;(,in 1975, ( ip. 6). P l,'r'; the
tent , ep:har.ize 

need ot rodein %irbanIi rrT to reduc* turno~vr and ncoura ,i, .fI rrm %pec ific jot) 

training (';ti~.~l 1Ct', 1972). Ilnally, .Y,pa (. l. :'-Id, to difIt renc,' In taitc! 

f[ir rural and urban Iv,.lIhIw!, a nd of cour.Io, dlff,,rice'1 ill the co!:t of livIli, 

** Te irai can h,, gvnernlized In a ntwi.ber ofl directiov,, for oxarm ple, to
 
the cain Oihe:c capital In aluo n',(b le betv,,n ti.ctorn. For a lucid p rotlittl
 

of the framrework and it i Impl cat ioun for policy arev Corden an! Flindl.ay (1975).
 

http:Flindl.ay
http:rgani.at


-16-

In the HT model, it is assumed that potential migrants behave an 

though they maximized their expected earnings, defined as the product of their
 

expected wage rate, and their perceived probability of finding employment,
 

expressed over time and discounted to present values. In determining who gets
 

the available urban jobs, 1IT assume that all job seekers have an equal chance,
 

and consequently, expected employment in each period is one minus the average
 

Stiglitz (1972) shows that the same expression holds
,,nemployment probability. 


for the expected urban wage in the absence of urban growth for either the
 

queuing model, in which individuale are hired in tbc order of urban arrival,
 

are hired
or the random selection-poisson model, in which individuals 


irrespected of their arrival times.
 

In empirically estimating a migration function in which explanatory
 

variables are expressed in logarithmic form, the expected earnings hypothesis
 

on the logarithm of the wage rate and employmentsuggests that the coefficients 


rate are identical. This ia) of course, a severe empirical test of the lIT
 

of the model or the adequacy of the data may be
formulation, but relevance 

questioned if the destination employment rate coefficient is not positively
 

and significantly associated with migration (Schultz, 1976).
 

* This formulation neglcts important infor-ition on the period of job turnover 

or the duration of unemployment. Suc-h data would permit miore satisfactory 

testing of alternative models of the labor market in which lobs are allocated 
over 	 time in a specific maniter. Clerirly, if employment were randomly allocated 

acl day regardless of arrival in the labor market, the expected income 
. 

ma:.Inization exercise would seem reasonable. If the real location of employmet, 

occurred at yarly interval.s, the risk of being unable to aclieve a nmooth 

consumption stream without large wealth holdings provides n rationale for risk 

av-rae behavior that might asign greater weight to the employment probability 

(and duration of unemployment) than to the expected wage rate when employed. 

In the Venezuelan Census there are, uafortunately, no tvbulations on duration 

of unemployment by the appropriate categories. For a new treatment of labor 

market turnover and unemployment as they might affect migration, tce Fields and
 

loek, 1975. 

/1; 
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Abymmetry of ?Cigin.and Ilestination Conditions.
 

Additional considerations suggest that the treatment of employment
 

conditions in origin and destination regions may be anymsetric. Just as
 

the potential migrant may anticipate that he would encounter more than the
 

average unemployment rate at destination, as a new arrival in the city, he may
 

equally well discount origin unemployment, given his established contacts and
 

family ties. Consequently, origin employment coefficients would tend to be
 

distinctly smaller than destination employment coefficients. This appears to
 

be implicit in the HT formulation where rural employment probabilities are
 

ignored or assumed equal to one.
 

As an illiquid investment in the productivity of the human agent,
 

migration is undoubtedly constrained by imperfection in capital markets. 

The income or wealth of the potential migrant or his family is likely to
 

augment his supply of investable funds, and contribute to lowering the return 

he requires to wigrate. This investable-funds effect may be captured by origin
 

wages which would offset, to some degree, th. origin wagc's restraining effect on
 

outmigration. Origin wage variables may be expected to receive, therefore, a
 

somewhat smaller (negative) coefficient in absolute value than will the 

wage (positive).destination 

Another common characterization of rigration involves the selectivity
 

with which migrants are drawn from their oilgin population. Lee (1966) concludes
 

that when the opportunities of the destination region fuel the migration process,
 

migrants &re positively selected, which could imply for our purposes that better
 

* Thin argument is elaborated by DaVazo (1972) and tested against US 
interdivisional gro.is migration flows. Greenwood (1971b, p. 259) found rural
 
origin income effects were even positive on Indian migration to cities. I would
 

expect to find in Venezuela that the capical market constraint would be most
 
frequently binding in the case of the migration of the least educated. Terefor% 
the ratio of destination to origin wage coefficients should be greatest for this 
group.
 



educated migrants should be relatively more responsive to destination variables.
 

Conversely, when deterioration in origin conditions stimulates outmigration, a
 

negative selectivity arises according to Lee, which suggests relatively greater
 

weight should be associated with origin conditions in the migration of less
 

educated groups. To my knowledge this interpretation of the selectivity hypothe

sis has not been directly documented; testing for the asymmetry of origin and
 

destination labor market effects by education level is a start, though it does
 

not do justice to the subtle dynamic considerations that may be important in
 

Lee's interpretation of historical evidence.
 

Urban-Rural Sectors
 

Urban and rural subsectors of regions should be analyzed separately, for
 

the commensurate measurement of employment and real wage rates across the
 

sectors is hardly posible at this time. Employment levels are reportedly high
 

in rural-agricultural regions, and low in urban-industrial regions. Yet it is
 

commonly assumed that the majority of self-employed workers in agriculture are
 

less fully employed throughout the year than such unrefined census data indicate
 

(Turnham, 1971). On the other hand, the greater frequency of unmonetized payments
 

in kind (See Venezuelan Census) and lower prices of food and housing in the
 

rural sector understate real rural wage rates in comparison with urban. Lacking
 

data on Venezuelan migration and wages by urban and rural sectors, the sha-%
 

of a region's population resident in towns of mor6 than 2500 inhabitants is
 

iucluded to control partially for all of the enuuerated problems in measurement
 

and omission of variables, as well as the possibility that attributes of urban
 

(or rural) living may in themselves attract (or repel) a potential migrant.
 

*LTbI was a year oi recesinon in Venezuela, with unemployment reaching 13
 

percent of the labor force or twice the level recorded in 1950 and again in
 

1969. Yet in agriculture the unemployment rate was about a third of the
 

national average, and in construction and unspecified (largely urban)
 

activities it was twice the average (Childers, 1974, p. 10).
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Distances
 

A traditional proxy for migration costs-psychic, pecuniary and
 

opportunity--is the road distance between the capitals of two states, Dij.
 

Clearly, this distance variable is a surrogate for much more than the trans

portation costs of migration. For example, the cost of information is likely
 

to increase, and hence the associated risk and uncertainty of
 

migration would increase, with distance. Cultural and language barriers may 

be more difficult to overcome as distances mount. One implication of
also 


this interpretation of the distance effect is that better educated persons
 

should have a comparative advantage in longer distance moves, being more
 

adept at obtaining and evaluating information on distant job opportunities
 

(Lee, 1970). Cultural differences may also represent less of a hinderance
 

to migration among the better educated, but firm evidence on this score is
 

scarce. If one is willing to view the wage ratio as an indicator of the
 

rate of return to migration net of opportunity costs of time, the distance
 

variable represents only the remaining pecuniary and psychic cost of migration. 

School Enrollment Rates and Educational Attainment
 

Stratification of the migrant population by sex and educatioral
 

attainment is essential to quantLfy the diverse effects of schooling on
 

migratory behavior and to explicitly recognize the heterogeneity of the labor
 

force and population. In addition, educational opportunities of a location
 

are often reported by migrants as an important reascn for noving, either for
 

their own access to improved schools or for their children's access (Nelson,
 

1970). Consequently, the primary school enrollment rate for children between
 

the ages of 7 and 14, S, is considered as a measure of the availability in a
 

region's provision of public services.
 

\1) 
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The Rate of Natural Population Increase
 

One potentially importanL determinant of migration that is exogenous
 

from the individual's point of view but may be somewhat ameanable 
to social policy is
 

Regional differences
the difference between regional birth and death rates. 


in this rate of natural increase of the population stimulate 
migration to the
 

extent that these differences do not correspond with regional employment growth.
 

than in urban areas,
Population growth has often been greater in rural areas 


and these rural areas have also frequently experienced slower growth in derived
 

demands for labor. Consequently, both Lupply and demand shifts have reinforced
 

The partial
disequilibr~um among labor markets stimulating internal migration. 


equilibrium framework adopted in this study interpretes employment conditions
 

to migrate, but does not attempt to determine how
 as motivating individuals 


these conditions were produced by shifts in regional derived demands for labor
 

Kuznets in
and regional differences in natural increase in supplies of labor. 


his introductory essay to Population Redistribution and Economic Growth, U.S.
 

1870-1950, concludes that "the effects of population increase are far less
 

important than those of structural changes in the economy's productive system"
 

(1964, xxv). But in understanding contemporary migration in developing countries,
 

longer be secondary to changes
regional differences in population increase may no 


Though the Venezuelan data are
in the structure of production (Schultz, 1969). 


less than ideal to examine this issue, a cursory analysis is attempted.
 

The age structure of a closed population conveys much information
 

about the rate of natural increase of the population, and even its constituent
 

But in open regional populations, subject
partsnamely birth and death rates. 


to substantial net migration, rates of natural increase and vital rates may
 

are
not be inferred with great confidence from Census data alone, such as 
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available from Venezuela. Since most migration occurs among youth, a first 

approximation for the potential growth in labor supply that is likely to
 

increase migration, other things being equal, is th3 proportion of the 

population entering the adolescent stage in the life cycle. Clearly, this
 

proportion cannot be measured ex post in 1961, after migration has taken its
 

toll, but may be better approximated ex ante in the 1950 Census by restricting 

attention to the child population that has not yet rached the age of most 

frequent outmigration. 

the natural rate of increase is the percentageThe proxy used here for 

of a region's population that is less than age ten as reported in the 1950 

Census, denoted by G. As the child death rate fell in Venezuela this 

variable increased by one-fifth, frou 28.1 percent in 1936 to 30.5 

in 1950 to 33.8 in 1961. It is assumed in this study that regional differences 

the 1940's are exogenous to the subse4uent pattern of
in vital rates during 

The natural rate of increase in a region's labor
economic development. 


force is, therefore, expected to deter immigration, other things being equal.
 

*To the extent that fertility increased or child mortality decreased
 

in Halthusian fashion as regional employment conditions improved, one might
 

expect to find an endogenous direct relationship between population growth
 
Inclusion of this supply
and conditions attracting migrants into a region. 


shift in a model of migration may reduce the estimated partial effects of 

employment and wage conditions, to the extent that they are themselves
 

influenced by the regional distribution of population growth, exclusive of
 

migration. 
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Empirical Specification of an Ag.-egate Migration Model for Venezuela 

The Venezuelan data impose simplifications and empirical compro

mises, some of which have already beeu discussed. Both the limitations
 

of the dependent variable and the ambiguous meaning of -egional popula

tion size require discussion. The dependent variable is an estimate of
 

the probability of migration from region i to region J, P' or its
 

aggregate counterpart, the gross migration rate. The denominator
 

in this rate is the number of persons of the specific sex and education
 

group, over seven years of age (in 1961), born in the ith state and
 

enumerated in the universe of 20 coterminous Venezuelan states. The
 

numerator is the number of that specific population who are resident
 

in the jth state in 1961.
 

This lifetime measure of migration has many undesirable proper

ties (Elizaga, 1965); it can be replaced, however, by an annual (last
 

year) migration rate from the 1961 Venezuelan Census only if the educa

tional breakdowv is sacrificed. The prolonged period over which
 

gross migration is measured neglects differential mortality among
 

migrant groups and those that have moved repeatedly, possibly ending
 

up in 1961 outside of the country. Also, birthplace may not be a
 

place of permanent residence, particularly where large municipal
 

hospitals provide maternity services, as in Caracas, for a dispersed
 

population. These measurement errors are probably less serious
 

than the loss of precision in the time dimension. In particular,
 

employment and wage conditions in 1961 may not measure satisfactorily
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the conditions influencing migration over the prior two decades. 

Associations between the population size of regions and gross 

migration rates to or from thwt region are difficult to interpret 

as evidence on any structural equation because of measurement error 

and omitted variable bias. In the first case, many "gravity" 

studies account for past migration in terms of current population 

size variables. Since migrants are counted in current destination 

populations and extluded from current origin populations, a positive 

and negative definitional correlation (bias) is introduced that 

distitas any time ordered association between migration and population 

size variabhes. This bias is particularly serious when migration is 

measured over long periods, as here a lifetime, and in settings 

where migration flows are predominantly in onu direction. By 

redefining population size variables ex ante, as the number of persons 

born in the region, this definitional bias can be removed, but there 

remains another, more subtle, bias that arises from the persistence
 

of interregional patterns of development and population growth.
 

Some comfort, however, can be drawn from the high correlation between
 
Venezuelan one-year and lifetime migration rates by sex (for all education
 
groups combined). Indeed, when gravity models of migration are estimated
 
using annual and lifetime migration rates, parampter estimates are similar
 
(Levy and Wadycki, 1972a; also for India, Greenwood, 1971a). Substituting
 
Venezuelan emi loyment rates from the 1950 census into the models used here
 
did not change notably the results. Wage information is not available before
 
1961, however, which precluded a uniform shift of all variables to the earlier
 
period.
 

* This would appear to be the procedure followed by Beals, et. al. 1967; 
Greenwood, 1969b, 1971; Levy and Wadycky 1972a, 1974b; and Sahota, 1968, among 
others. 

*** Migration is called "efficient" if the net migration flow from one point 
to ani: ,:hur is large relative to the sum of the gross migration flows occuring 
in oehei directions. In low income countries, migration tends to be more 
efficient (unidirectional), particularly among the less educated. See related 
discussions by Lee, 1970; Sjaastad, 1962 , Schwartz, 1971. 
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Frequently populous regions are so populated because they contain

ed early centers of comerce, industrialization, and urbanization, and
 

subsequently attracted a net inflow of migrantn. When one observes
 

migrants continuing to gravitate toward orc.populous regions, at least
 

in most low income countries today, this may not be due to the larger
 

number of persons in the destination regions, u.s implied by the gravity 

nodel, but only a persisting reflection of the omitted or imperfect

ly measured variables that continue to influence migration. The 

populous regions once had the prerequisites to amass a large popula

tion, and these advantages appear to be eroded slowly, if at all,
 

by the development process. Caution must be exercised, therefore, in
 

interpreting the coefficient on population size variables for it may
 

reflect a "size effect" or the effect of many omitted regionally
 

persistent variables. An improved dynamic approach to migration
 

flows overt:.me and across regions might disentangle this ambiguity.
 

*In several studies the prior stock of migrants has been considered as a
 

determinant of current migration, using single equation estimation techniques.
 
The effect of this variable is rationalized in terms of information flows or the 
effects of friends and family on migrant destination choice. But in this case, 
even more clearly than with population size variables, the prior migrant stock
 
is an endogenous variable, and by not treating it with simultaneous equation
 
techniques, the migration equation is seriously biased. Not surprisingly, the
 
prior migrant stock explains very well current migration flow3, in both the US
 
and Venezuela. See Greenwood, 1969a and Levy and Wadycki, 1973.
 

** One way to test this hypothesis concerning tle appropriate interpre
tation of destination population size'effects is to pool a time series of
 
cross-scctions on interregional migration. The disturbance in the estimated
 
migration equation could then be partitioned into a region specific and random
 
component using the procedure first proposed by Balestra and Nerlove t1966).
 
My expectation is that this more appropriate dynamic estimation approach
 
would "wash out" the effect of both destination and origin population size 
variables. It would also, in all likelihood. reduce the magnitude of
 
coefficients on other variables that are highly serially correlated overtime
 
in the cross section. See Schultz, 1973.
 

/ 

http:overt:.me
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In the case of Venezuela, the regional configuration of growth 

in the demand for labor appears to have changed in the 1930's. The 

native born population variable, B, (born before 1954) which is used 

in this study reflects to a great degree the population distribution 

before the contemporary regional pattern of Venezuelan development 

took hold of the econorT after the Second World War. The case can 

be made, therefore, that the Venezuelan population size variable 

does not serve as a proxy for relevant employment conditions, but 

rather reflects the advantages that accrue to those seeking employment 

in what were larger (or smaller) sized labor market as of about 1940. 

It is my expectation that this scale of market effect would be valued 

most highly by skilled and technically specialized workers. 

*For example, Morse (1971 p. 40) cites evidence that the proportion
 
of the Venezuelan population living in the metropolitan Caracas area fell from
 
6.5% in 1825 to 3.97. in 1881 and rose to only 4.8% by 1920. By 1941 the
 
petroleum and mineral exploitation boom had begun, initiating the current 
regional configurs'.Ln of growing and declining employment opportunities. 
By 1941 9.27. of t'ie Venezuelan population resided in the Caracas metropolitan 
area, and by 1961 the figure had reached 17.87.. 

http:configurs'.Ln
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IIl. A Statistical Model: The Conditional Logit 

My objective is to specify a set of relationships that describe 

how the mutually exclusive and exhaustive probabilities of locational 

choice, including the outcome of not nigrating, might depend on a 

set of conditioning variables. One model for such a phenomena is 

the logistic model as applied in bioassay for a number of years
 

more recently in economics (McFadden,
(Mantel, 1966; Cox, 1970) and 

1968; Theil, 1969; Nerlove and Press, 1973). In particular the
 

application of Domencich and McFadden (1975) to the study of consumer
 

choice among urban transportation modes is analogous to the problem 

analyzed here. They provide a rigorous basis for considering individ

ua. choice among discrete alternatives within the traditional frame

work of economic rationality and utility maximization. Differences 

among individuals in tastes or utility functions are posited in a 

stochastic form, providing an ocanometric link between observed 

discrete choices individuals make and attributes of the alternatives
 

and observable traits of individual decisionmaker. 

An individual is confronted with n alternative locations in which
 

to reside, includiag his origin location (e.g. birthplace) denoted by
 

subsc-;nt i. The probability that he resides in location j in a 

specific time period is assumed to depend on a vector of weighted
 

personal and regional characteristics, Zi.
 

z i j (3)a 


; (i,j - 100000z)P =j 
I Zij
 

Jul
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where for each region of origin, probabilities sum to one: 

I-~xi (tx,. (4)I 

The ratio of any two probabilities implied by this specification to
 

independent of the characteristics of other (hence, irrelevant)
 

locations. Though this lack of differential substitutability or
 

complementarity between alternatives may be a shortcoming of the
 

polytomous logistic model, this functional specification provides
 

a flexible and symmetric way to treat multiple choice situations
 

and implies a plauzible, if not ideal, characterization of the deter

mination of interregionl migration.
 

For exampl , one suspects that caanges in employment opportunities 
in Baltimore influence the relative numbers of persons from Philadel
phia migrating to Washington, D.C. an opposed to New York City. The 
cross substitution effect of conditions in Baltimore is probably great
er on the Washington -inflow of migrants than on the inflow to New
 
York City. On the other hand, changes in opportunities in Seattle
 
might leave these specific flows relatively unchanged an assumed in
 
the logit formulation. More generally, how the spacial organization
 
of locations or the geographic spread of information about locations
 
affects patterns of migration is frequently discussed in th2 literature
 
but.has not yet been resolved in a convincing and empirically tractable
 
way. Levy and Wadycki (1974a)recently attempted, in the context of a
 
gravity model of migration, to operationalize Stouffer's (1940)
 
concept of "intervening opportunities" as a determinant of interregion
al migration. In most low income countries there are relatively few 
urban centers of growth. Complex heterogeneous interregional migra
tion flows with substantial cross substitution effects may be less of
 
a problem, therefore, for the study of migration in low income countries. 
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A possible specification of Z would be a linear function in
 

natural logarithms of (i) the pertinent characteristics of the origin
 

and destination regions, X and Xj, (ii)the average distance between
 

persons in the two regions, Dij, and (iii) individual trairt associated 

with ousceptability to migration, Yi Where theoretical guidance on
 

scaling of Y'a is limited and the ettect of a trait, ouch as education, 

is thought to operate in conjunction with the X's and 1ij, stratification 

of the population according to these invarient traits is a promising 

research strategy (Schultz, 1976). Response parameters across groups 

defined by such variables as age, sex, and educational attainment 

nay then be tested for equality and reaggregated where parameter 

differences are negligible. 

K K 
Z -jMa + IAklnXki + YklnXkj
 

k-l k-l
 

+ 61nDj (iJ -l. 

where ai6 abdAk, Yk for k-l,...,K are the 2K + 2 parameters of the
 

aigration probability function for each strata of the population. Before
 

exploring restrictions to reduce the number of independent parameters,
 

The logarithmic form of 7 is preferred for several reanotin. 
First, the expected wage hypothiia later tented posits multiplicative 
interaction between wage rates and employment rates which is readily 
translated into parameter restrictions on te logarithmic variables. 
Second, if opportunity costa are the major coots of migration, the 
ratio of expected incomes in two regions approximates the return to 
migration between these regions (DaVanro, 1972). Third, the empirical 
literature on migration harigenerally fit do.Tble log linear equations 
pernittit ; more nearly direct comparisons. Finally, the logarithmic 
form of L explained more of the variance than other forma I tried, 
such as ailinear form. 
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structural dl~r'..encea require ronsideration that might distinguish
 

the processes determining uhether a potential migrant leave. his
 

origin location, and if he does 	 migrate, whither he relocates. 

Thin "uniform" specification cf locational choice an a single 

integrated decision process provide a reasonable framework for 

considering migration probabilities, PiJ, where 1 0 J, but does not 

address potential complications that might artne in the case of non

miration, namely Pii' becaune of ditcontinuoun costa of relocation. 

hare in alao a problem of reasurement. If all regioni contain 

the same area and populat.roun, the o~onuigrant probabilitien mnight be 

Lreated nimply an an adding w, conntraint, Implied by tcquatitv' (4). 

But if regions differ in size, relatively larger ones would encompass a 

relatively larger :ihare of all changes in retriidence within their own 

boundaries, nugmenting tie frequency of meanured nonnigration. One 

antic Lpa, ea, therefore, that origin area or initial origin population 

would be positively "orrelated with nrawtiured notnmigrati,-.,, other things 

being equal. Iai noted earlier, the aJze of an adinintrativ r region 

is also often corre!aLed with inobserve,! nocloeconomic determinantn of 

migration. Thus, U:oth omitted variable and measurement bias in likely 

to cloud any In.orpretatIon attaching to the origin p(,pulation coefficlent. 

By analogy, ntudien of labor supply often treat It an integrated 
statistical tramtwork the determinants of labor force entry and hours 
of work decilonu by mcana (.f estimating parameters to a censored linear 
normal model (;chultz, 1975). 

'1r control for the origin region aie effect on nonmiguiolon, a 
proxy in defined for th1 average distance between person. In a raglon. 
Annunp. regions circulnr and population uniformly distributed, the 
square root of the area in aquare kilomatera divided by 2v Ig intro
duced Into the aigration equation to explain nonalpration prOoabilitioe, 
i.e. 	to explain P
 

Iij
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The "two stage" view of migration might be interpreted as violating 

the logit specification by assuming that some or all response parameters
 

in the Process determining nonmigration are distinct, indicated by asterisk:
 

ii + 1(Ak"+ Yk) In Xi (i - l,...,z) (6) 

k-i 

whereas the Z j for i 0 j are still determined according to equation (5).
 

Another more readily adopted modification to the migration model might be
 

called the "symmetry hypothesis", in which origin and destination conditions are 

thought to exert equal but opposite effects (elasticitiet.) on the ratio of 

probabilities of migration, namely Ik " -Yk" It follows then that Z j 

linearly dcpends on the ratio of origin to destination conditions: 

(7)
k 

zj -j + kn(Xkj /Xki) + 6in Dij, (iJ l1....,z; i 0 J) 

k-I
 

and if X*'¥k' then, 

z ii -1 ( ,...,z) (8)
 

Clearly, certain factors may be symuetric and others not; such
 

possibilities can be tested as restrictions on the estimated parameters.
 

If the X'o in (5) entered in arithmetic rather than logarithmic
 

form, the "symmetry )ypothein" would imply a differenced form of (7)
 

k (
 
Xi ) + 6tnD j

Z "-+ . Ak (Xrj 

klj (ij - 1,...,z;i - j) 

,&'
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Estimation
 

The uniform polytomous logistic model of migration, summarized
 

in equations (3), (4) and (51 can be estimated by maximum likelihood
 

techniques based on individual or grouped data. If the likelihood
 

function converges to a maximum it has been shown to be unique
 

(McFadden 1968; Nerlove and Press, 1973).
 

Infornution on migration frequencies are also often tabulated 

from large surveys or censuses. Cells in which some, but not all,
 

persons at risk of migration move, and thus the expected migration 

probability for these cells is greater than zero and less than one,
 

the polytomous logit model can be estimated by ordinary least squares 

regression. In order to impose the n adding up constraints in equation
 

(4) it is convenient to express the migration probabilities ae ratios.
 

I propose the convertion of treating the nonmigrant probability, Pil'
 

as the normalization factor. Taking logarithms of these probability 

or odds ratios, one obtains the desired estimation equation that is 

linear in parameters:
 

ln (Pij /Pii) Zij - Zil (i,J l,...,z;i J) (9) 

which becomes for the "uniform symmetric model": 

K 
ln (P i /Pii Ykln (Xkj/Xki) + 61nDij (10) 

Aggregate estimates of this form of the logit model provide no
 

direct informw.tion on a (no intercept) or O's (distinct origin and destin

ation effectt ), and implies a "symmetric" ratio treatment of origin and
 

destination conditions.
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When the vector of parameters allocating migrants among destina

tionn is allowed to differ from that determining nonmigration, a "cwo 

step" hybrid migration model is implicitly being estimated: 

In (P ij /Pi I (Ak - k - Yk) In ( 

k-i
 

A weak test of the hypothesis that migration should be treated
 

as two neparate decisions--whether and whither to migrate---can be
 

If regression coeff.cients
inferred from estimates of 2quation (11). 

of lnXk are of approximately equal absolute values, but opposite sign, 

one can impose the restriction of symmetry,to the coefficients of lnXkj, 


replacing the origin and destination variables witch their ratio as in
 

equation (10). However, F tests of coefficients equality (Fisher, 1971),
 

would not actually test whether both Ak = Ak and yk - Yk , but only 

k ""Yk) - Yk" Also, the standard t test on thetest whether (,k 


intercept, A-0 may be informa..ve. A negative intercept suggests
 

a tendency for nonmigration co occur more frequently than predicted by
 

The existence of such an "enertia"
the uniform model and vice versa. 


(negative) or "wanderluat" effect (positive) is admittedly a highly in

direct means for distinguishing between the "uniform" and "two-stage" 

tomigration formulations but it is beyond the scope of this paper 

consider more formal approaches to this topic.
 

http:informa..ve
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This brings us full circle to the conventional double logarithmic
 

estimation equation (1) for gross migration rates that may be inter

preted in terms of the gravity model (2). As the interval of time
 

diminishes over which migration is measured, Pii approaches unity, and
 

ln(Pij/Pii) approaches in PiJ" 

Though the gravity model does not make explicit use of the informa

tion contained in the relative frequency of nonmigration, Pii, as does 

the logit model, the similarity in estimation equations (1) and (11) suggests to me 

that the double logarithmic equation will often imply reasonable residual 
, 

estimates for Pii' Just as the logit must. With regard to the empirical 

specification of X's, the gravity model includes as parameters elastici

ties with respect to origin and destination populations. The ambiguous 

interpretation of origin population coefficients was discussed above, 

and it is also difficult to derive from behavioral assumptions why N 

should be proportional to Mij (Niedercorn and Bechdolt, 1969), though 

it may be argued that skilled migrants would favor larger labor markets 

in which heterogeneous demanes for specialized labor reduces employment
 

risks. 

The coefficient of determination (R2 ) is not immediately useful for
 
comparing the fit of the logit and "gravity" models of migration, since
 
their dependent variables differ. The logit estimates of equation (5)
 
can be readily conv2 rted into predicted values for all P and these
 
compared with the n observed values. Similarly, estima~s of the gravity
 
model obtained from equation (1), and the implied estimates for P ,
 
i-l,...n, (though not necessarily positive values) can be comparehiwith
 
observed gross migration rates.
 

** Greenwood (1971b) even went 8o far as to assume that the elasticity
 
of migration with respect to origin and destination population size was
 
minus and plus one, respectively, and imposed this normalization on the
 
migration flow to obtain his dependent variuble. Vanderkamp (1971)
 
divided the migration flow by the sum of origin and destination popula
tions. Host applications, however, estimate independently the coefficient
 
on dertination population size and generally obtain positive elasticities
 
of less than one (see for example, Beals, et. al., 1967; Levy and Wadycki,
 
1972ab, 1974.)
 



-34-


It should be clear, nevertheless, that given the various enumerated
 

measurement problems with regional population units, and the omitted
 

variable bias inherent in the dynamic aspect of migration, that a fool

proof scheme will not be devised easily to test the appropriateness of
 

the "gravity" normalization of migration, the constant returns to scale
 

restriction, or even the aggregate convention of treating gross migration
 

rates as a consistent estimator of underlying individual migration probabilities.
 

There arn reasons to anticipate that as 2-he size of a region grows
 

relative to others, a point will be reached where the rate of oatmigration
 

from the relatively large region will diminish, and given the same incentives
 

to migrate, the rate of outmigration from a relatively small region will
 

increase. But if all regional populations change by the same proportion,
 
In this regard, the Cobbgross migration rates might be scale neutral. 


Douglas specification for the gross migration function might be considered
 

where the parameter restriction in equation (1) 0 W 1-02 is tested:
 

Mij . N 0N 2f(Z's), 

for which the gross migration rate is
 

N11-02 N 2f(Zs).
 

/
 



IV. Aggregate'Evidence of Migration in Venezuela
 

Patterns of Net and Gross Migration in Venezuela
 

According to estimates by Chen (1968), the regional pattern
 

of net migration in Venezuela changed relatively little from 1936-40 to 1961.
 

Net outflows persisted from seven states (See Figure2 ) extending from the
 

Andes to the central coast (i.e. Tachira, Herida, Trujillo, Lara, Yaracuy,
 

Cojedes, and Falcdn) and from two states on the North East coast (Sucre and 

Neuva Esparta). Conversely, the major urban-industrial centers (Federal District-


Caracas; Zuila-Maricaibo; Portugese-Guanare; and Anzodtegui-Barcelona),
 

attracted steadily a net inflow of migrants in about equal numbers from the
 

other states of Venezuela and from abroad, with the metropolitan growth of
 

Caracas spilling over into neighboring states after 1941 (Miranda, Aragua,
 

and Carabobo). The remaining states lost and gained population in various
 

periods, but some sustained substantial net 6utmigration recently (Ibnagas and
 

Apure).
 

In estimating a closed model of gross migration, that is, one
 

in which the gross rates for each origin population sum to one, one must
 

exclude persons born in the country who left by the time of enumeration and
 

immigrants born outside of the country who currently resided within it. Although
 

international immigration has been an important source of urban labor fo: !e
 

growth in Venezuela in the 1940's and 1950's, there is no way to include these
 

flov's unless the origin populations from which they emigrated are also included,
 

which is impractical.
 

Gross migration rates for 20 cot~rminous states of Venezuela
 

*To this, omitted"rest of the world" sector, for data reasons I have
 
added the sparcely populated territories of the Amazon, Amacuro Delta, and
 
Federal Dependencies, as well as the island of Neuva Esparta. These omitted
 
areas of Venezuela contained less than two percent of the total population
 
enumerated in the Venezuelan 1961 Census.
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are reported in Table 1, by sex and by four educational attainment groups.
 

These rates are the proportions of the population born in the state over the
 

age of 7 that are enumerated in another state. The stratification of migration
 

by educational attainment appears promising, for within each sex group and in
 

every state, gross migration rates increase with educational attainment.
 

Differences by sex within an educational attainment group, however, do not
 

follow an obvious pattern. In general, those states that have experienced
 

net inmigration have somewhat lower gross (out) migration rates, as one might
 

expect, but the education specific rp.tes are more complex; opportunities for
 

different educational-skill groups do not appear to have grown at a uniform
 

rate in all regions. Table 2 reports the difference between offsetting gross flows 4hich
 

expresses the net inflow (positive) or outflow (negative) of migrants as a
 

percent of the population born in the region with a specific education. These
 

net migration "rates" are not to be interpreted as a migration 

"risk" or probability for any specific individual or group.
 

Interregional Variation in Wages and Employment
 

It has been frequently noted in studies of migration that the better
 

educated appear to respond to interregional differences in income more readily
 

than do less educated (Lee, 1970; Schwartz, 1971; DVanzo, 1972). It was
 

observed earlier that the relative (logarthmic) variation in wages and incomes
 

across regional labor markets tends to diminish with increasing educational
 

attainment.
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11ble I 

Percentage of Persons 7 Years and Older, Not Residing in 1961 in
 

Their State of Birth, by Sex and Educational Attainment:
 

The Sum of Gross Out-Hirgation
 

Hen wumci 

Code State 
wo 

Schooling 
Some 
Primary 

Some 
Secondary 

Some 
Higher 

No 
Schooling 

Some 
Prinary 

Some 
Secondary 

Sone 
Hither 

01 Federal District 17.26 20.44 28.85 42.25 16.96 19.81 27.45 30.80 

.02 Anzo~tegul 15.21 14.97 59.50 83.91 16.00 25.49 47.48 81.58 

03 Apure 1.7.86 32.31 77.85 95.17 20.43 35.18 73.23 97.80 

04 Aragua 22.18 28.80 52.67 83.22 25.75 29.45 45.88 72.00 

OS Barinas 13.21 23.03 67.81 86.27 16.14 26.15 62.27 92.54 

06 Bolvar 13.34 22.81 58.95 81.78 36.52 27.55 56.28 80.97' 

07 Carabobo 18.50 24.49 43.42 64.27 21.52 26.19 37.09 67.24 

08 Cojedes 24.50 39.28 62.23 87.59 30.20 40.54 56.56 100.00 

09 Falcon 29.34 37.20 56.69 79.35 27.80 30.46 &A.11 59.59 

10 Cuirlco 17.06 30.00 60.21 82.70 20.96 32.39 47.76 93.55 

11 Lara 26.70 30.51 46.26 70.76 24.76 26.19 34.25 71.10 

12 terida 19.7 36.04 65.57 74.51 23.20 37.73 St.14 66.80 

13 Miranda 28.60 41.81 56.28 49.21 34.21 42.90 47.91 58.30 

14 Honagas 18.72 34.63 63.67 85.90 22.03 34.97 50.21 90.70 

15 Nueva Esparta* 

16 Portuguesa 10.92 22.75 57.26 83.33 13.86 25.64 50.00 84.06 

17 Sucre. 23.50 41.15 69.47 86.57 25.00 39.36 56.03 89.46 

18 Tachira 16.82 29.95 62.35 84.46 22.71 32.19 48.68 89.95 

19 Trujillo 28.77 40.73 67.62 85.50 29.77 39.31 54.47 91.63 

20 Yaracuy 29.41 43.14 72.11 91.09 34.46 44.06 50.07 87.23 

21 Zulia 5.25 9.78 29.92 42.13 4.86 9.32 27.29 48.07 

small island of 89,492 persons, is excluded from this study
If'UtpEspartn, a 

Federal Dcpendent
for a variety of reasons, as are the Awazon, Amacuro Delta and 

Territories. 
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Table 2 

"The Wet Addition (or Reduction-) in Persons 7 Years and Older
 
Due to Migration, By Sex and Educational Attainment,
 
Expressed ar a Percentage of Those Born in The State
 

Men Women
 

so Some Some Some No Some Some Some 
Code State Schooling Primary Secondary Hisher Schooling Primary Secondary Higher 

01 Federal District 64.04. 65.17 54.82 71.17 68.33 41.30 69.75 119.31
 

02 Anzoategui 10.64 -20.18 -53.78 4.79 10.59 -11.22 -64.91 5.95
 

03 Apure -6.47 -65.07 -80.42 -6.84 -27.26 -66.58 -93.40 -11.20
 

04 Aragua 20.83 37.57 30.24 16.36 17.82 19.19 -15.00 16.45
 

05 Barinas 18.21 -35.52 -66.55 44.00 0.83 -42.10 -73.14 32.02
 

06 Bolivar 4.31 -37.47 -58.27 10.73 -7.10 -41.07,,,-72.12 -0.64
 

07 Carabobo 14.14 1.23 -17.36 14.89 4.73 -0.82 -26.44 12.97
 

08 Cojedes -19.83 -36.01 -68.28 -4.51 -26.08 -36.21 -89.66 -14.9
 

09 Falcon -32.33 -42.35 -59.58 -26.73 -25.74 -35.20 -50.61 -24.97
 

10 Guarico -6.34 -32.28 -65.67 -2.75 -18.14 -31.40 -82.95 -8.74
 

11 Lara -19.52 -18.18 -46.90 -20.79 -13.66 -8.56 -53.44 -18.56
 

12 Merida -27.16 -32.05 4.05 -11.25 -29.30 -28.65 41.7 -16.63
 

13 Miranda -5.77 120.24 653.48 -11.80 7.24 186.68 423.76 -12.31
 

14 Monagas -9.11 -42.03 -64.47 13.38 -13.58 -30.87 -84.89 9.14
 

15 Nueva Esparta*
 

16 Portuguesa 47.08 0.62 -47.03 65.31 17.39 -7.63 -72.47 46.48
 

17 Sucre -37.73 -60.71 -77.86 -22M07 -36.60 -48.87 -85.41 23.51
 

18 Tachira -24.72 -50.11 -76.05 -12.19 -27.32 -39.36 -41.89 -19.33
 

19 Trujillo -35.26 -55.45 -76.61 -25.69 -33.95 -41.86 -84.14 -27.22
 

20 Yaracuy -26.48 -50.60 -81.01 -12.30 -31.01 -39.13 -80.14 -20.13
 

21 Zulla 22.06 -6.02 -13.27 26.39 18.35 -6.10 -26.24 36.3
 

Nueva Esparta, a small island of 89,492 persons, is excluded from this study-for a
 
variety of reasons, as are the Amazon, Amacuro Delta and Federal Dependent Territories.
 

http:41.07,,,-72.12
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If one associates interregional dualism with relative variation
 

in wages for comparably educated men, the extent of dualism in the Venezuelan
 

labor market is much smaller for the better educated. For example, in the
 

Federal District of metropolitan Caracas the averiage wage of the unschooled
 

male is 833 Bolivars per month, compared with 232 B. for the same education
 

group in the rural state of Tchira. In contrast, the monthly wage of men with
 

some higher education is 5851 B. per month in t'e Federal District of Caracas
 

and 4263 B. in Tchira (See Data Appendix A-i). Although the absolute gain for the 

higher educated would be three times that for the unschooled, the opportunity
 

costs of similar amounts of time lost from work in the origin state would be
 

twenty times greater for the better educated than for the unschooled. Thus,
 

dualism and the disequilibrium among regional labor markets exists in Venezuela
 

primarily for the less educated, and is presumably reduced by the more frequent
 

migration of the better educated.
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Estimates of Migration Functions
 

The maximum number of cross migration flows among all 20 coterminous
 

states of Venezuela is 380 (20 times 19), but in all but the primary education
 

group there are pairs of states for which the gross migration flow
 

in one direction is zero, and these observations are initially omitted. The
 

variables are defined in Table 3. Estimates of the conditional logit model of
 

migration, are calculated by ordinary least squares for four educational
 

attainment groups of males, and reported in Table 4a-d. The first regression
 

includes the explanatory variables reported by Levy and Wadycki (1974b) in
 

their estimates of a gravity model, with the following modifications: (a) th.
 

current population is appropriately replaced by the population born in the
 

respective state; (b) the unemployment rate is replaced by the employment
 

proportion; (c) the average wage by education group is estimated using an
 

extrap~lation formula implied by the Pareto distribution, rather than fixing
 

the averab wage for the open-ended interval at its lower limit (see Data
 

Appendix); and (d) origin area and population growth are included.
 

The second regression imposes the restriction that migrants respond
 

to the "expected" wage, strictly according to the HT framework, defined as
 

the product of the labor force employment probability and the education
 

specific monthly wage rate (indicated by an asterisk). The third and fourth
 

regressions are analogous tj (1) and (2), but impose the symmetry hypothesis
 

that the coefficients on origin and destination attributes are of equal
 

absolute value but of opposite signs (i.e. the ratio of j to i is included);
 

symmetry is imposed for the wage rate, the employment rate, the expected wage,
 

and the urban share, but not for school enrollment, pnpulation size, or
 

population growth where the rationale is weaker and the evidence conflicts with
 

the restrictions.
 

*lic logarithm of the zero gross migration rate is undefined. It is
 
proposed in the statistical literature that in such canes a low value be entered
 
to retain information in zero cells, and this procedure wan explored by asoumirg
 
in all cane where no migration is observed that one migrant moved. With the
 
full sample size of 380 for all education groups th. estimates did not change
 
appreciably. Maximum likelihood methodls are later used to retain this information
 
without nuch ad hoc procedures. See Cox, 1970.
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Table 3. 

The Definitions of Variables in Migration Model
 

M4J 	 The number of persons age stven and older in 1961 born in region
 

I and residing in 1961 in region J, by sex and educational
 
attainment.
 

Ni 	 The number of persons age seven and older in 1961 born in region
 

I and residing in 1961 in all J regions, J-l,...n: by sex and
 

educational attainment. X H " Ni .
 

MHJ 	 The gross migration rate by oex and educational
 
attainment; M ij/NI .
 

Dij 	 The distance in kilometers from the capital of region I to the
 

capital of region J, following major roads.
 

A 	 The area of origin region or approximate average distance between
 
percons in kilometers In region i; Area in square kilomutern/2w.
 

S 	 The percentage of children between the ageg of 7 and 14 enrolled
 
in school in region I In 1961.
 

The percentage of the population residing in urban areas in
 
region I in 1961.
 

E 'The proportion of the civilian labor force employed in region
 
I, by sex, but for all educational attaitiment groups together In 1961.
 

W 	 The estimated monthly wage rate for wage and salary worker[; age
 
ten and 	over in region i by sex and educational attainment in
 

Bolivars in the month preceding the 1961 Census. See Data appendix for
 
Pareto extrapolation procedure used for estimating wage rate for open
 
ended intervals.
 

The expected earnings per month, or the employed proportion
EW1 

times the average wage rate; Wt*E 1 .
 

G 	 The percentage of the 1950 Census population less than age ten in
 
region I.
 

*r	 
an appendix available
Data sources are reported and wage rates derived in \
 

from the author on request. 

-7 
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Table4a 

ISTDI TES OF THE POLYTOMOUS LOGISTIC MODEL OF LIFETIME
 

MIGRATION FOR MEN, WITH NO EDUCATION 

(1) (2) (3) (4) 

Number of Persons .0933 .0815 .0307 -.00693 

Born in i, (B ) (.67) (.62) (.24) (.06) 

!!ur.L-r of Persons 
Bo n in j, (B ) 

.220 
(1.58) 

.252 
(1.89) 

.140 
(1.11) 

.165 
(1.35) 

Distancs from i to 
j, (D:ij) 

-1.59 
(16.9) 

-1.59 
(17.0) 

-1.61 
(17.7) 

-1.60 
(17.6) 

Area of origin 
(A1 ) 

.539 
(3.00) 

.512 
(3.31) 

.687 
(4.58) 

.632 
(4.47) 

Schooling in 1, 
(S ) 

4.28 
(3.31) 

4.10 
(3.66) 

5.43 
(6.02) 

5.09 
(6.02) 

Schooling In J. 
(S ) 

-2.93 
(2.79) 

-2.69 
(2.68) 

-2.39 
(2.73) 

-2.07 
(2.51) 

Urban Share in 1, -. 891 -. 913 "Ratlo 
(U) (2.60) (2.78) KJ/t .750 .822 

Urban Share In J, .644 .721 (3.22) (3.68) 

(U ) (1.89) (2.20) 1 

iployment in 1, -.224 - Ratio 
(!g) (.08).1/l :.327 

Fcploytnent in J, .0919 (.19) 

(E (.04) 

Wage rate 
or If 
wage, (d/) 

1, i. (W1); 
Expected 

-. 857 
(1.96) 

-. 880 k 
(2.0b) I1.39 

(4.71) (5.50) 

Wage rtet 
or if 0 -

Itn j,. (W ); 
Expected 

1.83 
(4.33) 

1.98* 
(5.29) 

wage, (LW ) 

Natural incre.ie oi -2.56 -2.53 -3.93 -4.09 

Popitlatton In I; C (1.67) (1.66) (3.07) (3.17) 

lIatural InLreane if -2.02 -1.61 -2.64 -2.31 

Population In J; G (1.65) (1.I.6) (2.43) (2.21) 

Conrtant (a-a*) 3.48 
(.34) 

.777 
(.10) 

9.15 
(1./.3) 

8.84 
(1.38) 

R2 .635 .634 .631 .630 

Sum of liquared 42).90 422.74 425.98 427.33 

feniduala 

Snzmpla Size in 379 
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Table 4b.
 

ESTIMATES OF THE POLYTOMOUS LOGISTIC MODEL OF LIFETIME
 

MIGRATION-FOR MEN, WITH SOME PRIMARY EDUCATION
 

(1) (2) (3) (4) 

.0339 .0148
Nimber of Persons .0499 .0543 


Born in i, (Bi) (.45) (.34) (.54) (.16)
 

.463 .445
Number of Persons .423 .414 


Born in J, (Bj) (3.88) (4.57) (4.20) (4.67)
 

-1.26 -1.30 -1.29
Distance from i to* -1.27 

j, (D1 ) (16.9) (16.9) (17.9) (17.9)
 

Area of origin .300 .272 .376 .326

(Are (2.25) (2.40) (3.31) (3.08)
 

2.97 2.70
Schooling in i, 2.13 .1.96 

(S) (2.10) (2.16) (3.8!') (3.69)
 

-1.11 -.854
Schooling in J, -1.67 -1.45 

(Sj) (1.90) (1.71) (1.47) (1.18) 

Urban Share in i, -.940 - .961 > t 
(Urn (3.68) (3.95) J/i 1.05 1.12 

1.26 (6.05) (6.83)
'Irban Share in j, 1.17 

(UjJ) (4.57) (5.29)
 

Employment in 1, -.464 

(Ei) (.20) atio - 359 

-.516 -(.24)Employment in J,

(Ej) .(.25)
 

Wage rate in i, (W1); -1.17 -1.22* Ratio 
or if * - Expected (2.92) (3.46) i 1 1.43wae,(E J/i 1.26 


wage (6.13)
((4.62) 


Wage rate in J, (Wa) 1.36 1.59* 
or if * - Expected (3.41) (4.82) . 

wage, (EWj) 

Natural increase of .448 .480 .0299 .0390
 
Population in i; Gi (.47) (.51) (.03) (.04)
 

Natural Increase of -4.10 -3.87 -4.20 -4.03
 
Population in J; G (5.06) (4.98) (5.42) (5.29)
 

Constant (a-a*) 4.73 2.21 2.75 2.43
 
(.62) (.39) (.54) (.48)
 

R2 
 .723 .722 .721 .720
 

Sum cf Squared 261.24 262.08 262.44 263.47
 
Residuals
 

jample Size is 380
 

'7) 
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Table 4a 

ESTIMATES OF THE POLYTOMOUS LOGISTIC MODEL OF LIFETIME
 

MIGRATION FOR MEN, WITH SOME SECONDARY EDUCATION
 

Number of Persons 
Born in i, (B ) 

Number of Persons 

Born in J, (B ) 


Distance from i to' 

j, (Dtj) 


Area of origin 

(A1) 


Schooling in 1, 

(S1) 


Schooling in J, 

(Si) 


Urban Share in 1, 

(U) 


Urban Share in J, 

(UJ) 


Employment in 1, 
(E1) 


Employment in J, 


(E ) 

Wage rate in i, (W1); 
or if * - Expected 
wage, (EW1) 

Wage rate in J, (W 

or if * Expected 

wage, (EW )
 

Natural increase of 

Population in i; G 


Natural Increase of 

Population in 1; G 


Constant (a-a*) 


R 


Sum of Squared 

Residuals
 

Sample Size is 378
 

(1) 


-.0189 

(.26) 


.878 

(12.0) 


-.913 

(13.9) 


.361 

(3.31) 


2.55 

(2.75) 


-.862 

(1.10) 


-1.26 

(5.81) 


1.22 

(5.64) 


1.48 

(.85) 

6.06 


(4.01) 


-1.79 

(3.74) 


2.67 

(5.62) 


2.26 

(2.80) 


-4.96 

(-7.07) 


-10.09 

(1.56) 


.797 


185.64 


(2) (3) '(4) 

-.0310 -.0516 -.0468 
(.42) (.71) (.65) 

.858 .842 .838 
(11.7) (11.7) (11.7) 

-.917 -.891 -.894 
(13.9) (14.0) (14.1) 

.247 .188 .218 
(2.70) (1.97) (2.49) 

1.70 .878 1.06 
(2.05) (1.22) (1.55) 

-1.40 -1.77 -1.93 

(1.83) (2.54) (2.88) 

-1.46 "--Ratio 
(7.35) J/i 1.25 1.19 

.946 (8.41) (9.08) 
(4.99) ,j 

- *'Ratio 
/i 2.99 

-

) 
-1.94 Ratio 
(4.06)t J/i 2.20 2.15 

(6.64) (6.62) 

2.39 
(5.12) 

2.49 2.29 2.94 
(3.08) (3.86) (3.82) 

-5.32 -4.93 -5.00 
(7.63) (7.27) (7.43) 

1.17 4.78 4.95 
(.22) (1.09) (1.13) 

.791 .789 .789 

190.86 192.40 192.73 
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Table 4.
 

ESTIMATES OF THE POLYTOMOUS LOGISTIC MODEL OF LIFETIME
 

MIGRATION FOR NENt WITH SOME HIGHER EDUCATION
 
(1) (2) (3) (4) 

Number of Persons -.386 -.392 -.422 -.411 

Born in i, (B1 ) (3.73) (3.32) (4.16) (4.08) 

Number of Persons .685 .665 .650 .642 

Born in j, (Bj) (6.33) (6.18) (6.15) (6.09) 

Distance from i to* -.656 -.664 -.615 -.621 

j, (Dij) (6.73) (6.83) (6.56) (6.64) 

Area of origin
(A:I) 

.282 
(1.73) 

.226 
(1.69) 

.0957 
(.68) 

.153 
(1.19) 

Schooling in 1, 
(S:I) 

.704 
(.53) 

.267 
(.23) 

-1.70 
(1,71) 

-1.32 
(1.44) 

Schooling in 
(S ) 

J, 4.03 
(3.66) 

3.45 
(3.33) 

2.52 
(2.63) 

2.18 
(2.44) 

Urban Share in i,(U 

Urban Share in J, 
(Us) 

-1.36(3.99) 

.795 
(2.41) 

-1.48 'R(4.83)-Ratio
V.j / 1. 08 

.524 (4.67) 
(1.87) 

.965 
(4.80) 

Employment in i, 
(E1) 

-.230 
(.09)--

" tio 
'j/i 3.88 

Employment in J, 5.97 - (2.34) 

(Ej) (2.70) 

Wage rate in i, (W ); 
or if * - Expected 

-1.92 
(2.66) 

-2.03 
(2.86) 

Ratio 
J/i 2.41 2.31 * 

wage, (EW) (4.77) (4.66) 

Wage rate in J, (W ) 2.93 2.69*( 
or if * - Expected (4.00) (3.75)/' 
vage, (EWj) 

Natural increase of 3.06 3.19 4.11 4.06 
Population in I; G1 (2.49) (2.61) (3.49) (3.45) 

Natural Increase of -6.11 -6.51 -5.81. -5.97 
Population in J; G (5.67) (6.22) (5.57) (5.81) 

Constant (-ca*) -17.5 
(1.42) 

-7.91 
(.73) 

1.32 
(.21) 

1.70 
(.27) 

R2 .681 .678 .674 .673 

Sum of Squared 370.08 373.19 378.7.4 379.82 
Residuals 

Lmple Size is 358 
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The only unexpected sign is that on the area of the origin state,
 

Al, which was introduced to control for the fact that a greater share of
 

internal migration, defined as all changes of residence, occur within a 

geographic unit the larger the area of that unit (See Stouffer, 1940 for a
 

compatible interpretation). Thus, the anticipated effect
 

of origin area on a region's outmigration rate is negative. The estimates 

indicate, on the contrary, that the size of states in Venezuela is apparently 

not independent of socioeconomic factors related to migration; the largest 

states are the least dense, frontier areas from which outmigration has been 

relatively rapid among all educational groups. . 

Replacing the current population by the native born population tends
 

to decrease the size of the regression coefficients on the destination popula

tion size variable, as anticipated (not reported). The effect is most substantial
 

for the least educated, for whom migration is most unidirectional. However,
 

even with the native born population variable, the widely observed "gravity'
 

effect is robitis, though its interpretation, as stressed earlier, is clouded
 

and may be a source of parameter blas. The elasticity of migration with respect
 

to destination native born population size increases from .2 for the unschooled
 

to .9 for those with some secondary and .7 for those with some higher education.
 

Apparently, the more educated are more attracted to the more populated regions.
 

The effect of origin native born population size is implicitly
 

removed in the gross migration formulation, for it is assumed that all
 

individuals have the same probability of migration, regardless of the populous

ness of their birthplace. But this convenient probabilistic approach does not
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fit the behavior of the higher educated group, who have a pronounced tendency 

to migrate less from the more populous states than their "expected" rate, 

This may well reflect the added attractiongiven their other characteristics. 


of larger labor markets for the highly educated, or the unspecified tendency
 

of the better educated to reside in a few concentrated areas, such as Metro

politan Caracas and Haricaibo.
 

Distance has the large deterrent effect on migration found in other
 

investigations of this genre, with the elasticity falling by more than one

half from the least to thr most educated groups, confirming the tendency for
 

the educated to migrate long distances more readily. (See Lee, 1970;
 

DaVanzo, 1972).
 

All educated groups tend to
School enrollment presents a puzzle. 


migrate out of regions with higher primary school enrollment rates, 
which
 

could be viewed as an information effect of community education level 
or
 

in educational accomplishments of persons
simply 4 reflection of diversity 


Tis is further
within the broad educational attainment groups analyzed here. 


evidence that the more educated migrate more readily, other things 
being roughly
 

But more curious is the tendency of the less educated to avoid
equal. 


Whatever the reason, only the
destinations with higher enrollment rates. 


toward regions with higher school
higher educated group is prone to move 


enrollment rates, other things equal.
 

that the less educated are at a disadvantage
*Nor does the hypothesis 
worse in regions with more widespread schooling

in the job market and thus fare 
support from these data; the simple correlation between enrollment 

get much 
rates and wages is highest for the wage rates of unschooled aud primary schooled 

and -.42 for the wage
males, .69 and .52, respectively, whereas it falls to .29 


rates of males with some secondary and higher education.
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It is an unfortunate aspect of the Venezuelan data that one cannot
 

disaggregate urban and rural populations while maintaining the detail on
 

educational attainment, sex and wage rates. One procedure to control for
 

differences in real opportunity costs and gains of migration between rural and
 

urban labor markets as characterized by measured wage rates and employment 

rates is to include a variable for the proportion of the populat!.on residing 

in urban areas. The coefficient on urban share is several timen its standard 

error in all education -roups, both at destination (positive) and origin 

(negative), and of approximately the same absolute magnitude. The elasticity
 

estimates are greater for primary educated than for the unschooled, and greater
 

for the secondary and higher educated than for those with some primary. 

The measure of population growth considered here is strongly 

associated with migration. It fosters outmigration at origin for secondary
 

and higher educated, and among all education groups it repels migration into 

a destination labor market. The only pecularity in these findings is the 

unanticipated effect of origin population growth upon the migration .of the 

unschooled. There is a tendency for this least educated group to be unwilling 

or unable to migrate out of regions that exhibit more rapid rates of population 

increase. With individual data, one might explore whether this result reflects 

the effect on mobility of the number of siblings, educational attainment, timing
 

of marriage and own family size (See Caldwell, 1968; Hay, 1974).
 

The employment rate at origin is never statistically significantly related
 

to migration at conventional leveL, (two tailed 5 percent). Destination employ

ment conditions, that are stressed in the rural-urban context of the HT model,
 

are positive and statistically convincing only for the secondary and higher
 

These data do not reveal that unschooled and primary educated
educated groups. 


migrants respond to the destination level of employment in addition to their
 

http:populat!.on
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notable response to destinacion wage levels.
 

Tests of Restrictions on the Migration Function
 

Origin dnd destination wage coefficients are of the anticipated sign,
 

and the destination elasticities exceed in absolute value the origin elastici

ties. With one exception, the wage elasticities also increase modestly with
 

In three out of four education groups the restriction that
education level. 


the coefficient on the employment rate and the wage rate are equal cannot be
 

Though employment rate coefficients
rejected by the F test (Table 5 row 1). 


are not significantly different from zero for the two least educated groups,
 

rate
the "expected" wage is more strongly related to migration than the wage 


itself, by which I mean the t ratios increase for the compound variable.
 

For the secondary and higher educated, for whom the employment rate coeffi

cient is larger than that on the waae rate, migration behavior is broadly consis

tent with the HT model of factor market distortions. These better educated
 

The evidence that
 groups, moreover, appear to be strongly risk averse. 


employment conditions govern migratory behavior of the less educated,
 

however, io not persuasive. This might be because these less educated migrants
 

lack accurate information about employment conditions at destination, or more
 

likely, because the traditional urban sector employment opportunities 
for the
 

less educated reduce substantially the opportunity cost of searching 
for a well
 

paid job in the modern sector. As a consequence, the less educated report
 

.*This evidence is qualified by problems of adequately measuring at origin
 

real wages and actual employment opportunities for the majority of poor
 
family agricultural
It is often conjectured that the rural
agricultural workers. 


production unit may have difficulty efficiently utilizing 
labor if its members
 

their average product rather than their lower marginal
 are rewarded according to 

wage rate in rural labor markets that is generally


product. The competitive 

case approximate the marginal product of,
reported in the Census would in this 


labor and understate the relevant opportunity cost that 
the individual in tamily
 

employment considers before migrating. Hlowever, if the family invests in the
 

many studies of migration document (Caldwell, 1968;
migration of its members, as 


hay, 1974) the relevant opportunity cost for family 
decisionmaking in the shadow
 

See Sen (1975) for other explanations for
 
price or marginal product of labor. 


dual labor markets and their implications for labor utilization and policy.
 



TABLE 5 

7 Tests on Coefficient Restrictions in Kigration Model 
and Relevant Derees o:.Yreedom 

Hypothesis Educational Group 
Tes ted 
(Regressions No Schooling Some Primary Some Secondary Some Higher 

Compared in 
Table 4". 

1.With Unrestricted
 
Specification -

Wage Expectation
 
Hypothesis .36 .59 5.10** 1.44
 

(2,363)
(Regressions 2-1) (2,364) (2,365) (2,363) 


2. Symmetric Origin and 
Destination Restriction 
for U, E and W 1.17 .56 4.4j* 2.68 

(3,343)
(Regressions 3-3) (3,364) (3,365) (3,363) 


3. 	 With Symmetric Responses --
Wage Expectation
 

.63 	 .99
Hypothesis 1.00 1.44 

(Recressions 4-3) (1,367) (1,368) (1,366) (1,346)
 

4. Origin Constant 
Term Effect is 
negligible 1.90 .23 1.28 .07 

(Regression 4) (1,368) (1,369) (1,367) (1,347) 

NOTES: Test statistics derived from Table 4.
 

I 	 The null hypothesis is that the regression coefficient is zero or that the set 
of coefficients are equal is rejected at the 5 percent level of confidence (*) 
or 	1 percent level (**), as indicated.
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themelves as (openly) unemployed in the urban sector les frequently than 

would be Implied by the liT model. 

The symmetry of origin, and destination attributes, measured in terms 

of migration elasticities, is confirmed by the F tests reported in Table 5,
 

for both secondary and higherrow 2 for all but secondary educated, and 

educated the employment rate effects are the only single variable restriction
 

that appears to operate asymnetrically (test not reported). Finally, the
 

statistical significance of the cn'otant term can be interpreted as a test 

whether nonmigration is a distinct and separable decision, namely, whether
 

Ono. In Table 5, rm.: .5the comparable F test is reported for whether this 

constant term effe'z Jj different from zero, sing regression 4 for comparison 

purposes. In all education groups the constant is not statistically signifi

cantly different from zero. It may still be worthwhile to examine the stepwise 

migration decisions using a decision tree framework that is ccnsistent with 

the dichotomous and polytomoue logit model applied here.
 

Predictive Accuracy of Alternative Statistical Models of Migration
 

The tests of restrictions reported in Table 5 generally support the
 

acceptance of the symmetric uniform logit model as a simple description by 

one set of parameters of both cross migration rates and the rate of nonmigration.
 

But does the logit formulation represent a notable improvement over the standard
 

"gravity" model as estimated in the unrestricted form of equation (1)? There is
 

no single or simple way to evaluate the goodness of fit across different
 

I have chosen
statistical models based on slightly different bodies of data. 


here to reconstruct the predicted values of all the migration cells based
 

on the logit ordinary least squares estimates of regression 1 In Table 4 and
 

the comparable gravity equation (1)and contrast them on the basis of their
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2
 
coefficient of determination or R . First, it should be noted that the
 

gravity and the logit model estimated by OLS (on the odds-ratio) exclude
 

migration cells for which the migration rate is zero; one cell in 380 for
 

men with no schooling, 2 cells for men with secondary schooling, and 22 cells
 

for men with higher education. However, the gravity model also makes no
 

direct use of the 20 nonmigration cells, i.e. m41's. This appears to be
 

an advantage to the logit OLS. Comparisons are made, therefore, on both
 

the subsample of observations used for the gravity model (A)and for the
 

sample used by the logit OLS model, plus any remaining zero cells (B). Since
 

my objective is to explain both cross migration and nonmigration in a single
 

model, the sample (B) comparisons are of main interest here.
 

One may also be concerned that empty migration cells contain information
 

that is disregarded by both of these estimated models, and this information
 

might be of importance, at least for the higher education group where it
 

represents nearly six percent of the sample. To incorporate the zero cells,
 

a nonlinear maxinum likelihood (ML) logit estimator is required. Including
 

the mutually exhaustive 20 possible outcomes for each of the 20 regional
 

birth cohorts produced a matrix of outcomes that exceeded the capacity of
 

the available Nerlove-Press logistic program (1973), and the model did not
 

conform to the attribute differenced dimensions required by the Manski-McFadden
 

conditional logit program (nd), even if a problem of this size had been
 

computationally possible. As a second best solution, the 380 observations
 

that excluded the 20 nonmigration cells wsere used to estimate an unrestricted
 

dichotomous ML logit model at roderate cost. Though the program did not
 

always appear to converge, virtally identical parameter vectors were estimated
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from various starting values. The omission of the residual mli's should not
 

bias the ML logit estimates, but presumably reduces their efficiency.
 

Table 6 reports the calculated R2 for the three estimators for both
 

Samples (A) and (B). It is somewhat surprising that the gravity model does
 

quite well in predicting the mii's except among the higher educated group;
 

the R2 actually increases for the gravity model based on the full sample
 

(B) compared with (A), even though it does not explicitly use information
 

from these added sample points. The anticipated deterioration in gravity
 

results for the (1) sample occurs only for the higher educated men, where the
 

R2 plunges from .54 to .06.
 

More in accord with expectations, the logit OLS outperforms the gravity
 

model in all education groups for both samples (A) and (B). Clearly nhese
 

migration data are better fit by the cheaply calculated OLS logit model than
 

by the gravity model, even if only cross migration rates are of interest,
 

i.e. sample (A).
 

More surprising is the superior performance of the maximum likelihood logit
 

estimators, which outperform the OLS logit in every instance. Even though the
 

ML logit are not based on the nonmigration cells, they predict them admirably,
 

increasing R for those with no schooling from .96 to .99 (the Itnonconvergent"
 

case), the secondary educated from .82 to .89, and the higher educated from
 

.70 to .77. In the primary educated group, where there were no zero cells,
 

the LM logit explained .98 of the variance across all of the cells compared
 

with .95 for the OLS logit. In sum, the OLS logit appears to represent a
 

substantial improvement over the gravity model. The moderately more
 

costly nonlinear HL logit estimates, even when nonmigration cells are omitted,
 

provide a still better fit to these Venezuelan lifetime migration data.
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Table 6
 

Comparisons of Coefficients of Determinationa
 

Between Actual and Predicted Higration Probabilities
 

Based on Alternative Models and Estimation Techniques
 

K d u c a t i o n G r o u p Function Form and Estimation Technique
 

SaMpIe Size Sample Definition Gravity H4odel b Logit OLSc Logit HLd
 
and Code 2 2 2 2 2
 

RR 2 R1 R
 
1 2 1 K1
 

No Schooling 


379 A mij > 0 J -1.23 -.09 .56
 

4'. B aii .92 .96 .99
 

Some Primary Education
 

380 A mij > 0 i J .49 .56 .57 .71
 

400 B mtj .93 .95 .95 .98
 

Some Secondary Education
 

378 A mij > 0 i .60 .62 .71 .72 .87
 

400 B mij .64 .64 .82 .82 .89
 

Some Higher Education
 

358 A mij > 0, i Jj .54 .57 .76 .75 .84
 

400 B mij .06 .06 .70 .70 .77
 

Notes: aSince the mean of the predicted values need not be the sample mean, given the 

form and procedure used to estimate the various models, two ways of estimating 
the Rl2 can differ. 

2 - (Ey2 _ 2 + Ey2)/(Ey - (2y) 2N) 
i i
 

j 1- (E(y - - (y- /((y 2
 

vhere y is the actual and y the predicted mi'ration probability, y is the mean 
and y is the predicted wean, and the summations are over the N observations 
of the sample. Mhen the same v3lue la obtained to 2 digit accuracy, only 
one result is reported.
 



Not"a to Table 6 conti~ued: 

bThe gravity mode. is of the form log mi + log X and Is estimated
 

by ordinary lea'it squares for m >"j 0 ad 1 J.
 

CThe Logit model can be estimated by ordinary least squares in the odds'-ratio 

form, '(m /m .) - a + 8 log X for observations where m > 0, i 0 J and 

011 > 0. ThU procedure imposes the adding up restrictiono" i.e., 
I - Emj for all i. ij 

dThe maximum likelihood logic parameters are the estimates of the logit
 

function m i - 1/(1 + eip -B in X), that maximize the likelihood function 

given the observations of migration rates foxr various cross migration cells
 
including zeros, i.e. all m , i 0 J. This procedure does not explicitly
 
impose the adding up restriction, i.e. 1 - E mij, for all i.
J 
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V. Conclusions and Discussion of Findings
 

Hathodological Conc luaions
 

The Lraditional double logarithmic migration function has lroven an 

adaptable way to explain patterns of Interregional migration. But its 

satisfactory fit to daca from several countries should not deter us from 

repla:ing it by a more rigorous statistical frametvork that both uses
 

mre inform~ation and plausibly restricts the probability of migration to the 

zero one interval. keceLtly added to the tools of ccono-trica, tLme polytomoua 

logit framevork appears suited to studies of interegional migration and fsocio

economic Mooility. 

In this inventigation of male lifeti= internal migration In Vtnezuela, 

tho linear (ordinary least aquar(a) estirw-aten th !.;; -: cout for 

more of the variation in migration rt!!cn than do the lit,,var etn,17.-iten of the 

double logarithmic gravity m-t.l. Nonlminear rxirtin 1tflie1ho,)d !ejryft entirmates, 

moreover, prove nUJpeC!ior to the cheaper linear logit vat irmit n. ExpIanna

tory variables a:cotmt for txore ot the variation in r-Igrat.on rtr., .h- t,.cy 

,,r, ce-Ified in logarlir-r'c form In the logit rA)deIl, and thin altio permits 

direct tests of neveral tineful econo tic hypothenen regarding =igrat!on 1yenhvior. 

The nor=, lIzAation of nIrat i 6,y the origili popiulation si e is 

consistent with thene data, except for the higher edicitlion ,roup, w:here the 

coefficient on origin population, NC, In ntatiatlctilly tylgnIfrtant aind negative. 

As Indicated in this paper, the unreatricted inclusion in the zign:tion function 

of origin and destination jopulation size variables has little basis In theo:y. and
 

\K" 

http:r-Igrat.on
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considerable potential for biasing other parameter values by becoming a proxy
 

for omitted persistent factors that account for historic patterns of migration.
 

In this exercise the importance of both origin and destination population
 

size was most noted among the more educated, the class of skilled workers for
 

whom there may indeed be perceived gains from working in a large izatropclitan
 

labor market. 

When regioaal labor market conditions are expressed in logarithmic 

form, the uniform logistic model implies that origin and destination 

variables enter in ratio form, an empirical restriction that is found to
 

be consistent with these data. Schooling and population growth variables,
 

however, do not appear to enter in ratio form; the arithmetic form may be
 

more appropriate.
 

For this group alone the Cobb Douglaq specification of the migration 
function may warrent more study, i.e., 81 - 1-02. Research is needed to 

determine under what conditions and for what problems the constant refarns
 
to scale restriction on the migration function makes sense. Perhaps the
 
concentration of the less educated groups in certain regions has not reached
 
the same proportions as for the more educated groups, and thus not evoked
 
the nonlinear restraints on migration rates that is implicit in the constant
 
returns to scale Cobb Douglas function.
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Empirical Findings
 

Within the limitations of a single aggregate cross section, the data
 

from the Venezuelan 1961 Census describe plausibly how patterns of internal
 

lifetime migration might respond to economic and demographic forces. Analysis
 

is limited to men, since observed wage and employment rates should be less biased
 

indicators of productive opportunities for men in all regions. Four educa

tion groups are distinguished because it was expected that labor market oppor

tunities and individual migratory response parameters would differ by education.
 

Tabulations for every region documented the tendency for the more educated
 

to migrate more frequently (Table 1) and to be less deterred by distance and
 

more responsive to relative wage and employment differences(Table 4). Within
 

education groups migration is also greater from regions where school enrollment
 

rates are higher. Thus, disaggregation of the population by education appear
 

justified in the study of migration behavior.
 

Average wage rates at destination are associated with migration within all
 

four education groups; the elasticity of the migration rate with respect to
 

to 2.9. Measured origin wage rates,
destination wages ranges between 1.4 


*Female migration data were also analyzed with results similar to men's.
 

First, women tended to respond
Several differences might be noted, however. 

more dtrongly (larger elasticities and t statistics) to male wage rates than to 

female wage rates, particularly among higher educated women. This is consistent 

with many women migrating with their husband or in search thereof, in wh! 'i the 

market earnings of the male dominate the migration decision given their more 

frequent participation in the market labor force. The expected income hypothe

sis is accepted only for higher educated women. Based on women's wages and
 

employment rates, the nymmetry of origin and dcotination effects is rejected,
 

but is accepted if based on the respective male variables. The intercepts
 

were virtually zero in all except the higher education group, where the F
 

was 3.17 (1,220) and the intercept was positive. For women the odds ratio
 

in 14 cells for the secondary educated was zero, and for higher educated
 

women 19 infinite (none stayed at birthplace) and 31 zero.
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6 owever, are less of a restraining factor on migration, particularly among the
 

Destination
u)A..,.1-oled, but operate, nonetheless, in the anticipated direction. 


wage elasticities, therefore, exceed origin wage elasticities, confirming
 

that the origin wage may proxy the availability of investable funds which facili

tate migration. The differential effect by education level of origin and destina

tion economic variables does not confirm the selectivity hypothesis, which implied
 

that origin characteristics should influence predominantly the less educated and
 

destination characteristics should influence the more educated.
 

The esuential feature of the Harris Todaro model of migration and labor
 

factor markets is that inflexibilities in wage rates across labor markets induce
 

Holding constant migration rates,
compensating variation in employment rates. 


the presumed compensating variation between wages and employment levels is not
 

evident in Venezuela among male migrants with less than a secondary education.
 

For these less educated groups in the labor force the traditional wage gap
 

appears to be the predominant determinant of urban labor force growth and
 

interregional migration. This finding can be explained in several ways, but
 

to test these conjectures is beyond the reach of our data. First, the avail

ability of low paid jobs in the traditional urban sector may accomodate less
 

educated migrants upon arrival at destination. The elastic supply of these
 

low paying jobs reduces measured unemployment and lowers the cost of search
 

for modern well-paid jobs. Alternatively, employment levels may have been
 

atypically low during the 1961 urban recession. Particularly for the less
 

educated, employment levels in 1961 might have deviated widely from those
 

prevalent in the prior two decades of urban expansion when much of the observed
 

lifetime migration occurtd.
 

The latter explanation was explored with unemployment/employment data
 

derived from the 1950 Census, which also implted little sensitivity of the
 

less educated migrants to the measured level of employment a decade earlier
 

in a more "normal" expansionary phase of the national economy.
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But for men with some secondary or higher education the elasticity of
 

migration with respect to employment is greater than that with respect to wage.
 

For these better educated men the Harris-Todaro (1970) framework may be
 

applicable; the potential origin wage (not conditioned on employment rates) is
 

compared with a weighted product of the destination wage rate and the probability
 

of finding an urban Job. Holding migration constant for secondary educated,
 

a one percent increase in destination wage rates is offset by a 3.5 percent
 

decrease in employment rates (or a ten times larger relative increase in unemploy

percent decrease in employment rates 
ment rates). For higher educated men a 2.4 

would offset a one percent rise in destination wages. With this 
steep trade 

off between employment rates and wage rates, interregional relative 
variation 

wage rates are observed to be smaller among the more educated than among
in 


less educated, or conversely, levels of unemployment observed 
among


the 


(Childers, 1974'.
various education classes are about the same 


Dualism may be an important aspect of the labor market fuz less educated
 

workers in Venezuela given the large differences across regions in wage levels.
 

But to characterize the trade-off between wage rates and employment at lower
 

education levels will require additional, more refined information on the
 

traditional and modern subsectors, job turnover and the duration of unemployment,
 

hiring practices and evidence of the consequences of wage controls. Published
 

results of the 1961 Census, unfortuiately, do not confirm any interplay between
 

employment and wages for the vast majority of less educated Venezuelan 
workers.
 

This interpretation of regional integration of labor markets by education

al level is consistent with the diminished deterrent effect of distance on the
 

migration of more educated Venezuelans. Also, the size of population at destina

tion attracts notably the more educated, and there is a corresponding tendency
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for the more educated to be less inclined to move out of the more populous 

states. These patterns of behavior may be useful for prediction, but should 

be interpreted with caution as they probably are attributable to the dynamics
 

of the migration process that are not adequately captured in my static frame

work. 

Population growth appears to be a powerful added force affecting the redistri

bution of the Venezuelan population, but it apparently operates predominant

ly through its effect on destination choice, and less on the population 

at origin. The rate of population growth is today beginning to subside in 

Venezuela (Cerrutti and Kar, 1975), as urban fertility rates decline. But
 

this emerging trend will not immediately slow rural-urban migration. More

over, the combination of educational, health and family planning services
 

that might evoke a decline in rural fertility that would slow migration
 

may prove costly, and overtax the commitment of many low income countries
 

to rural development.
 

According to the estimates reported in this paper, a recession such
 

as that which overtook Venezuela in 1961 and increased sharply unemployment
 

would curtail the urban influx of better educated migrants. But increasing
 

measured urban unemployment would do little to dampen the growth in numbers
 

of less educated job seekers so long as the urban-rural wage ratio remains
 

unchanged. Herein is the thorny and perennial problem of wage and incomes
 

policy for a country experiencing rapid but uneven growth. Until means
 

are found to narrow the gap between urban and rural wages for the least 

educated workers, the reallocation of the population to the cities will
 

continue.
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But this conclusion also has another side. The dire prediction that
 

growth of urban employment might becone socially counterproductive, as 

suggested in the context of East Africa by Harris and Todaro (1970), is 

not confirmed here for Venezuela. With no observed tradeoff on migration
 

nobetween employment and wage rates among the less educated, there is 

reason to assume that socially wasteful urban unemployment is due to 

urban wage rigidities. On the other hand, the potential social costs
 

of unemployment among the better educated requires much more disaggregated
 

analysis to infer the extent to which this unemployment represents idle 

resources or occurs in conjunction with job search, mostly among young
 

inexperienced workers. Given the above average human, and, I would expect, 

physical wealth of men in these better educated classes, it is not clear 

to me that unemployment is a socially inequitable means of clearing inter

regional labor markets when wages are imperfectly flexible. It remains to
 

be seen, however, whether greater flexibility in wage determination might
 

not foster more efficient national utilization of this pool of skilled
 

labor among competing regional employments. 
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I. Introduction
 

A considerable body of literature concerned with the process of
 

economic development has characterized rural labor markets in developing
 

rural wages are presumed to be institutionally
countries as uncompetitive --


set at levels above the "market" equilibrium and significant under- and
 

unemployment of labor is aasumed to exist (see, for example Lewis [14],
 

Ranis and Fei (17], Robinson (181, and Sen [27]). These characterizations,
 

t to rigorous empirical examination, nor
however, have rarely been subj 


has the non-competitive distribution of market (paid) e..ployment among
 

rural ho"ahousholds been well-specified. Among studies using rural labor
 

market data, Rodgers [19], ignoiing the identification problem, concludes
 

that the competitive model is inapplicable based on a gross negative
 

correlation between wage rates and aggregate employment across seven
 

Indian villages. In a more richly detailed study, however, Hansen [8
 

presents descriptive evidence that household members in rural Egypt are
 

employed for a considerable number of days during the year and other data
 
1 

which would appear consistent with a competitive framework.IHansen also
 

finds a strong positive correlation bet'een rural wages and hours worked
 

per day during the year for males, females and children. Given that the 

seasonal pattern of wages is fully anticipated by workers this result can 

be interpteted as evidence of the positive compensated substitution effect
 

implied in neoclastlcal labor supply models (bee Ashenfelter and Heckman 

12 ]). Hansen does not, however, attempt to explain the cross-sectional 

variation in annual employment nr3ng families. 

,n thin paper a neoclassical framework based on competitive 

assumptlionn is utilized to describe market (for pay) labor supply behavior 

Helpful comrmenta for thin paper were provided by membtra of the Industrial Relations 

Section Workshop, Princeton University, and the Workshop in Labor and YopulatLion, 
Yale University. 



marginal efficiency role of schooling in agriculture based on labor supply
 

behavior.
 

A limitation of the analylt. iii that It itj both a test of the 

competitive framework--In which an Individual'n employment within a labor 

market, given the market wage, In determined only by tjupply behavior -

and the neoclasintcal model. Thus it in pontilhl.' tha&t the prediction! 

derived froza the theory rmiaY lti contradicted empirically not becauuie 

rural labor markets arte noncompetitive hUt becaune the nvoc lautilical model 

of "peatiant" behavior uiplci ffed ii; wrong or ItOcom. Yp.-t,-. Alternativrly, 

of courue. pen;tItnt: may be "nvecl ;i',ical" but iin'titut ional rer.trictions 

on employment taken ititt tie -i foil att mpttiin lr.ty 

test for such behavior. Tie er;pIricA1 retriult obttind, ho,-e'ver, are 

supportive of the .ehavl,-ral 1pli(atttot, of the neoclxfilcal-cmpetitive 

model.
 

In section 2, the rod,,l 1 la.Id.djI hou-ie4h,ld labor tiupply In 

which the hu.baand tt :ir. reviewt'd. 

not kccourit rnly to 

iald',wif arrt- Ii briefly A corrv.,poiidIn,:, 

Iindh I ldin II? ! d 1 tI -vIr:p.ir.it. iv,' - .tmodel for hot !,(Ih ,4 ti t at I I tIt 

d t , t h et. ,1 the vntl I:,(t ,gtaticil are de* Iv.I d t o p.iid t 1 AI r. .,I -

I
lean and lantholding modvhi III WihIh Ive-i di'-otet .1] I their tiri, (,) u',

hold nctlvitrie aret aluo briefly con-v.derd. Dat;a I ni rur i h~i..,.}L Id 

In a e to tht. I t'1 Ct o: t i I .tk1111isurvey from ti thanLi urv L tf(.t r.t 

to the market labor nupply of rrma cti and 14Il e nIl land r1i and ln,1dhold:ng. 

householdn der ived from the rnhuel,, in VLtLion 3. Section 4 contatiniu a 

brief surimary end concluilon. 

1'1;
 

http:vIr:p.ir.it
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in two-person households in developing countries and 
is tested on micro
 

data from India. While the implicit assumption underlying 
most of the
 

development literature is that this framework is inappropriate 
in such
 

a context, many characteristics of rural areas of developing 
nations
 

may make the application of the neoclassical labor 
supply model more
 

-- labor is less
 
appealing than in developed-country labor markets 


heterogeneous (but wage rates within narrowly-defined occupations vary
 

greatly because of geographical immobility), non-pecuniary 
differences
 

lik'ly to be fewer, taxation of savings 
may be ignored,2
 

in wage-jobs are 


more flexible. 3 Unfortunately, the standard neoand time worked may be 


classical family labor supply model, designed to explain 
behavior in
 

[121, Ashenfelter
as presented in Kosters
developed-country labor markets, 


provides few predictions that are

and Heckman (2 1, and Knieser [11], 


testable without high quiality data on non-earnings income, 
which are


4 

It is shown
 
particularly difficult to obtain in developing countries. 


here, however, that the extension of the theory to households owning land, 

who make uD a major portion of rural. households in India, and the comparison 

relationshipi yields
of landless and landholding household market supply 

an array of reftutable predictions nrt requiring the e;tmat[on o comr-

For instlanc , It I 'I dCIon';tratLd tialt lictgro; own
pensated effect., .
 

wage effect on labor suppli ed to the rn;,rki!t .shn11d he algebraticAllly
 

thait If :,,looling

lest in landle.,; than In land-owning houiehold; and 


abiliLy or technical elfIctoncy of farrn rnat:;.cr
augments the l 1Icat lye 


Ilr ti I orl i I fp shotild be

(or their wi vwi ) hatI the laibor ,IpIpy -,.du c atIn 

more ngativv in landholding hol,;,holdi. lh .afi, by-produwt of the
 

for tenting for the
theoretical analynIn, a fram'!work in etMtinhed 

http:rnat:;.cr
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2. Theoretical Analysis
 

Landless Households
 

The model of the landless househo.d corresponds to the standard 

model applied to developed country data, as in Kosters (121, Heckman and 

Ashenfelter [2 ] and Kneiser (11], and will be briefly set out here. 

The household is assu,-:,d to act as if it maximized a monotonic
 

twice-continuously differentiable, strictly concave 1,ousehold utility
 

function, as in (1):
 

g , MN, F; E!, EF)
 

where UN is the utility of the household without land, XN is the amount
 

of market goods consumed and MN, FN represent the non-market time of each
 

household member (husband and wife). F and EN are the schooling levels 

of the husband and wife, which are aissed to influence the demand for 
r 

non-market time.5 

The full-income constraint for the landless household is given 

by (2): 

XN+ WFFN ++ IN . WW(2) f0(WF + WM) 

where P to the total time available to each family member, WM and WF 

IN 
are the market wage raiter of milt! .ind f,'m;1l4 .aborir n, ;ind iri asset 

income'. Implicit it (2) 111 tlw ai ;ption th t eacth fayt ly mcrnber can 
6 

work for asny .rmoiin t of ti In witioisitaffecting lilt, (lir) waye. ; tiurs 

family employment, ot-curring only In ti marke t, it de.termined rioloy by 
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supply factors. It is initially assumed that the husband and wife spend
 

some time in the market; the behavior of households in which the wife
 
N 1N N
 

- 1 . n _ F 
is a non-earner is discussed below. With 

X 


(2) can be rewritten in terms of market time:
 

N W+ AN WF+ I N 0

M H F F 

The appropriate Lagrangean equation is thus:
 

(4) NN wE+ N
-N 

where PN is the Lagrangean multiplier. If oniy interior solutions are
 

considered, first-order conditions for a utility maximum are:
 

(5) gx - - 0 
N
 

(6) gH= W O
 

WF a 0
 

N N
 
()AN WH + AN WF N _xN .0
 

(7) g F N W 


(8) AM H F F+ -


Totnl differcntt.tion of (5) tirougt (8) yields the set of differenttal 

equation,, lit m.itrlx form: 

dXN
(9) 9Xx 9X 9x" - I 0 

g'M p, gV WM d dWH 

N
gFX RFM FF -WF dFN dWF
 
NNN d F dN )
 

N

diN (-X dW - A dl) 

S F 
-I -W -W 0 -dW 

MHH F F J 
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Own and cross wage effects on the market labor supply of husband
 

and wife may be solved from (9) by applying Cramer's rule. If the
 
asN N
 

Hessian matrix is written/ and *rc is the
determinant of the bordered 


cofactor of row r and colunnc of that matrix, then
 

N ,N
(06XN 

(10) 1 N K -M, i- 2
i2 42 


6W N K N =K i 3KK-F, 


(11) 6XN N N
 
F 0 +i3N 43
 

6W N K N
K 

which are the standard Shutzky decomposition equations:
 

6) 6M N 6M
 

W - XK (g_)
-

6
(13) 
F 6F N (6F

6
6WK _ WK)7J -K 61 

These wagv-supply relationships yield few testable predictions.
 

While for own cffect. ,;econd-order conditions constrain the first terms in 

that non-market(12) and (13) to he pw;itiwe, sitnce it i!; unoually a; sumed 
" I N NI 

64/, . AF4 - 0, the uncompV11;ated or grosstime is .i 'normal' good, 


the own wage caii be of either
reiati tih tip t)twevi.n m.trke t l.i)or iupply ind 

sign. A fortlori, Ltt model In imbiguou,; with regard to gro.s, cro.; effects, 

d, although Yiisel.vr [11) hasisin:e (1-Y w,/ ( 6W ) i' unt; lii 

/ ',W) 0, where * denotestht if W .holn0, then (A, /6W) - ( 

the own grots wage etfect in householdti where the wife devotes all her time
 

to the household nector. However, for thin prediction to be binding it
 

http:Yiisel.vr
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is necessary , from (12) that the husband's and wife's nonmarket time be
 

complementary and that the compensated cross effect on the husband's labor
 

supply dominate the weighted income effect. If 6N/6WF z 0 ,whichis
 

consistent with either complementarity or substitutability, the sign of
 

the differential in own gross labor supply effects 1etween households
 

differing by the wuife's work status cannot be predicted. Thus if all
 

family members in developing countries were strtctly wage earners, without
 

data of sufficient quality allowing relativel' precise 
estimates of "pure"
 

income effects (and thus of compensated subFtitution effects) neoclassical
 

labor supply theory could not be readily u:,ed as a framework against
 

which to contrast empirically alternative theories of Wage-employment
 

relationships. 8 Not all participants in rural labor markets are members
 

of landless household;, however.9 For families with land or other productive
 

assets the model described above is incomplete since it does not take into
 

account family labor activities. The standard (landless) model is modified
 
obtain a 

accordingly in the next section to Aricher test of the neoclassical frame

work.
 

Landholding louseholdn 

Landholding households are distinguished from landless households, 

for the purpo,.esj here, by the feature that In the former at least one 

hoUwiehold memibrr cori :ii.ii part of his (her) time with other productive 

a~nset; (thiel ly lanad) ownewd by the hou;.hold for tihe purpose of generating 

(farm) income. Ilitially It Is ;assutmed that both family member,; spend time 

In farm product'ion. Hlouleholdr. owning l and or other productive assets are 

anftlumed to maximize a utility function Identical to that of landlesn 

houn(eho !ds: 
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(1)UL _ g (XL', 4J FL; L~r L~ 

The schooling levels of the husband and wife in landholding households 

the demand for household time in the same wayare also assumed to affect 

as in landless households.
 

The production of farm output Q, derived from the production
 

a

inputs (including labor) of the landholding family, is described by 


twice differentiable, strictly concave production function 
(15):
 

(15) Q - r(m, f, K; e) 

where m and f are the quantities of male and female labor 
used in farm production,
 

is a vector of the prices and quantities of other farm inputs, including
K 


al., which are assumed to be
land, irrigation facilities, weather, et. 
10
 

exogenous. For simpliJty, family and hired labor of each type (sex)
 

are assumed to be perfect substitutes but male and female labor are
 

At least part of both m and f thus represent
imperfectly substitutible. 


family labor.
 

e, a conditioning variable which represents the stock of managerial
 

ability of the household, 1 2 such that sr /6e, 6 f/6e, 6r /6e > 0, is 

hypothesized to be a function of both general and specifiL human capital-

their work experience on their
the schooling of the two family members and 


own farm; i.e.,
 

(16) e T (E; F' A F) 

where T'I T2' 4'3' T4 > 0 

It ie further ansumed that the level of specific experience amassed itk off

12
 

minimal such that manaerial proficiency 
cannot be hired out.
 

farm loba i 
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It is also assumed that there are no direct, i.e., worker effects, of
 

schooling -- schooling and work experience do not directly augment the
 

productivity of workers in such farm tasks as weeding, plowing,
 

reaping, etc.
 

The budget constraint for landholding households can be 

written as: 

L LFL(17) n(wM + w F) + r(m, f, ; e) mw- fw + I . X + MHLW + FLWF 

f- -f
LL 


or noting thatAM - -M-mandX F - F-f: 

L + LHL + IL X 

(18) r(m, f, K; e) + xMH + X
M F F _ XL- o 

L L 

XM and represent net labor supply and need not be positive; on farms with 

above some point family labor will not be sufficient
productive capacity (K) 


for profit (utility) maximization and the family will hire labor so that
 

L ,XL < 0. W and W are thuts the wages paid to hired workeru by the 

~M ~F M F 

landholding households and the wage rater received by family members if 
I, 

they work off the farm 0 XF > 0). Con,.itent with the competitive 

assumption, there are no constraints, on the quantities of labor hired or 

on market labor nupplied. 

The Lagranpean equalion for the landholding household is thus: 

w(tg) " , 1, 1 

' F1 ' + A + 

i ! ,  

(19) V- g (Xl', HM, I- , .) + 1i' [1'(m, f, K; e) 

XL W + -_ , 

Ansuming interior solutions for all control variables, firat-order conditions
 

are: 

1cSq 



L
 
(20) 	gx - P
 

Lw 

(21) 	gH - P WH a 0
 
Lw u
 

(22) gF -	 L Wy a 0
 

(23) r. -wa 0 

(24) rF WF " o 

(25) I'(m, f. K; e) + LWH + AL W + IL _ XL . 0 
H F F
 

The first three conditions are identical to those pertaining
 

to landless households; the marginal value of each household member's 

time equals the relevant wage rate irres'pective of whether work in performed 

(24), however, art the prof it-maximizingoff the farm. Condittons; (23) and 

conditlon'i tor variable Insprit uvie, Implying that the level of farm profitn 

to tht houichold'i co.tvitimptlmi preferencetiis Indepe-ndent of or exogenou!; 

and leveln of non-earn!ng,!; incomen.:e thc quantitlvi of m and f usvd will 

sidealways be tho~i corr,:.,pondlng to protit naxlrIat ton . Tie Iit hand 

of (17) thuv repre nun t Mixlmum potenttial Income and corr en pond n to the 

concept of full Inconew In the litand-ird (l.(dl,,tii) hl. Given Lhiar20dC 

Independence botwcel con-,irmptio1 anid piodctlo , it ii poni Il to compare 

the behavior ,,f 1.m ,l alm. 1 ndltilogti hidcnt1c.0l co .,mptionind It.imll,,. in 

,. t .t .1 hI tIim.ho Ii.1 , t e'.p.treequil l rIa, !.,Into w ,-c. i, .e ld.i .v 

S- - I 1 . 
rat 'i ;idml c ',I i . in, .w'4 ,, I W I.%n.i 1. I t ,) n 

it dl1.114. -1- 4)1fli f lf.rit 1.1 .qoif Itom i obt.,lu ,ed by ,t. l ly 1 ri.nt atin | 

equat loi, (20) thrmq-h (.'")), -llch (.mu bi- ir.d t.o ) .olv.f(r Hi, rctp.oii of 

imn w.mi y iaex-opc I f it net Iahor ,iopP 1 y to) (11-ihI 't-i rat 4 .td otit!r 4-xoge ut 

vnriable" In landholding hoiv;thold In. gIven by (26). 

http:hidcnt1c.0l


8XX gxM gXF 0 0 -1 dXL 0
 

dKL
gMx gMM gMF 0 0 -W 	 L dWM
 

gFX gFM gFF 0 0 -WF dFL jL dWF
 

(26) 	 =FW
 
0 0 0 rn. rMf 0 dw d H r m dic
 

n 0 0 rfm rff o 	 F foc dK 

0 	 0 d'L (_AL dW xL W 
-l -W -W 0 

j 	 K wM F 	 - i l 
L W F 

The partial derivatives of male and female market labor supply
 

with respect to the wage rates, obtained by solving the relevant equations
 

in (26), can be 	written an (27) and (28):
 

6 H _ _2_ I.A 62 ___ K- H, i - 2, j - 4(27) 6XL .
 

6WK 1. +K I. L
 
Y. - F, j " 3, j " 5 

(28) 	 6AF 0;3i 11 63 - 1
 
L K I. L
6WK 


where *LIn thl bordered INcoian dc.termlnant in (26) and rc the cofactor 
I'c 

of row r and (olu:m; in 0?I owi-vr it can be ealily shoii that 

L 1. 141 1111 


L / IN a / for 1, j - 1, 2, 3. Moreover,
 

*t , I It,. /kI(I . / wh.r, A - r r' -(' )? 0 and x m, jan 

MM
J4 fx Mx tht,f V 


4. x ft " l	 " 

(29)AX1 

AW ~ WK 61~K K 
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(30) 	 XL g r 

6W K WK-1 K AlI A 

Ii equations, (29) and (30) correspond to the elementsThe flint two terms 

of tile standard Slutzky equation. and art! identical to those in (12) and (13) 

except th,-t til c,1ome' effect li weighted by net labor supply, XL the 

- M, ' - F) andtotal 	 family labor s;upply of member k (Q
difference between 

The third term i!, the responseproduction.labor of type K u.ied in farm 

wage, which munt bt, negatlve in tile own case 
of labor u;e to a chainge It the 

.m c'ale 	 productionand p.a lyv othitnwii'i, it ,a] vteI, labor In I arm 

) B .ii.v X1. will be positivu for 
are competti ly.' Input; (,icv Allen [ I 

ytigk labor Io thi. mulik , thit j'ro.';.; w gc-net .'opply
hous!ehold'. :itip 

ttil hot;,ho,! ; .1., in the 
relatL 	irn-,;l p; are th i,, .Irlg , Ur for I.m dho 

I the t hoLjween: titm tilt . J dl it-tentt.illandleis .'I ,How.ver, 

o0.'n wage vI! e'rCt oln "-.11 k't LLior tiippi i I I ndholding and 
compenr; ated 

landlesc i hou_.eli'',d' mtvet be p, ,it. ve. S;ubtracting re.p. ct ively (12) and 

(13) from (29) .ind (00) yhlldn: 

(1) 14' :M4 mm 6M _I m(- ) >0 
6W 	 W A 61 6_W 61

M.4 

+ f - f 6 0(2~Ff 
WF 	 6AW F4 

( I.') ITO ,. tv tlhat if "pea ant" honileholdiEpr'n.ion.'t ( II) mI1 

., ,),' l" I lor .r,' r ompet Iilv' tiet, hl,,VL 	 Iii "' l .u , '.' umnr,'l .uid It rn.itketri i 

ifltil tiv( tn.irl' t I r "y 'I.', t.ljiti) a w g', Iruirgi' l1 l ,'i1 hiii.,.''I JnIii will 

It* ,i gtol)rii vlt.illy gn,. 'ir Lii.til .it III l.til 'Irin h)uoi, Ih9)Id! " h .1 (1d f I4-. 'uItL al 

a r I tir'- htl c.ii t' .i liit, I'.I '- ivt 'liv )Wi .t( lendi to a redun t ion In Iamr i Iy 

\GI\
 

http:it-tentt.il
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labor time spent on the land owned by the landholding family, rmm/A, rff/a < 0,
 
associated
 

A with the wage increase in attenuatedand because the rise in Income 


In landless households supplying
in landholding hujseholds (relative to that 

the relevant labor input (m, f) becomingthe same total amount of labor) by 

more expensive. 

The Juxtapos ition of landle.s s and landholding market labor supply 

a framework for tetiting for th,- existencu of the responses alro provide, 

and imaugerialhypothestzed linkage btween education (experience) 

eM/61EK and the relaLJon-t.h betweenefficiency. L.et 617]} be unknown pr 

t ier ard choo lIng, ident 1 al Ior both landlessthe der and for non-market, 

hoursehold From and (26), the relatlomn'ihip betweenand landh,'ding 	 l. (16) 

market labor rnupply and schooling i l.ndholding households it thus given 

by 

6M m K- M, I(33) 	 6M8 rfe rf - rme rf) 


6E 6E A E 6E
 
K K ~K K K F. 12
 

F F
HM .6" 	 mf re rm)] 6 -f(34) 


f ~ ~ . LorF -- 1

F. A 	 6 K 6 K.K 6E K 

The second trrr.--. In (33) ,nl (314). the .ffects of schooltl ni,on the demand 

i- t ichooling thi productivitytnL.ruefor fa in labor lorifpt , ru ,t b. pwilv't 

,. ths. 1 [,, "'M/' ie"r pow,' of ,,Irkvtof inpult wh. l v-vr nIl '. ()I /!'. t.t t 

" 
lahor 	 1jupptly I. lav,.V I .,d ,lthlr' l w. ll.lill v" .r..ca..twi 	 i ikar,1 11 

Io 1111' 	 uI.VCti f t 	 .oI t 11. toI it IIld 14.4'4 houI t.1,I Jf. I I hI, F.f h 

M.'Igl! fodo of( t1e. dll f':. ! lrl1 1ho un.. litC 11 10 t of t 11 . iichoo. lng tta inment 

If rn; I.e.,)t faml I y m mbet.i (in th'e t'r nd lot larbor on thr 
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6 L
(35) 	 6ANK 6m

6E 6E K 6E<
 

K K K 

(36) F _ 	 <" 
6EK
6EK 	 6EK 


Similar results would obtain for differential experience effects, if such
 

experience in relevant to managerial efficiency only on a household's own
 

land.
 

Refutable predictions can also be derived directly from the land

holding model with renpect to the relationship between non-labor farm
 

inputs and market labor aupply:
 

6XL 0L r - r 6 

(37r 62 fc rmf mo ft - r,(6i--) - . 0 
6e w L A T 

L r r I' r 
1 6F 6f < 0 (38) 	 6F *63 m f mm 

,e6wfr L--
rai te a 

for labor
Since an Increarie In the level of Inputn v both A the demand 

t, Incraseu
time "pent In farm prodtuct ion and , through Lithe Incorme ,Icc 

the de. ,trd for I ct itre (nori.!llty azi+uired), ('17) and (lt) nunt be Inegatrly, 

Ial j , , t I erct bet i, proporti ona:,l to the ma'rgin.al
tile m..Iito o of the 

e., 1ct , an11d : t £et.,Inpon'iet hv own let , i111 1-1111 or'"'product o t ti I.I(t o | injtt 

t) ( I l o r t I . Itrw )t 11. r I np, t .Ho Ito i. ,(ho 1(1(I ;t:,J t ;! I a -n; more 

14"-:1 in th, labor marketo wil',til th:, pa.irt( Ic pAteendowv(d with l)o)l,,t t,)n 

16ur.i I II4)te1eh4) 1d withI N~on vii 011q,~ ! .4i 

In tt,. l v ,.,:t Ion impl iIcatfonti wc:r' dr.wn Irum the mudelis e ,io 

both the
of landlenn and l.:hIndho 141n" h,)urieh, Id?: uhnder tl:o anritumpt ion that 

hunband and ,e employed outlide the houtseh (d nec:tor, aIhough (inwif were 

http:ma'rgin.al
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the landholding context) not necessarily in the market. In this section
 

we briefly consider wage-labor supply effects in similar models in which
 

wives are not employed, modifying Kneiser's results (11] to apply them to
 

landholding households.
 

Kneiser has demonstrated for landless households the existence 

of a differential in gross own wage effects on male labor supply between 

household!, in which the wife is employed and households in which she is 

not whose sign depends on whether the time of the husband and wife in the 

houseiold are (net) complements or substitutes. In particular he shows, 

using the notation here, that
 

(39) 	 (61 (M1, N 1 M* _<M0 <6> (6M .* >
 
6W1) _ N XMM [(.)6> (_f)] 6 WF
(6_.. 	+ 

where the * refers to families in which tile wife allocates all her time 

to the household. While in the latter households (6M/WF1) Ii not obrierved 

since W. "iot repretent the of the time of the wife, If (6M/6W F >) 00doet. F> value 

for hous.eholdti where the ife 1i ; an earner, no that (61/6WF )U 0, 

comparlI;on of gronnti own wage effecti on t.ale nupply In the two type , of 
Mil 

landlefc. hou, ehold-, can b ! uied af/iinternal contiintenc) te!,t of the model. 

In the landholdfinq houneholdic In which the wif, Is,not employed 

either on the fanrly's land or In the labor r.rket , the Lagrangean expression is 

(40) VL- g (XL, L H.F, F) + 1i.* [r(m, f, K; 0) + L W + 

f WF + 	 I - XI 
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In this case, tho female wage remains a relevant parameter even though it
 

is not the price of the wife's time, since the household will employ hired
 

female labor (-f). Becpiuse dF-=O, however, first-order condition (22) does
 

not hold. rhe relevant system of differential equations is thus
 

gxx g14 0 0 -1 dXLV 0 

dML* 
gMM 0 0 -WM A * dWM
 

(41) 0 0 r rmf 0 dm dWM rM : dK 

0 o r r 0 dF dl:F rf dc
 
fm ff tic 

-I -W 0 0 0 dvi (-Al dW -fdW F rdK dI)
H 'MM 1' K 

It can be easily shown, by solving (41) for wage effects and
 

comparing the results to those in the landless model, that
 

(42) 6 _M ((1) ._ * _ rmm 
6W~ ~ (W.612 

WMu
 

(43) LjLA F 6,* rmfHw ( - __
 

6WF 61 11
 

the gross own wage effect on male off-farm
Expression (42) indlcate. thiat 

labor nupply In landholdinFE hou,,-hnld, where the wife doen not work consists 

of coMpenflated IubItlitutlm and weighted 'ntvo effvtt on It.-c] .ir, 

which are, an In the Lwo-.krnr1huti,.holdti caio , Identical t ron of tile 

lcorrenponding landl,,it? houi,,hold. 'il,, third tvrvi In (42). the ,wn fartr 

labor niubet ttut Ion .11,ct , howevur , I'i]derit IcaI !' II l.,ndhuldlng housre

holds If female latbor can be hired, 15 io that by ubtrnctling (42) from (29) 
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6XL 6 L(6 
M 6M4* + XL (6M* M 

(44) M M (6 

6 6WM 6 M u_ M 6
6 


it can be seen that a comparison of male off-farm 
labor supply gross own wage
 

labor supply,

same result obtained by Kneiser for landless 
to the
effects leads 


(39), except that the difL.-rential income effect 
is weighted by net labor
 

should indicate
for landless households, the sign of (44)

supply. Moreover, as 


are substitutes
 
whether or not the household time of the farm 

husband and wife 


or complements and should be consistent with 
the sign of 6XL/6WF, since if the
 

male off-farm labor supply it positive, from 
(29),
 

gross cross wage effect on 


cross wage effect on
 The sign of expression (43), the grosu

(6M/6WF) -_ > 0. 


u 
is a ion-earner, however,
male market supply in households in which the wife 

the family
ind-Dendent of the relationship between the household time of 
is 


members,depending only on the relative magnitudes 
of the income and production

substitution effects.
 

3. Empirical Analysis
 

The Data and Etimation Techniques
 

In this section the labor supply predictions derived 
from the
 

landless and landholding household models formulated under the assumption
 

are tested using data from a national sample
of competitive labor markets 


survey of rural households in India collected in 
three rounds, 1968-69,
 

1969-70, 1970-71, and coded by the National Council 
of Applied Economic
 

This survey providet; informition on a wide variety 
of
 

Research (NCAER). 


household and fai characteristics, including the number of annual days
 

worked for pay in agricultural and non-agricultural 
activities and earnings
 

The sample used,
from those activities for each household member. 


stratified into landless and landholding households, is based 
on information
 

Housieholds in which 
collected in the .hird-round of the survey, 1970-71.16 


or were government employees and/or
either the head or spouse were absent 


that the data are restricted to
 salaried workers were excluded so 


http:1970-71.16
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17
 

cultivators and "casual" workers employed on a 
monthly or daily basis.
 

The market (for pay) labor supply equations to be estimated for
 

heads of households and their wives in the 
two sub-samples are given by
 

(45) and (46):
 

N
I N+ aN N +aN EN +N 

W+0N W+0N F B6KAM
(45) X N 2K F 3K +4KEM 5K


K K IKWM 


N K - M, F
N zN + u+8N N + 

7K F ZK K K 

L L EL +0L L
 
+ aL IL + aL 

ALK aL +aL W + LK WFF 3K 84K E +KEK 6K
(46) K 1K KM 2K 


L L LL L L 
+a 7 KAL+F 

8ik Ki + B2K ZK+ UK 
i-8 

8K are the relevant coefficients for the landless and land
where the 8NK9 


LK
i~ 
ZL are vectors of control variables, to be ,holding households, the Z

N 


N LThthoeca 

The theoretical uK are stochastic error terms. 
discussed below, and the uK . 


analysis implies the following coefficient or 
coefficient differential signs:
 

6 L <N

1 aL N >0 0
5K
IM iM 05K 


L N
L N 
86K -6K< 0
2. 82F -

02F > 0 7 

8. L N <
3 8N < 0 


7K -7K
3K 

BL < 0 i - 8.... 11 K -M,F9.4. 63K < 0 
iK
3K 


L -N <0
 
. 84K 84K 

Sign relations 1 and 2 reflect the differential own 
gross wage
 

effects in landless and landholding households for 
the two sexes, from (31)
 

consistenz with the assumption that leisure is a
 and (32); 3 and 4 are 


normal good; coefficient restrictions 5 through 8 
embody the hypothesis
 

that schooling and experience augment the managerial 
ability of the husband
 

f 
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and the four sign

and wife in agricultural production, from (35) and (36), 


the predicted farm production asset effects
 predictions in 9 correspond to 


on net labor supply, from (37) and (38).
 

Because the NCAER data provide no information on 
labor input use
 

the difference
 
on the land held by landholding households, net 

labor supply --


- M, 0 - F) and total farm labor
 
between sex-specific total labor supply (P 


is observed only for households in which the head 
or wife
 

usage (m,f) --
 L
 

Table 1, which gives household
for XK > 0.
worked off the farm, i.e., 


and land ownership for the total
 
characteristics and days worked by sex 


sample, indicates that while all the heads of landless 
households and 73.5
 

one doy for pay, only 40.8 rC.rcnt
 percent of their wives worked at least 


of household lieads with land and 29.1 percent of their 
wives supplied any
 

supply,

market labor. The dependent variable used to repreaent net laboz 


zero and concentrated
is thus censored, bounded at
days~ worked for pay, DL 


at that bound in the landholding sub-sample; i.e.,
 

L 0 L uL< 0
 
K K K

u L - L
L L 

DKm AK -K K uk >0 

L 

These properties of the dependent variable imply that if 
UK is distributed
 

the tobit estimation procedure would be more appropriate 
than
 

N(o, o) 


classical least squares in the estimation of equations (46) (see Tobin [28]),
 

the observed days worked
haeXL would represent the tobit index and DKL 


However, unlike in the usual "corner solution" application
off the farm. 


of tobit in U.S. female labor supply studies (Rosen [20], Schultz [26])
 

index

all males in the landholding sub-sample are earners and the "true" 


(for net hirers of labor). The tobit index,
L may take on negative values 
 \
M
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Table 1 Mean Household Characteristics by Sex, !rket
 

Participation and Land Ownership
 

MALES FEMALEM 

NOHARKET MARKET TOTAL NOMARKET MARKL-

LANDLESS 

n 0 309 309 82 227 309 

DAYS - 247.7 247.7 0 195 143.4 

EDH - 1.04 1.04 1.39 0.92 1.04 

'DW - 0.48 0.48 0.32 0.53 0.48 

AGE - 43.3 43.3 40.4 35.6 36.9 

KIDS - 0.64 0.64 0.60 0.65 0.64 

LANDED 

n 510 352 862 611 251 862 

DAYS 0 166 68.0 0 171 49.9 

LAND 13.22 4.66 9.72 11.87 4.49 9.72 

EDH 2.39 1.53 2.04 2.29 1.43 2.04 

EDW 0.48 0.28 0.40 0.46 0.25 0.40 

AGE 50.2 44.1 47.7 42.7 36.2 40.8 

KIDS 1.01 0.80 0.92 0.95 0.86 0.92 

1/6
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or net supply, coefficients for males are thus appropriately compared to
 

the least squares landless male coefficients, eutimated from equation
 

(45) for which censoring is not a problem, (DN - XN) in verifying the
 

restrictions of the neoclassical framework. Only for purposes of pre

dicting the relationships bntween observed of;-farm work and the independent
 

the "expected value" or observed days worked elasticities
variables are 

relevant. In the case of females, however, a proportion in both types of 

households devote all their time to household activities; thus for the
 

landholding sub-sample the female days worked (for pay), DF
L 
, variable is
 

tubject not only to censoring but also may be zero-valued because the
 

wife does not participate in any earnings activities.
 

A second consequence of the lack of information on labor use in
 

landholding households is that daily wage ratej paid to laborers by
 

households holding land but supplying no labor to the market, and thus
 

the value of the time of family labor, are not available. The usual
 

procedure employed in U.S. (female) labor supply studies, both to solve
 

the missing wage problem and to eliminate the definitional relationship
 

between the labor supply variable and the computed wage, is to impute a
 

wage rate based on the personal characteristics of the relevant household
 

member. 18 In Indian rural labor markets, however, the chief source of
 

wage rate variability appears to be geographical rather than personal
 

oace sex has been taken into account -- annual averages of daily
 

agricultural wages computed within sharply defined categories such as
 

weeding, reaping, plowing, etc., and stratified by sex and adult status
 
19 

vary significantly across Indian districts. Due presumably to the
 

geographical immobility of rural households and the nature of rural
 

http:member.18
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occupations, individual wage rates 
thus may be determined by the inter

action of aggregate labor demand and 
supply in individual labor markets,
 

as the distribution of land
which is in turn a function of such 

factors 

20
 

holdings, availability 
of water and the existence 

of rural industry.
 

Table 2 displays for heads and wives alternative 
specifications
 

of wage equations in which the 
dependent 	variable is the natural 

logarithim
 

of the computed (sex-specific) daily 
wage based on a combined sample 

of
 

the wife
 
landless and landholding households 

in which either the head or 


to a human
 
worked in the market. In specification 	1, which corresponds 


21adthtoaevaibe
 

schooling attainment and the two 
age variables
 

capital earnings function, 


the variation in male wages and none 
of the
 

explain less than 3 percent of 


- 3.86 (5

(the critical F-value (500, 3) 


variance in the female wage rate 


percent level)), although the coefficient of the schooling 
of the male
 

Specification 2 includes characteristics
 
head is statistically significant. 


of the local labor market reported 
in the sample survey data which may
 

the value of one if
 -- dummy variables taking on 

affect daily wage rates 


crops are not adversely affected 
by weather conditions (WEATHER), if a
 

if there is any small scale
 
factory is present in the village 

(FACTRY) or 


industry (SSIND) and variables indicating the 
size of the village (SIZEVLG)
 

household's residence and 
and the distance, in kilometers, between 	 the 


while adding significantly to
 
the village (DSTANCE). These variables, 

the explanatory power of the wage equations 
for both males and females,
 

however, completely capture all the 
important characteristics of
 

do not, 

As a proxy for

influence wage levels. 
local labor markets which might 


the natural logarithim of the 
conditions, therefore,aggregatLive market 

the district in which
 
sex-specific district-level daily wage 

pertaining to 


The inclusion
 
(LWAGE) is added in specification 3.22 


the household resides 
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Table 2 Sex-Specific Ln Wage Equations,
 
Non-Salary Market Workers
 

independent 
Variable 

ED 

AGE 

AGESQ 

WEATHER 

FACTRY 

SSIND 

SIZEVLG(XlO -3) 

DSTANCE 

LWAGE 

C 

0 

(1) 

.060 
(4.12) 

-.007 
(0.57) 

.0001 
(0.60) 

1.075 

.029 

Male 
(2) 

.035 
(2.53) 

-.013 
(1.09) 

.0001 
(1.05) 

.028 
(0.50) 

.243 
(3.28) 

.0006 
(0.01) 

.048 
(7.99) 

-1.518 
(2.54) 

1.149 

.178 

(3) 

.009 
(0.77) 

-.018 
(1.79) 

.0002 
(1.58) 

.133 
(2.59) 

.180 
(2.78) 

.067 
(0.99) 

.029 
(5.32) 

-1.023 
(1.96) 

.665 
(12.04) 

.642 

.375 

_Femle 

(1) 

.007 
(0.61) 

-.023 
(1.55) 

-.0003 
(1.45) 

.127 

-.001 

2) 

.007 
(0.67) 

.024 
(1.72) 

-.0003 
(1.67) 

.087 
(1.43) 

.163 
(2.15) 

.006 
(.077) 

.060 
(6.88) 

.008 
(0.01) 

-.019 

.177 

(3) 

.009 
(0.83) 

.014 
(1.08) 

-.0002 
(1.06) 

.129 
(2.22) 

.135 
(1.86) 

.079 
(1.12) 

.040 
(4.38) 

-.333 
(0.61) 

.501 
(5.20) 

-.141 

.253 

F 

n 

5.73 

900 

13.60 

900 

31.99 

900 

0.08 

522 

8.00 

522 

10.84 

522 

t-values in parentheses 
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of this variable not only further improves the explanatory power of the
 

wage equations but reduces the male schooling coefficient to insignificance;
 

are significantly

thus none of the personal characteristics of the individual 


The lack of significance of the
 correlated with the wage received. 


schooling variables in the more fully specified equations 
explaining the
 

wage rates of non-salaried and non-government workers 
of both sexes should
 

as evidence that schooling does not increase
 
not, however, be interpreted 


for heads
from the managerial efficiency effect
earningn in India. Asid 

which is discussed below, schooling attainand wives in farm householdn, 


ment appears to be positively correlated wilh the likelihood of being 
in
 

are higher

a salaried or government job, where computed mean wage rates 


than those observed in the sample of workers used.
 

The rei".ts in specification 3 thus are consistent with the
 

hypothesis that labor is not perfectly mobile geographically in rural
 

are
 

India and that wage rateshnot importantly affected by personal characteristics
 

the rural 
in the non-salaried, prIvate-sector occupations characterizing 

labor market. Tie relative unimportance of personal attributes in 

thus suggests as well
 determining the wages received by market workers 


that rural wages are not significantly affected by the number 
of days
 

worked (vhich is a function of the personal charactLristics of the
 

individual worker), and that, selectivity bias, inherent in a wage
 

imputation procedure, ba ied on specification 3 of Table 2, 23 may not be
 

based on

significant since the error components in the wage equations, 


likely to be correlated with the error

market conditions, are minimally 


in the Individual supply (shadow wage) equations, corsisting soley

terms 


of household variables. 
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The male and female wage rates used in equations (45) and (46)
 

are thus estimated using the quasi-instrumental variables approach, based
 

on a wage predicting equation including the variables of specification
 
24
 

Of the other regressors
3 of Table 2 but without chooling and age. 


(45) and (46) requiring comment, tile household's combined income from
in 


interest, dividends and other personal (non-farm) property income is used
 

and the age of the head andto represent non-earnings income (NEARN) 

spouse (AGEMAGEF) are included to capturo life-cycle and cohort effects
 

in the landless sample and to serve in addition as proxies for farm

specific work experience in landholding households. The variables
 

representing non-labor farm assets, 8' K9' K:10, Kll consist of a three

year average of gross cropped area, in acres (IAND) , and dur-nmy variables 

representing farm irrigation (IRR - 1 if irrigated, 0 otherwise) weather 

reAides in an agriculturalconditions, and whether or not the farm household 

development district (IAD1) and thua In exposed to governmental credit 

programs (increasing sccess to credit) and to the introduction of high

yielding grain varieties. Each of these farm ausets variables should be 

positively correlated with farm labor productivity and thus negatively
 

25
supply.to market (off-farm) laborrelated 

Included In the Z-vector are variables represienting proximity 

to sources of non-agricultural employment - FACTRY, SSIND, DSTNCE - which 

will be significant determinants of annual days worked for geographically 

immobile laborers.
 

The number of children leri than age 5 (KIDS) In also added to
 

the market supply equations to test If the prenrence of young children is
 

in rural areas of a developing iountry.
Importantly related to work decisions 

t 

26 
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However, because this demographic variable is likely to be endogenous 
(see
 

two specifications are used, one with the
 Rosenzweig and Evenson [23]) 


children variable omitted.
 

Hale and Female Market Supply Function Parameter Estimates: 
Landless and
 

Landholding Households
 

Tables 3 and 4 report the coefficient estimates 
obtained for the
 

in landless and land
market labor supply functions of males and females 


holding households using ordinary least squares-instrumental 
variables
 

(OLS-IV) and tobit C(OBIT-IN; Table 5 summarizes the 
results in teria of
 

the predicted coefficient signs arising from the theoretical 
analysis.
 

The overall results, which are not qualitatively altered 
by the further
 

stratification of the nub-samples according to the wife's participation in
 

earning aLtivities, discusued below, arc generally 
supportive of the
 

of the 22 possible refutable sign restrictions
 neoclassical framework 

only one, the differential in the male age coefficients in the female supply 

wrong, although it is not statistically significant.equations (Table 4), i-1 


are statistically significant at
 Of the 21 correct coefficient signs, 14 


(at least) the 10 percent level.
 

labor supply results for landless households indicate
The male 

male .supply curve is (locally) negatively sloped, although
that the lanll,:i, 


W.i>;e coeft Iciest only approaches titatistical siL,,ificance.

the (own) 


stirimte of-O.16 is conai.s;tent
own elatInterestingly, the supply icity 

by Kneiger [11] (dependent
with estinrted male ,1upply elasticities obtained 


and Finegan [6 J based on U.S. crots-sectional

variable - weeks wo rked) 


non-earnings

household and agg:egate data. The negative nigns of the 

in accord with the expectations
income coefficients in all equations are 
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Table 3 OLS-IV and TOBIT-IV Market Supply Equations, Annual Days Worked for Pay
 

by Non-Salaried Males
 

Land-holding
Landless
Independent 
 TOBIT-IV
 
Variable OLS- IV 

(1) (2) 
OLS-IV 

(1) (2) (1) (2) 

PWAGE1" 

PWAGEF~ 

EDH 

EDF 

MEARN 

LAND 

IRR 

WEATHER 

IADP 

FACTRY 

SSIND 
3 

DSTNCE(x1O - ) 

AGM 

AGEF 

KIDS 

C 

-16.29 

(1.43)
11.66 
(1.69) 
2.77 
(0.78) 
-.971 
(0.43) 
-.038 
(1.19) 

7.74 
(0.55) 
4.45 

(0.33)
-40.43 
(0.35) 
-1.10 
(1.19) 
-.499 
(0.50) 

332.29 

.054 

-17.35 
(1.51)
13.91 
('.s?) 
2.94 
(0.84) 
-.968 
(0.43) 
-.041 
(1.27) 

7.21 
(0.51) 
3.68 

(0.27)
-39.48 
(0.34) 
-.990 
(1.07) 
-.485 
(0.49) 
6.54 
(1.09) 

321.70 
.054 

-11.52 
(1.29) 
4.68 
(0.2T) 
-4.18 
(2.03) 
-4.18 
(2.00) 
-.005 
(0.64) 
-2.20 
(8.00) 

-22.20 
(3.70) 
-1.83 
(0.26) 

-36.59 
(5.43) 
24.72 
(1.88) 
23.91 
(2.26) 

-68.90 
(1.24) 
-.327 
(0.61) 
-1.44 
(2.59) 

212.33 
.257 

-11.27 
(1.26) 
3.62 
(1.22) 
-4.19 
(2.03) 
-4.27 
(2.04) 
-.005 
(0.65) 
-2.14 
(7.66) 

-22.58 
(3.76) 
-1.93 
(0.27) 

-36.70 
(5.45) 
24.48 
(1.86) 
22.88 
(4.63) 

-67.46 
(1.21) 
-.363 
(0.68) 
-1.42 
(2.58) 
-3.06 
(1.09) 

216.58 
.257 

-7.10 
(3.43) 
62.03 
(1.72) 
-9.04 
(1.97) 
-8.55 
(1.82) 
-.045 
(1.48) 

-12.58 
(1.0.46) 
-36.14 
(2.70) 

-15.14 
(0.95) 

-79.57 
(5.82) 
93.67 
(2.97) 
53.72 
(2.28) 

-485.96 
(2.02) 
-1.24 
(1.07) 
-2.34 
(1.91) 

374.87(8.15) 

-7.12 
(3.44) 
61.02 
(1.69) 
-9.18 
(2.00) 
-8.77 
(1.86) 
-.045 
(1.47) 

-12.39 
(10.17) 
-36.63 
(2.74) 

-15.52 
(0.97) 

-79.66 
(5.83) 
92.60 
(2.94) 
51.73 
(2.191 

-482.26 
(2.01) 
-1.30 
(1.13) 
-2.34 
(1.91) 
-6.38 
(0.96) 

384.49(8.16) 

i2 

F/X 2 2.75 2.60 22.21 20.82 4 59 4 59 

309 309 862 862 862 862 

Asymptotic t-values in parentheses.
 
+Instrumental variable.
 

AN
 
/LP
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Table 4 OLS-IV and TOBIT-IV Harket Supply Equations, Annual Days Worked for 
Pay
 

by Non-Salaried Females
 

Land-holdingLandless
Independent TOBIT-IV
OLS-IV
TOBIT-IV
OLS-IV
Variable (2) (1) (2) (1) (2)

(1) (2) (1) 


58.18 58.53
3.54 3.85

PWACEFt 50.78 50.77 50.95 49.93 


(0.22) (0.24) (1.82) (1.69)

(2.23) (2.20) (1.46) (1.42) 


-61.73 -79.95 -79.51 -10.39 -10..46 -82.96 -82.64
 
-61.73
PWACEM (1.18) (2.78) (2.77)

(3.99) (3.')7) (3.62) (3.59) (1.18) 


-7.79
-2.87 -2.83 -7.90
2.94 2.94
2.27 2.27
EDF (1.37) (1.21) (1.18)

(0.75) (0.75) (0.75) (0.75) (1.39) 


2.40 -4.25 -4.25 -13.46 -13.32

3.17 3.17 2.50
EDM (2.09) (2.04) (2.02)

(0.67) (0.66) (0.40) (0.38) (2.09) 


-.006 -.006 -.094 -.094
 
-.061 -.061 -.166 -.165
NEARN 
 (1.48) (1.48)

(1.41) (1.41) (1.79) (1.78) (0.75) (0.74) 


-1.42 -. -12.20 -12.36
I.43 

(7.28)
LAND 

(5.23) (5.20) (7.38) 

-42.01
-18.35 -18.24 -42.21 

(2.22)
IRR 

(3.14) (3.12) (2.28) 

-29.44
-13.49 -13.51 -29.28 


WEATHER 
 (1.34)
(1.96) (1.97) (1.33) 

-94.61
-28.78 -28.74 -94.83 

(4.96)
IADP (4.36) (4.35) (4.97) 

74.81
16.47 74.33
34.91 16.40


FACTRY 27.40 27.40 34.7 

(1.28) (1.28) (1.63) (1.64)


(1.43) (1.43) (1.37) (1.38) 

68.68 69.86
48.12 48.52 21.36 21.66
39.49 39.49
SSIND 
 (2.06)
(2.07) (2.04)
(2.03) (2.05)
(2.17) (2.16) (2.02) 


-28.21 -28.62 -354.67 -356.86
 
DS2NCE (xl0-3) -149.74 -149.74-210.58 -210.88 


(0.54) (1.31) (1.32)

(0.95) (0.95) (1.04) (1.04) (0.53) 


-4.05
-.727 -1.56 -1.56 -4.07

AGEF -.577 -. 577 -.733 

(2.83) (2.83) (2.27) (2.26)

(0.43) (0.43) (0.41) (0.41) 


-.590 -.556
.203 .213
-1.08 -1.08 -1.55 -1.59
AGEM 

(0.86) (0.86) (0.95) (0.97) (0.39) (0.40) (0.35) (0.34)
 

4.02
895
-.015 -3.00
KIDS (0.33) (0.42)
(0.01) (0.28) 

270.83 324.53 329.38 156.46 155.22 359.82 353.54


270.80
c 
 (5.46) (5.25)
 
R2 .144 .141 (7.67) (7.20) .166 .165 

3 05 3 05 13.26 12.37 4 22 4 22 
F/X 2 6.19 5.61 

309 309 862 862 862 862
 
n 309 309 


AHyMpLotic t- vltiati in parcnth1,, vt. 
IIntruitne tal vari 111 '. 

http:149.74-210.58
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Table 5 Summary of Coufficient Tests--Landlesm and Land-holding Households
 

Coefficient Estimated Coefficient Signb
 
males Females
Predictiona 


L N >0 +
iH-1H
 

L N > 0 +
 
B2F 82F
 

N 0*
 "
 -B3K <0 


L 0
 
83K '
 

L a0 "< 
84K - 4K 0-

0L a N < 0 
5K - 85K 

0L 6K 0 " + 

L N <0
 
87K - 7K
 

L < 0
 
88K
 

L < 0 "
 

a9K

0L 0

8 10K< 0 - " 

L < O-0
611K
 

*Statistically significant. .10 level.
 

*AScatintically aignificant, .05 level.
 

***Statistically nignificant, .01 level.
 

aCoefficients correspond to equations (45) and (46) in text.
 

bTOBIT "index" coefficients are used for land-holding sub

sample.
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a normal good and thus with negative own wage effects
that leisure is 


on labor supply, but the estimates only approach statistical significanat
 

in the landless sample. 

landholding housoholds' indicate thatThe Tobit citirates for 

with the ownfarm l, is altio backward bending,the net labor Iup)ly of ma L 

zero at the .01 level; the 
wage coefficient ?tignificatntly lessu than 

elasticity izt -. l& Consiutent with
dayu worked own wageobserved otf-fara 

is negative,the coefficient of NEALRN
the theoretical framework 

wage coefficient estimate is 
significant at the .10 level, an ' the male 

housieholds,algebraically greater in the landh(ilding then in the landless 

although the difference i.i not ntatitlcally ijignificant. However, the negativ( 

between tht two houneholdsmale education coevff1 ent'jdifferential In the 

level and !i;jportt the hypotleiI that the
is significant it the .0J 


-pvef Thus
f iciency.schooling of nale farm 	 :in.igern .iafriai 

of male td of landholding hounieholdo are
higher nchocling leve li 

" v1r u )1 nt labor !n lpply, de!ipite the smallof (associated wl.1 1'cer 


trid m.i :arket work indicated

poitite an: )clat 'on ht.'wien -.al- 'ihcol tng 


. The ,oro ne .,at wivcovffci:ent. for fe.nalt

in the landloeits ,quatI onu 


L ma,', cyt t I cnn, :Ji nl fIcant -it the .1) level,
l( ng Vachooll w In thl 1 iI h 


th'" orr.tl i duc.tion of I arm

additional ly uppot the h;poth' thit 


Inputti, Includting the ht:iband'

wiven enhancr-i the prooi: tlvit,y .,all t.i4m 


Iclento of the age v.,iri)ltea

time in farm prouItict lon. }lI4e,.'er. the coe! 


perite h.in only, .a mm llm.il

in the two hh tureih,1I'1 'iz;g: t.t hit ,u . 

he .l, ocHtt I, bitt I11 t.rnti.-i k liavi correct nignu
produetivt i .y ef Iv, ; 


other till fertetit v between the
but are not ntsitltlihally ,ign i int. A 


iactory or thc presence of
two "uh-amplien i that 	tho proximity of .a 



-26

small scale industry near the household are significantly 
and positively
 

associated only with the market days worked of farm 
males, suggesting that
 

males from farm households are significantly less geographically 
mobile
 

Such a result is consistent with the notion that
 than landle-is males. 


there are strong imperfections in land and capital markets 
in India as
 

suggested by Bardhan [ 3 '1 and Sen [27]. 

Of the farm production asset variables, all the coefficients 

also display the theoretically correct (negative) signs, 
with those of
 

The
 
LAND. IRR, and IADP statistically significant at the 

.01 level. 


coefficient estimates suggest that a ten percent increase 
in gross
 

cropped area is associated with a twelve percent decline 
in the number
 

of days worked off the farm by heads of landholding houschids and that
 

farms with irrigation facilities or in
 the net supply of male labor on 


IADP districts is approvimately 36 and 50 man-days less 
than that on
 

unirrigated farms or on farms in non-1ADP areas.
 

In the females equations of Table 4 the qualitative results 
are
 

similar to those obtained for males except that the market supply curves
 

of women appear to be positively sloped, consistent with U.S. studies of
 

[201, !osen and Welch (21], Scht, 1 Lz (26]).
female labor supply (Rosen 

The Tobit and OLS estimates of the female supply coefficients in the
 

landless sub-sample are not significantly different, due 
to the high
 

proportion of landlessj women participating in the market, except that 
the
 

negative coefficients of NEARN increanes in absolute value in the Tobit
 

equation. However, an expected, the OLS and Tobit net female supply
 

nub-sample diverge significantly, with
coefficients in the landholding 


all coefficlentts increasing In absolute value In the Tobit equation.
 

The Tobit estimates indicate that the observed days worked elasticity
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for women from landless households is .67, 
the observed female off-farm
 

work elasticity is .72 and the net supply 
elasticity of farm women is
 

However, the estimated gross male wage 
effects on female market
 

2.0. 


supply in both landless and landholding 
households are negative and
 

Indeed,
 
significant, consistent with the U.S. 

results cited above. 


fe-male market labor supply appears 
quite sensitive to movements in the
 

a ten percent rise in the wage rate 
of males is associated
 

male wage --


with a 14 percent reduction in the number 
of days worked by landless
 

females and a 20 percent decrease in 
the number of days worked off the
 

farm by wives of landholders, the latter 
in part cue to the substitution
 

of the wife's time for male labor in 
farm productions as suggested in
 

equation (28) of the theoretical analysis.
 

the
 
Of the "predicted" coefficients, all but 

one conform to 


the differential in the
 
implications of the neoclassical framework --


All the
 
male age effect on female supply between 

the two households. 


(Tobit) coefficient signs or sign 
differentials,
 

theoretically correct 


are statistically
 
except for the differential own gross wage 

effect, 


found
 
Thus, as indicated by the Llieory =nd as 


significant (.10 level). 


for rural males, less market work is supplied by women 
in households
 

with higher levels of non-earnings 
income, greater landholdings and
 

are
 

irrigated land whtchlocated in agricultural 
development districts and
 

Moreover, the schooling attainment
 
in areas experiencing good weather. 


and their wives are associated significantly 
more
 

of both household heads 

negatively with the number of market days 
worked by wives in landholding 

than in landlens households. 
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The presence of children less than five years of age appears
 

to have no significant effect on the market labor supply 
of women in
 

India, a result which contrasts with findings based 
on U.S. data (see
 

Kneiser [11], Leibowitz [13], Risen
Heckman [10], 


[20], and Schultz [26]), suggesting that market work and child-rearing
 

are not competitive activities in rural areas of 
developing countries.
 

Thus even if a part of fertility is "excess," in the 
sense that the
 

number of children born to a family exceeds the number that would have
 

to birth control information, the
 
been born if parents had more access 


results suggest that the intensification of family planning programs in
 

India should not have a significant impact on the quantities 
of labor
 

(or men).
supplied to the market by women 


Finally, the results indicate, in contrast to those for males,
 

that the proximity of small scale industry, and to a lesser 
extent of a
 

factory, is associated with higher amounts of market work 
of females in
 

landless as well as landholding households, suggesting that 
females are
 

significantly loss geographically mobile than males in rural India,
 

although female labor supply is not less responsive than male 
labor supply
 

to changes in economic variables.
 

Male Market Supply Function Parameter Estimates: Landless and Landholding
 

Households Stratified by the Earning Status of Wives
 

Because the proportions of households with non-working (non

earning)27 wives in the landless and landholding sub-samples differ (26
 

38 percent in the latter), the differential in the
 percent in the former. 


own male wage coefficients obtained in Table 3 ma3 be contaminated by
 

'1 
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differences in aggregation biases within the two household 
groups, as
 

discussed at the end of section 2. The sub-samples were thus further
 

stratified according to the wife's earning status and 
male market labor
 

supply regressions were run on the comparable stratified 
sub-samples.
 

Table 6 reports the results for landless and landholding households
 

with earning wives and for landholding households 
with non-earning wives.
 

While the own wage coefficients differ in the 
stratified sub-samples
 

from their aggregate sample counterparts, the differences 
are not
 

statistically significant and none of the qualitative 
results summarized
 

in Table 5 are altered. However, the stratification does make the
 

positive differential betweer the own wage coefficients 
in landed and
 

landless households (with earning wives) statistically 
significant at
 

the .10 level. In addition the algebraic decrease in the landless 
male
 

own wage coefficient when landless households with 
non-working wives are
 

omitted is consistent with male and female household 
time being complementary,
 

The landless
 
as indicated by the positive gross cross wage effect. 


household results thus pass Kneiser's consistency test in (39).
 

In the stratified landholding sub-samples, the positive cross
 

wage effect in the sample with non-earning wives indicates that a rise
 

in the wage rate of female labor increases the net supply of 
males even
 

if there is no change in the wife's time allocation, implying from (43)
 

that the income effect of such a change dominates the production sub-


The negative gross wage effect in the sub-sample of
stitution effect. 


an earner is consistent with
landholding households in which the wife is 


However,
either net substitutibility or complementarity of spouses' time. 


the less negative own wage coefficient in the non-earning than in the
 

contrast to the landless
earnlng-wifr sub-sample implies, from (43), in 
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Tabli 6 Market Supply Equations, Annual Days Worked for Pay by
 

Non-Salaried Males, by Wife's Earning Status
 

Eatning Wives Non-Earning Wives
 

Independent 
Variable 

Landless (OLS) 
(1) (2) 

Landed (TOBIT) 
(1) (2) 

Landed (TOBIT) 
(i) (2) 

PWAGEM -25.79 
(1.61) 

-25.64 
(1.59) 

-3.36 
(1.506) 

-3.40 
(1.52) 

-7.34 
(1.46) 

-7.59 
(1.50) 

PWAGEF 41.32 
(1.51) 

42.04 
(1.54) 

-14.22 
(0.32) 

-15.05 
(0.33) 

126.7 
(1.65) 

123.4 
(1.60) 

EDM 4.56 
(1.16) 

4.88 
(1.23) 

-1.19 
(0.24) 

-1.32 
(0.27) 

-16.66 
(1.48) 

-16.55 
(1.47) 

DF .466 
(0.20) 

.451 
(0.20) 

-7.14 
(1.71) 

-7.28 
(1.74) 

-56.89 
(1.02) 

-57.41 
(1.04) 

NLARN -.078 
(0.96) 

-.079 
(0.97) 

-.042 
(0.81) 

-.043 
(0.d2) 

-.038 
(0.82) 

-.041 
(0.88) 

LAND -11.78 
(8.94) 

-11.58 
(8.51) 

-13.43 
(4.82) 

-13.08 
(4.67) 

IRR -30.51 
(2.11) 

-30.37 
(2.10) 

-17.92 
(0.53) 

-24.11 
(0.71) 

WEATHER -6.54 
(0.39) 

-6.69 
(0.40) 

-51.91 
(1.19) 

-53.93 
(1.23) 

IADP -56.61 
(3.96) 

-56.41 
(3.95) 

-135.77 
(3.85) 

-138.94 
(3.92) 

FACTRY 14.53 
(0.91) 

14.24 
(0.89) 

61.74 
(1.33) 

61.74 
(1.33) 

83.12 
(1.34) 

80.65 
(1.33) 

SSIND 14.50 13.58 48.96 46.98 22.69 25.41 

(0.98) (0.91) (2.06) (1.96) (0.34) (0.37) 

DSTNCE(xlO 3) -83.63 
(0.70) 

-85.55 
(0.72) 

-477.8 
(2.03) 

-471.1 -1192.4 -1400.31 
(2.00) (0.86) (1.00) 

AGEM -.707 
(0.68) 

-.669 
(0.64) 

-1.06 
(0.86) 

-1.09 
(0.88) 

.477 
(0.18) 

.295 
(0.11) 

AGEF -.644 
(0.54) 

-.601 
(0.51) 

-2.42 
(1.76) 

-2.49 
(1.81) 

-2.06 
(0.75) 

-1.79 
(0.65) 

KIDS 4.42 
(0.63) 

-4.28 
(0.60) 

-18.67 
(1.11) 

C 284.6 276.7 367.3 
(6.58) 

373.6 
(6.57) 

167.2 
(1.55) 

193.1 
(1.75) 

R2 .034 .031 

F/X 2 1.79 1.56 

379 379
 n 228 228 483 483 
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results, net substitutibility.
 

4. Conclusion
 

,Little empirical evidence exists 
on labor supply behavior in
 

rural areas of developing countries 
and on the state of competitiveness
 

of rural labor markets. Yet such information is crucial to ai.v model of
 

a useful policy-prescribing

economic development formulated to serve 

as 


In this paper refutable predictions were 
derived from the
 

apparatus. 


joint consideration of market labor 
supply behavior in neoclassical
 

landless and landholding households 
to establish a test of
 

models of 


the competitive framework in the context 
of rural labor markets in less
 

developed countries. Empirical results based on micro data 
from rural
 

India stratified by sex and landholding 
status were generally supportive
 

framework
 

of the neoclassical, suggesting that the annual number of days wage of
 

employment observed for individuals 
in rural India is mainly supply rather
 

implied by competitive models. Male and
 
than demand determined, as 


of the impact
female labor supply function estimates 
appeared similar in many respects


to econometric labor supply findings based on 
U.S. data, with the exceptionA
 

The results
 
of fertility variables on labor supply, 

which was insignificant. 


also were consistent with the hypothesis 
that schooling, for both male and
 

female members of landholding households, 
enhances agricultural production
 

efficiency in India and thus tends to reduce 
the off-farm labor supply of
 

cultivators (male and female), but indicate that geographical immobility
 

is a marked characteristic of rural labor 
markets, particularly for males
 

in landholding households and women.
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The evidence obtained thus points to the necessity of distinguishing
 

of members of landless and landowning
empirically between the behaviot 


familiC3 in rural areas of developing countries and 
calls into question
 

the implications of development models which assume 
exogenously fixed
 

The further examination of the micro-foundations of
 rural wage rates. 


macro development models would appear to be a productive 
area of
 

research.
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FOOTNOTES
 

1. 	See also Hansen (9 ]. Similar descriptive evidence for India is found
 

in Rosenzweig (22].
 

2. Problems involved in taking account of the income tax 
in U.S. labor supply
 

studies are discussed in Rosen [20] and Wales (29].
 

3. 	For a discussion of work-time flexibility in empirical studies of labor 

supply see Wales (29].
 

Such data are required to obtaitt accurate estimates of "pure" income
 4. 


effects on labor supply in order to test for the income-compensated
 

wage effects implied by the neoclassical model.
 

It is not necessary to specify the nature of the schooling effect on
 5. 


non-market time; however, it is 	assumed that schooling attainment provides
 

no direct utility to the family.
 

6. 	This assumption is generally employed in U.S. labor studies; see Heckman
 

(12], and Schultz (26], but is modified in
 
(10], Kneiser (11], Kosters 


Indirect empirical evidence of the independence of 
the wage


Rosen (201. 


rate 	and labor supply in rural India is presented in 
section 3.
 

7. 	Kneiser's result is discussed more fully below.
 

.. no alternative theories of employment
nows of
8. 	Unfortunately, the author 


distribution in &dvelopingcauntries whose empirical implications 
have
 

been clearly or completely specifLed.
 

Somewhat over 70 percent of rural households in India own land according
9. 


to both the 1961 Indian Census and the 1970-71 national household 
survey
 

described in section 3.
 

1j
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10. 	 Tt is assumed, as in almost all studies of India, that the land market
 

to
is imperfect such that land is not readily bought or sold and access 


Bell and Zusman [4 ] cite evidence that
leased land is restricted. 


almost no households not owning any land are tenants in India and other
 

data which suggests that landholding status is exogenous.
 

could not reject the null hypothesis that
11. 	 Bardhan [ 3] 


family and hired labor were perfect substitutes in agricultural production
 

the seven Indian farm surveys he analyzed. No attempt was
in five of 


made to distinguish between male and female (and child) labor, however.
 

Zusman
12. 	 The non-tradeability of managerial skill is emphasized in Bell avtA 

[4 ] as an important factor in determining the demand for leased land. 

If schooling and managerial ability are positively correl.ted, then the 

lack of a market for such a "factor" would additionally imply that the 

schoolln : level of tenants, controlling for the amount of land owned,
 

would exceed that of non-tenants. This hypothesis could not be rejected
 

at the .01 level with the data described in section 3.
 

13. 	 For landholding households in which no labor is supplied to the market
 

AL < 0, the gross oun relationship between the wage rate and the (family)
 
K
 

labor supply of any household member is unambiguously positive because
 

the wage increase lowers net farm income and thus decreases the demand
 

Thus on far,.: using both hired and family laborers the
for leisure. 


ratio of family to hired labor of sex K will be positively correlated
 

with the wage rate for labor of sex K.
 

and (32)', cannot
14. 	 The differential in gross cross effects, given by (31)' 


be signed, since the saller income effect in landholding households may
 

be wholly offset by the production substitution effect, the increase In
 

family labor time of tles (females) in response to an increase in the
 

wage rate of females (males).
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XL 	 6N r
 
6 + 	f 6M(31)' - N 	 M +f f 6M 
WF
6WF 6W F6 

6LL 6XN r
 
(32)' F Ffm mt6F, 6f m 6F
 

6W 6WM A 6WM + 


All 	farm households are assumed to have identical characteristics,
15. 


including the s;: production function.
 

16. 	 The third-round data werp more completely coded than those of 
the prior
 

[25].
two. For additional information or the survey see Sarma 


17. 	 Of the total number of landless householdn, 22 percent were headed by
 

males with yearly salaries in the private or government sector. Less
 

than 	10 percent of male heads in landholding households were salaried
 

The size of the final sub-sample, however, was
 or government workers. 


principally determined by the availibility of earnings and labor supply
 

least one of the variables
data: because of missing information on at 


the number of (non-salaried) landless
used in the empir!cal an. 'sis, 


309 and the number of landholding
households was reduced from 1019 to 


to 862. While the measured characteristics
households from 2652 


available in almost all households indicate that the excluded and
 

included sub-samples are similar, the empricial results reported
 

below cannot be interpreted as reflecting a representative population
 

of rural households In India. 

Knelmer (11] and Libowitz [13] for applications of this18. 	 See 


tec"hnique In U.S. labor 	supply studies. 

19. 	 ''hese computatiods, reported Ln Roscnzweig .22], are based on data
 

supplied in [ 5].
 

20. 	 For evidence see Rosenzweig [12]. 

' 'ti 
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years 	of schooling as
21. 	 Because accurate information on the number of 


opposed .to highest schooling level, for individuals was not available,
 

the Minceriaa proxy for work experience, age and schooling years 
minus 5
 

The use of age rather than computed
was not used. See Mincer [16]. 


See

experience has little consequence in terms of explanatory power. 


Rosenzweig and Morgan [22].
 

The correlation between the district-level male agricultural wage 
rates


22. 


district characteristics as
and a linear combination of such ruraj 


avecage landholding size, the proportion of households without land,
 

a measure of the variance in the size-distribution of landholdings,
 

the proportion of irrigated farms, and annual rainfall is .68, where
 

the weights arc least squares regression coefficients. The correlation
 

for the female wage rate is .65.
 

foc a discussion of selectivity bias
 ?3. 	 See Gronau [ 7 1 and Ifeckiman [ 10) 

in the U.S. coitext. 

The labor supply results reported below are not significantly altered24. 


when age and schooling variables are used in the wage-predicting equations-,
 

however, significance levels decline.
 

25. 	 A dummy variable representing farm tenancy did not attain statistical
 

from the reported
significance in any of the equations and is thus omitted 


specifications.
 

26. 	 The conflict between child-rearing and economic employment may not be
 

For a
 as severe in countries such aq India as in developed nations. 


fuller discussion of the relationship between fertility and female labor

see McCabe and Rosenzweig [15].
force participation in the two contexts, 


or non-earners
27. 	 All individuals in the sample were classified as earners 


least one month during the year was spent
according to whether or not at 


as a family or market worker.
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Size and Age Structure of Family Households:
 

Exploratory Comparisons
 

Simon Kuznets
 

I. Introduction
 

A family household can be defined "as those members of the house

hold who are related, to a specified degree, through blood, adoption
 

or marriage."1 The definition, as quoted, is applied in the source to
 

the term "family," but the discussion goes on to say that the latter term
 

can be and is used in awider sense of a group related by blood, adoption
 

and marriage, comprising more than one household. The emphasis on family
 

households is a matter of statistical expediency,'since identification
 

of families comprising more than one household is difficult.
 

To the extent that ties of blood, marriage, or adoption are indica

tive of a community of interest, the family, in this wider sense, is an 

important unit in economic analysis--since it presumably makes joint 

decisions on the production and disposition of income, either in a continu 

ous and comprehensive fashion, or intermittently and for a limited range 

of decisions. The possibility of such joint declniona on the economic 

choices of the family makes the unit important in the analysis of income
 

inequalities, of the supply of labor force, and of the flow of savings
 

and capital formation. The statistical data that are available for use
 

below all relate to households, not limited to family households.
2 But
 

in evaluating the data and the findings that they suggest, we must keep 

in mind the concept of the family as a group, the relations among 

whose membera are close enough to lead to significant joint decisions 

on economic matters. 

Two earlier papers, to which the present one is a sequel, suggested
 

1/V 



findings relating to households that are relevant here, and may be briefly
 

3
 
noted. First, in general, the average household in the less developed
 

countries and regions has, in recent years, been significantly larger than
 

in the developed countries. One major factor in this difference is the
 

significantly larger proportion of childre, in the total population of
 

LDCs than of the DCs--and children are preponderantly members of family
 

households. Second, the differences in size of households within the country
 

are, as might be expected, positively i.sociated with total income per
 

household. But if we shift to household income per person, the smaller
 

households tend to show, quite generally, higher levels of per person
 

income than larger households.
 

The analysis below deals largely with comparisons of average size of
 

household--in international cross-section for recent years, in intra

national comparisons of households between the rural and urban populations,
 

and in comparisons over long time spans for a single country. The aim
 

is to allocate the differences in average size between the contribution
 

of the presence of children (reflecting differences in fertility and rates
 

of natural increase) and that of the tendency of adults to live jointly
 

or separately. The basis for such an allocation is first presented in a
 

comparison for the United States (March 1976) and Taiwan (end of 1975)
 

for which we have the requisite detailed data (Section II). Such allocations
 

of differences in average size are then illustrated for comparisons among
 

countries or regions at different levels of development; comparisons
 

of rural and urban households within one the same country; and those over
 

a long time span within a country (Section III). The distinctive character

11
IV 
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istics of the much larger proportion of small households, all adult, in
 

the developed regions as compared with those less developed, is explored
 

in Section IV, again in a comparison between United States and Taiwan,
 

using the cross-classifications of households by size and by age of head
 

(and partly by sex of head). Concluding comments bring us back to the wider
 

concept of the family mentioned above, in an attempt to evaluate the signi

ficance of our findings for households in their bearing upon the economic
 

role of the family, widely defined, in countries or regions at different
 

levels of economic development.
 

II. 	 Allocation of Differences in Size of Average Household:
 

An Illustration.
 

The comparison of the distributions of households by size (and related
 

variables) in United States and Taiwan, in Table 1, provides an illustra

tion that would help us outline the procedure for distinguishing the
 

differences due to presence of children from those attributable to differ

ing propensities of related adults to live together (or apart). The
 

interest in thin distinction stems from the difference in the sources of
 

what might be called the NIC factor (natural increase-children) and
 

the JAA factor (jolutness or apartness of adults). In almost all countries,
 

children are the responsibility of their parents or of other related members
 

of the family--ao that they are naturally members of family households
 

and their proportion in total population would, all other conditions
 

being equal, be positively associated with the average size of the house

hold. But in a population with limited emigration and immigration, the
 

proportion of children in a function of fertility and survival--so that
 

there is a direct line of connection between the population's vital rates
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Table 1 

Structure of Households by Size,
 

United States, 1970 and 1976, and Taiwan, 1975
 

A. United States, March 1970 and Mrch 1976 
Relatives, - March, 1970 

March, 1976 Honeyincome %Shares Porsono per HH: 

Z Shares in: 1975 H Below 18 & 
Size - Classes M1HS Persons 17 18 over 
of Households 

(1) (2) (3) (4) (5) (6) (7)
 
1. 1 person 20.6 7.1 49 140 17.0 0 1.00
 

2. 2 persons 30.6 21.4 96 138 28.8 0.06 1.94
 

3. 3 persons 17.2 18.0 114 109 17.3 0.71 2.29
 

4. 4 persons 15.7 21.6 127 92 15.8 1.64i 2.36
 

5. 5 persons 8.6 14.7 135 79 10.4 2.54 2.46
 

6. 6 persons 4.1 8.4 131 64 5.6 3.40 2.60
 

7. 7 & over 3.2 8.8 124 46 5.1 5.21 3.06
 

8. Total 72.87 210.6 13.78 4.77 62.87 1.12 2.05
 

(millions) .($000s) (mill.) (persons) 

9. Persons per
 
3.17
2.89
Household 


B. 	Taiwan Area, end 1975 
RelativesIncome 

Z shares in 1975 Persons per HH: 
HHs Person Per HH Per Minors Adults 

Size-Classes person
 
of Households (1) (2) (3) (4) (5) (6)
 

11. 	 1 person 3.1 0.6 48 255 0 1.00
 

12. 	2 persons 5.2 2.0 76 202 0.19 1.81
 

13. 	 3 persons 10.3 5.9 85 149 0.89 2.11
 

14. 	 4 persons 16.9 12.8 95 125 1.75 2.25
 

15. 	5 persons 22.3 21.1 98 104 2.60 2.40
 

16. 	6 persons 18.9 21.6 104 91 3.32 2.68
 

17. 	 7 & over 23.3 36.0 128 82 4.45 3.73
 

18. 	7 persons 11.3 14.9 106 80 3.95 3.05
 

19. 	 8 persons 6.0 9.1 122 80 4.33 3.67
 

20. 	9 & over 6.0 12.0 144 72 5.50 5.03
 

21. 	Total 3.01 15.88 101.81 19.32 2.64 2.63
 

(mill.) (000s NT) 
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Table 1 -- continued 

Notes 

Panel A - cola 1-4: From US Bureau of the Census, Current Population 

Reports, Series P-60, no. 104, March 1977, Table 3, p. 13; and Table 15, p. 48 

Panel A, cola.5: Calculated from US Bureau of the Census, Current Popula

tion Reports, Series P-60, no. 72, August 1970, Table 5, p. 15 

Panel A, columns 6 and 7: The breakdown between persons under 18 and 18 

and over is given in the source for cola. 1 and 2 for the total population 

in households, not for the size-classes of households. We estimated the 

breakdown, for households beginning with the size-class of 2 and through 

that of 7 and over by using the breadown given for families (of 2 and over) 

for the same year in US Bureau of the Census, 1970 Cinsus of Population,
 

Subject Report PC(2) 4A, Family Composition, Hay 1973, Table 3, pp. 7-8;
 

applying the ratios to the size-classes of households; and adjusting to
 

add out to the totals of below 18 and 18 and over given in the nource for
 

cols. 1 and 2.
 

Panel B, column l:Taken or calculaaed from Directorate General of Budgets,
 

Accounting and Statistics (DGBAS), Report on the Survey of Personal Income
 

Distribution in 'iaiwanArea, 1975, Taipei 1976, Table 18, pp. 164-69;
 

and text Tables 11, p. 62, and 13, p. 68.
 

Taiwan Area includes all of the country; Taiwan Province (to be used
 

In later tables) excludes Taipei City.
 

Minors are defined as persons under 21 years of age; adults as persons
 

21 years old and over.
 

The income data refer to "available" income, e.e., "distributed factor
 

income plus current transfer receipts less current transfer expenditures."
 

(p. 47).
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and the average size of the household. The forces behind the JAA factor
 

are different, in that they have to do with conditions that affect the
 

degree to which related (blood, irriage, or adoption) adults live together
 

or apart. While there is some association between conditions affecting
 

fertility and natural increase and those affecting family togetherness or
 

apartnesa, the distinction is clearly of analytical interest and value.
 

Table 1 uses data for the United States and Taiwan because they are
 

availible in revealing detail, and because the two countries differ substan

tially in the average size of the household. The evidence can be briefly
 

summarized.
 

First, the columns relating to average income per hotmehold and per
 

person, for households grouped by size, confirm the findings noted above
 

from the 1976 paper for earlier years and more countries (see footnote 3)
 

on the consistent negative association between per person income and size
 

of the household, contrasted with the positive association between house

hold total income and household size (columns 3 and 4, Panels A and B).
 

Second, and more directly relevant here, the difference in average
 

size of household, between 2.89 persons in the United States in March 1976
 

and 5.27 persons in Taiwan at end of 1975, is clearly due to a markedly
 

different distribution of households by size in the two countries. In
 

the United States, the proportion of small households (of 1 and 2 persons
 

each) was over 50 percent; it was less than 10 percent in Taiwan. In
 

contrast, the proportion of households of 6 or more persons was well
 

below 10 percent in the United States, and 42 percent in Taiwan (see col. 1,
 

both Panels).
 

Third, the data for both countries provide a breakdown (directly or
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indirectly) between the younger subgroup and the older, for each class of
 

households grouped by size. For the United States it had co be estimated 

for 1970 (March), the date at whica the population census provides more 

detail than the annual sample survey of family incomes. For Taiwan it can 

be taken directly from the official report on the 1975 family sample survey.
 

The line of division is below 18 years of age, and 18 and over for the
 

United States; that for Taiwan is between below 21 years of age, and 21
 

and over-so that direct comparison is difficult; but this disparity does
 

not affect what appear to be two main conclusions from the data as given.
 

The firbt is that in the one and two person households the proportion 

of the young generation is either 0 or so small as to be negligible (see 

lines 1 and 2, col. 6, Panel A; and lines 10 and 11, col. 5, Panel B); 

and these proportions would be even lower if the line between children and 

adults were drawn not at 18 or 21 but at a lower age (as we do below, 

largely because of our interest in comparisons between developed and less
 

developed countries). While the (.mparison here is limited to two countries,
 

for our exploratory purposes the findings are sufficient to warrant, in
 

further analysis, the assumption that 1 and 2 person households include
 

such insignificant proportions of children that they can be taken to repres

ent adults only.
 

The second conclusion is that while the contribution of those under
 

18 or under 21 is substantial in the shift from 2 person households to those
 

in larger size-classes, there is also a rise in the number of adults per
 

household (see columns 6 and 7 of Panel A, lines 3-8, and columns 5 and 6
 

of Panel B, lines 12-19). And while as the data stand in Table 1 direct
 

comparisons of the younger groups and the adults between United States and
 

I,2
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Taiwan cannot be made, it is nevertheless clear that with an average of
 

persons aged 18 and over per household in the United States at 2.05
 

(in 1970), and that in Taiwan in 1975 of persons 21 of age and over of 2.63
 

per household, the difference between the two countries in numbers of adults
 

per household makes a substantial contribution to the inter-country differ

ences in average size of the household. And It is particularly at the
 

levels of large households that the differeice in contribution of disparities
 

in numbers of adults becomes significant.
 

The table just discussed and the comments on the findings that it
 

suggests are preliminary to a full allocation of the differences in average
 

size of the households between Taiwcn and United States-one that would
 

serve as a pattern to be applied to a variety of international and other
 

comparisons.
 

Before considering the allocation shown in Table 2, it may help to
 

state specifically the two assumptions on which it, and all following allo

cations, are based, and indicate the decision with reference to the divid

ing age line between children and adults that is followed in the analysis
 

below.
 

One of the two assumptions is that the proportion of an age group
 

defined as that of children (or that of adults) to total population can
 

be identified with the proportions of the same age groups to the total
 

of the population included in individual households. The two sets of
 

ratios are not necessarily identical, because total population is inclusive
 

of institutional groups not included under private, individual households;
 

and the proportions of age groups in the institutional population are not
 

usually the same as in the household population. But the data on house

1 1)
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holds, in relation to total population, used in the subsequent tables in
 

Section III (mostly frcm the United Nations, Demographic Yearbooks, for
 

selected years), show that in the vast majority of countries population
 

n households is close to total population, so that the possible error
 

Involved in this first assupption is minor to the point of being negligible.
 

The second of the two ausumptions was noted as a finding in Table 1, 

viz. that one and two person households are taken to include such negli

gible proportions of children that they can be assumed to be limited 

to adults alone. This proposition is subject to further check, if cross

classifications by age and size-classes of households are found for a 

variety of other countries, at different levels of economic development; 

and it partly depends on the level of the age line that distinguishes 

between children and adults. 

In Table 2 two such lines are used--at 18 and at 15 years of age. 

This, and other possible choices, raises a question as to the full mean

ing of the distinction. The position taken here is that the major attri

bute of children in this analysis is their economic and other dependence, 

which makes it indispensable for them to be members of a family (barring 

institutional provisa us when the family is not available, or community 

forms of care of tie type involved in some of the Israeli kibbutzim). At 

the age when, within " given society, younger members of the family assume a 

share and responsibility in production, they cease to be effcctively 

dependent and acquire mobility among households not theretofore feasible. 

The difficulty is that this age may differ among societies at different 

levels of economic and social development; and yet we need an identical
 

dividing line, if differences arising in the comparison are to be allocated
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Table 2
 

Allocation of Differences in Average Size of Household,
 

Taiwan (end 1975) and United States (March 1976)
 

Children defined as below 18 Children'defined as below 15
 

Taiwan USA Differ. % Taiwan USA Differ. %
 
(1) (2) (3) (4) (5) (6) (7) (8)
 

A. Allocation between contribution of children and adults
 
1. 	Persons per
 

household 5.27 2.89 2.38 100.0 5.27 2.89 2.38 100.0
 

2. 	Percent of
 
children
 
in total 44.1 30.8 35.3 25.3
 

3. 	Children per
 
household 2.32 0.89 1.43 60.1 1.86 0.73 1.13 47.5

4. 	Adults per
 
household 2.95 2.00 0.95 39.9 3.41 2.16 1.25 52.5+
 

B. 	Differential contribution of I and 2 person households and of the
 

residual (3+person households)
 

5. 	Percent of 1
 
person households 3.1 20.6 3.1 20.6
 

6. 	Deviation from
 
higher average of
 
adults per household -1.95 -1.95 -2.41 -2.41
 

7. 	Contribution of 1
 
person households
 
(line 5 x line 6) -0.060 -0.402 0.342 14.4 -0.075 -0.496 0.421 , 17.7
 

8. 	 Percent of 2 per

son 	households 5.2 30.6 5.2 30.6
 

9. 	 Deviation -0.95 -0.95 -1.41 -1.41 

0. 	 Contribution of 
2 person households 
(line 8 x line 9) -0.049 -0.29 0.242 10.1 -0.073 -0.431 0.358 15.0 

S1. Contribution of house
ildo of 3 and over +0.109 -0.257 0.366 15.4 +0.148 -0.323 0.471 19.8 



Table 2 (continued)
 

Notes:
 

All data, with exceptions noted below, are from Table 1. The exceptions
 

are the percentages in lne 2 for Taiwan, and the percentage in line 2, col. 6
 

for USA. The estimates for Taiwan were calculated from the age distribution
 

at end of 1975, shown in DGBAS, Statistical Yearbook, 1975 (Taipei, 1976),
 

p. 4. The estimate for USA was taken from United Nations, Selected World
 

Demographic Indicators by Countries, 1950-2000, Working Paper ESA/P/WP,55,
 

Hay,1975 (mimeographed), p. 97 (medium variant).
 

The numbers of children and adults per household are obtained by multi

plying the percentages in line 2 by the entries in line 1 (columns 1-2, and 

5-6). The differences in columns 3 and 7, lines 1, 3, and 4, are by sub

traction of the smaller household country fvcm the larger. 

The contributions in Panel B of the 1 person, 2 person, and 3 and over
 

person hou-eholds, assums that there are no children in the former groups
 

of households (i.e. of 1 and 2 perons). The contributions are then estimated
 

with reference to the number of adults per household in the country with the
 

larger average houoehold (measured in terms of total persons).
 

The residual (line 10) in, for the larger household country, the dif

ference bc-tween to sum of entries in line 7 and 10 and zero; for the
 

smaller household country, the difference between the sum of entries in
 

lines 7 and 10 and total shortfall in adults per household (i.e., -0.950 in
 

column 3 and -1.250 in column 7).
 

The percentages in columns 4 and 8 are to the total difference shown in
 

line 1, columns 3 and 7.
 



-12

between the two factors (unless one wants to complicate the analysis
 

by adding a third, the difference in age-division lines between children
 

and adults). We adopted the lower dividing line at 15, since it appeared 

more suitable for the less developed countries; and this position is 

supported by the evidence in Table 6 below, which strong.y suggests 

that for the LDCs the high proportions of persons in ages 15-]9 among
 

the urban population as compared with rural, contrasted with tL.e much
 

lower proportions of pcrsons under 15 among the urban than among the 

rural, are indicative of rural-urban migrations among the 15-19 year 

olds. But thi.5 deci."ion abo-ut the ±ge-dividing !inc cnn be changed, 

within the procedure adopted, with results for the allocation that can 

be easily inferred from the comparison of the results for the two dividing 

lines in Table 2.
 

Panel A of the table shown that the proportion of child.en in the 

total, and thus in the houaehold population, wan tuch larger in Taiwan 

than in the United States -- 44 compared with 31 percent for persona 

under 18, and 35 compared with 25 percent for persons under 15. The 

contribution of children, the NIC factor, to the total difference in 

the average site of the household between the two countries, wans then 

1.43 or 60 percent of the total when c:hildren were defined at under 18; 

and 1.13 or 47 percent of the total when children were defined at tuder 15. 

In either case, a substantial component in the total difference wan the 

differing number of adults per household. It contributed 40 percent of 

the total difference, when adults were defined an 18 years and over; and 

53 percent when they were defined as 15 yeara of are and over. Obviously, 

the higher we .at the age line of division between children and adults, 

.1 

http:child.en


-13

the greater will be the proportional contribution of the children,
 

i.e. the NIC factor, to the total difference in size of average household
 

between two countrieu (or regions) and the smaller the proportional
 

contribution of the JAA, or adults factor, with opposite effects of lowering
 

the age line of divialon.
 

In Panel B we proceed to distinguish the effecto on differing size 

of households, in terrms of adults, among those of 1 person, 2 person, 

and households of 3 and over persona (for whom only the average of adults 

per households Li 1,volved). In general, the country with the larger 

average houiehicd (In t hl fi tse Talwati) will .ltio have a largar number of 

adultr per hounchold; and the contribution to thin difference in average 

number of adultu cau be allocated i between 1 ,2, and 3+ permlon house

holdn --- in a =anner indIcated In Piinel B. It may bv obuerved that the 

greater proportion of I ,rid 2 perioon hot.:eholdii in the United Staten 

than in Taiwan r~ikev i t.uarkvd contribution to the differenceu II oize 

of average h.u hold --- about 25 PtIWcreIt of thW total on one afinumption 

and about 33 percent on the othcr (.4e 1Inen 7-10, col. 4 and 8); with 

that of the .r+ itho drh and 20 purcent reniectLively (llneid i beiny 111 11, 

colur" i; 4 and 8). And one tahould note, In partlcolir, :hAnt w,hrella 

the two the a-divInIon 1ite afrec" thetoncerun:ptIOUUn gnceZiI ditntribu

tion or allocatIon In PanIel A, they have minor effecto on L'Ir relative 

magnitude of the differential ontrIbut In of I pertion, 2 pernon, and 3 

person houn eholdi. InI trrtz..r of their proportional contrlbution to tl 

difference In Hint" 4- col. 3 nnd 7 (l.c. thr .TAA fnctor), tle rc'iolttj 

are 36 percent and 34 percent rr~ipectivr.ly for the contribution of 1 

person hou.ehioldn, 25 and 29 percent for that of 2 pr.:son houneholdn, and 

f ~)
 

http:rr~ipectivr.ly
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39 and 38 percent for that of the 3+ person households.
 

The procedure Just outlined could be elaborated were the data for
 

countries or regions involved in the comparison to contain cross-section
 

classifications of households by number of persons as well as age

structure of members. Such a cross-classification would permit experi

mentation with different age levels at uhich the distinction between
 

children and adults could be made (and distinguishing ages of adults
 

at which they might become as dependent A, children); and the total
 

difference allocated among more subgroups of households by size of their
 

.
adult 	members. But such data are no at hand, and would require a search
 

in basic cenauc or sample sources that is not feasible here. We proceed with
 

allocations of the simple type indicated in Table 2 for various comparisons
 

intended to illustrate, if only broadly, the variety of results that may
 

be suggested. Our major interest is in evaluating the findings relating 

to both the NIC and the JAA factors for the light that they cast upon 

the relation of the conventionally available data on households (or
 

family 	households) to the broader concept of the family ar i group of 

persons sufficiently related to each other to be prone to making joint
 

decisions on economic and economically significant choices.
 

III. 	 Allocation of Dfferences in Average Size of flousehold--International,
 

Rural-Urban, and Over-Time Comparisons
 

Table 3 relates to a few countries, selected to cover a wide range
 

in average size of h,unehold, rather than attempt a nuumry of a larger
 

number of countries in developed and lenn developed regions of the world. 

This choice is due to the limitations of the coverage of United Nations 

7Ii
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Table 3
 

Allocations of Differences in Average Size of Household,
 
Selected Countries, Recent Years
 

A. 	Basic Data for the Individual Countries
 

Sweden, 	 Japan, Brazil, Syria, Thailand,
 
1970 1970 1970 1970 1960
 
(1) (2) (3) (4) (5)
 

Average Crude Vital Rates, per 1,000, Preceding
 

Three (or Two, in col. 5) Quinquennia
 

1. 	Birth rates 14.7 17.7 39.0 47.3 47.1
 

2. 	Death rates 10.0 7.3 10.3 17.0 19.7
 

3. 	Rates of natural
 
increase 4.7 10.4 28.7 30.3 27.4
 

4. 	Rates of growth of
 

population 	 6.5- 10.0 28.8 30.3 27.7
 

Data Relating to Households
 

5. 	Persons per household .2.59 3.62 4.78 5.91 5.64
 

6. 	Percent of total pop
ulation below 15 20.8 24.0 42.7 45.2 44.7
 

7. 	Children per household 0.54 0.87 2.04 2.67 2.52
 

8. 	Adults per household 2.05 2.75 2.74 3.24 3.12
 

9. 	Percent of 1 person
 
household 25.3 13.2 2.5 5.7 2.5
 

10. 	Percent of 2 person
 
household 29.6 15.0 7.3 9.1 7.3
 

B. 	Allocation of Differences between NIC (natural
 
increase chiidren factor) and JAA(Jointness
 

and apartneso of adults factor)
 

Japan Brazil Syria Brazil Syria Syria Thailand Thailand
 
b& & & & 	 & 

Sween Sweden Sweden Japan Japan Brazil Brazil Sweden
 
i&) (2) (3) (4) (5) (6) (7) (3)
 

11. 	Differences in
 
persons per
 
household 1.03 2.19 3.32 1.16 2.29 1.13 1.06 3.05
 

12. 	NIC 0.33 1.50 2.13 1.17 1.10 0.63 0.48 1.98
 

13. 	JAA 0.70 0.69 1.19 -0.01 0.4') 0.50 0.53 1.07
 

14. 	NIC % 32 68 64 101 79 56 45 65
 

15. 	JAA % 68 32 36 -1 21 44 55 35
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Table 3 (contitsued)
 

C. 	Contributions of 1 and 2 person households to Differ

ences in Average Size of Households, Selected Comparisons
 
Differential Percent
 

hoserd hselr contribution of total
 
households households (1-2) difference
 

(1) .(2) -3 .... ... (4)- 

Japan-Sweden
 

16. 	Contribution of 1
 
person households -0.023 -0.443 0.420 41
 

17. 	 Contribution of 2
 
person households -0.011 -0.222 0.211 20
 

18. 	 Residual (contribu
tion of 3+ person
 
households) 0.034 -0.035 0.069 7
 

Brazil-Sweden
 

19. 	 Contribution of 1
 
person households -0.004 -0.440 0.436 20
 

20. 	Contribution of 2
 
person households -0.005 -0.219 0.214 10
 

21. Residual 0.009 -0.031 0.040 2
 

Syria-Sweden
 

22. 	 1 person households -0.013 -0.567 0.554 17
 

23. 	 2 person households -0.011 -0.367 0.356 11
 

24. 3+ person households 0.024 -0.256 0.280 9
 

Syria-Brazil
 

25. 	 1 person households -0.013 -0.006 -0.007 -0.6
 

26. 	2 person households -0.0Ll -0.009 -0.002 -0.2
 

27. 	 3+ person households 0.024 -0.485 0.509 45
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Table 3 (continued)
 

Notes:
 

Lines 1-4, and 6: The entries are calculated from the United Nations
 

1975 working paper cited in the notes to Table 2. The entries in lines
 

1-4 are arithmetic means of the quinquennia (3 or 2) birth, death, natural
 

increase, and growth rates, preceding 1970 or 1960. Those in line 6 are
 

summations of the percentnvn nf total nonulation shown for 0-4 and 5-14
 

age groups.
 

10: Taken from UN summaries of data on distributions
Linen 5, 9, and 


of households by size (number of person classes), in Demographic Yearbook,
 

1973 (New York 1974), Table 24, pp. 396 ff; and Demographic Yearbook, 1971
 

(New York, 1972), Table 11, pp. 396 ff.
 

All other eittr~es by calculation from the basic data in lines 5, 6, 9,
 

and 10. For the procedure see the notes to Table 2 above and the discussion
 

in the text.
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data on size and size-distribution of households and in the lack of
 

comparability specifically in the definition and distinction of one

person households.4 This latter limitation is particularly restrictive 

in its bearing upon an allocation of the type outlined in Table 2, 

since it bars reliance on the estimate of effects of the larger propor

tion of one-person households usually found in the more developed countries 

with a lower average size of household (but also found in a large number 

of LDCs). 

Panel A includes for the five selected countries not only data 

relating to size of households, but also on the broader demographic 

characteristics--the percent proportion of persons under 15 in total
 

population (line 6), the crude vital rates (birth, death, and natural
 

increase, lines 1-3), and the average rate of increase per thousand - all 

these rates being averages over the 15 year period preceding the date 

of line 6 (and of the statistics on size of household). The rate of 

population growth, in line 4, can differ from that of the rate of natural 

increase, in line 3, because of a substantial balance of in-and-out 

migration. But the difference is significant only for Sweden, reflecting 

a substantial in-migration into the country that would, presumably, 

lower somewhat the percentage proportion of children, i.e. of population 

under 15 years of age. 

For the small sample covered here there is close positive associa

tion bptween rates of natural increase and growth rates of population,
 

on one hand, and the proportions of children under 15 in total population.
 

Since the differences in birth rates are far more dominant than those in
 

death rates, it in birth rate differentials that are largely responsible
 

for the differentials in rates of natural increase and growth rates of
 



po-ulation-so that it is the fertility differentials 
that largely 

account for the differences in the proportions of children 
under 15 in 

total population. The set of connections observed here for the small 

also in the larger universe, so longnumber of countries would be found 

rate differentials inthe dominance of birth as in the countries included 

prevails.differences in rates of natural increase 

The procedur(. followed rests on binary comparisons. 
In Panel B the
 

allocation is between the children (NIC factor)and the 
jointness of
 

adults factor (JAA), and the dominant impression is of 
a wide variety
 

Thus, in comparing Sweden and Japan, with a difference
 of combinations. 


between the averages of 1.03 persons, we find that the 
children's propor

tion contributes only about a third of the total difference--two 
thirds
 

being due to the greater jointness of adults in Japan (col. 
1 of PanelB).
 

This suggests a distinct tendency toward larger adult households 
in Japan.
 

In comparing Sweden and Brazil--with a much wider disparity 
in the average
 

size of households in the two countries-the contribution of 
the NIC factor
 

is absolutely and proportionately much wider (col. 2, of Panel A); the
 

contribution of the JAA factor is aLjolutely the same, but proportionately
 

much smaller than in the Sweden-Japan comparison. Finally, in the
 

comparison between Sweden and Syria--with a still larger disparity 
in
 

average size of the household--the NICfactor is dominant, and 
yet there
 

is also a substantially larger contribution of the JAA factor 
(of 1.19)
 

compared with about 0.7 in the Sweden-Japan and Swedenpersons per 1U1, 


Apparently, the international
Brazil comparisons, see col. 3 of Panel B). 


differences in patterns of household and family are substantial not only
 



with respect to differing numbers of children associated with differen

tial fertility, but also in the patterns of joint or separate living
 

of adult members. Some countries, such ac those represented by Japan,
 

Syria, and Thailand, show more of a tendency toward joint residence
 

by adult members than appears to be true of Brazil and Sweden.
 

There is also considerable variety in the relative contribution 

of the differing proportions of 1,2, and 3+ person households to the 

JAA component (Panel C). In the first three of the four binary compari

sons shown, the contributions of the 1 and 2 person households are 

proportionally high--accounting together for most of the JAA component 

in the totel difference; the relative share of the difference in 

adults per household among the larger households (of 3+ members) is 

minor. But this is not true of the fourth comparison (Syria-Brazil), 

in which all of the JAA component is accounted for by the larger 

number of adults in the Syrian households of 3 persons itnd over. 

The findings are limited, with the number of countries kept 

small to obviate too many binary comparisons. But they are varied
 

enough to suggest interesting variability among countries, not only
 

between the developed and less developed groups, but also within the
 

two major divisions, with respect to the relative role of the children
 

and the jointness of adults factors, as well as with respect to the
 

source of contribution to the JAA component of households with differ

ing numbers of persons or aduLs. There are clearly institutional
 

differences in the structurev of households, over and above the major
 

effects of fertility and rate of natural increase so claarly associated
 

with levels of economic development. These differences could be
 

/ 
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brought out more clearly with more intensive analysis of the sex 

and age structure of households in selected countties, with particular
 

attention to the grouping of households in terms of adult members, 

for countries otherwise comparable with respect to level of economic 

development and the magnitude of the NIC component in the difference
 

in size between average households. 

Such more intensive study is beyond the limits of the present
 

exploratory essay. We turn now to data relating to proportions of
 

children under 15 in total population, which are available for a 

large number of countries on a worldwide basis, and can be summarized, 

as of a given date (we use 1955 and 1970), to indicate the possible
 

contribution of this factor (NIC) to differences in average size of
 

household between large developed and less developed regions (Table 4).
 

The comparison is limited to market economies.
 

One intriguing finding in Panel A is that both in 1955 and 1970
 

the percentage proportions of children under 15 differ little among
 

the major LDC regions in lines 1-4, col. 2, while even the absolute,
 

let alone relative differences in this proportion among the developed
 

regions are much more marked--between the older countries of developed
 

Europe and Japan, on the one hand, and United States and other over

seas offshoots of Europe, on the other. This is a reflection of the
 

rather uniformly high fertility and rates of natural increaze among
 

the major less developed regions (at least at the two dates indt ated),
 

despite substantial differences in per capita income between say Latin
 

America in line 4 and Asia in line 1. It also reflects the higher
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Table 4 

and 	ApproximateProportions of Population under 15, 1955 and 1970, 
Allocation of Differences in Size of Average Household, 1970, Less
 

Developed and Developed Market Economies
 

Panel A. 	Proportions under 15 and Growth Rates of Population,
 

1955 and 1970
 

Growth Rate
 

Z under 15 Population (mill) per 1,000 
per year1955 1970 1955 1970 


(1) 	 (2) (3) (4) (5)
 

43.4 712.1 1,024.7 24.4
1. 	East and Middle 40.3 

South Asia
 

41.9 43.9 108.8 162.2 27.0
2. 	Middle East 


44.2 169.2 241.7 24.1
3. 	Subsaharan 43.7 

Africa
 

271.2 36.0
4. Latin 	America 43.2 44.4 159.6 


1,700 26.4
All 	LDCs above 41.4 43.7 1,150 

6. 	Developed 23.8 24.2 249.7 282.0 8.1
 

E.rope
 

89.8 104.3 10.0
7. 	Japan 30.2 24.0 


8. 	United States 29.5 28.3 165.9 204.9 14.2
 

9. Other 	Overseas 31.0 29.9 27.1 36.8 20.6
 

25.8 532.5 628.0 11.0
10. 	All DCs above 27.2 


Panel B. 	Allocation of Differences in Size of Average Household
 

between LDCs and DCs, 1970
 

LDCs 	 DCs Difference 2
 
(1) 	 (2) (3) (4)
 

11. 	Persons per HH, estimate 5.00 3.00 2.00 100.0
 

12. 	 Z under 15 43.7 25.8 
13. 	Persons under 15 per HH 2.18 0.77 1.41 70.5
 

14. 	 Adults per H 2.82 2.23 0.59 29.5
 

15. 	 Z of 1 person HHs 5.0 20.0
 
(approximate)
 
Contribution of line 15 -0.091 -0.364 0.273 13.7
 

17. 	 % of 2 person IHs 10.0 30.0
 
(approximate)
 

18. 	Contribution of line 17 -0.082 -0.246 0.164 8.2
 

19. 	 Residual (3+ Hils) 0.173 0.020 0.153 7.6
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Table 4-continued
 

Notes:
 

The data is Panel A are all from United Nations, Working Paper,
 

ESA/P/WP.55 (New York, May 1975, mimeo). Eastern and Middle South
 

Asia is the sum of the two regions so indicated; Middle East in the
 

sum of West South Asia and North Africa; Subsaharan Africa is the
 

sum of three'regions--Eastern, Middle and Western Africa (omitting 

Southern); Latin America is the total excluding the temperdte region.
 

The growth rates in column 5 are derived directly from the two popula

tion totals in columns 3 and 4, and thc.:efore reflect net interregional 

migration. For the developed regions, the composition is as follows:
 

developed Europe includes Northern and Western Europe, plus Italy;
 

and the "other overseas" are the sum of Canada, Australia and New
 

Zealand.
 

The calculations in Panel B proceed in the manner shown in
 

Tables 2 and 3 above, but use approximate values in line 11, 15,
 

and 17. These are based, in part, on the summary distribution of
 

households by size for LDCs and DCs in early and late 1960s (Table
 

10, p. 385 in my paper, "Fertility Differentials Between Less Developed
 

and Developed Regions: Components and Implications," in Proceedings
 

of the American Philosophical Society, vol. 119, no. 5, October 1975),
 

partly on more recent data for individual countries-with crude allo

wance for the decline in size of households in DCs and rise in the
 

proportion of 1 and 2 person households by 1970.
 

http:ESA/P/WP.55
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fertility and rate of natural increase among the overseas offshoots
 

of Europe, despite their generally highe; per capita income, than in
 

Europe or in Japan.
 

The other interesting finding is that not ouly were the propor

tions of children under 15 substantially higher among the less developed 

regions, in lines 1-5, than among the developed, in lines 6-10, thus 

contributing significantly to the larger average size of households 

in the LDCs than in the DCs; but also this excess in the proportion'of
 

children among the LDCs widened in the fifteen years preceding 1970.
 

The-proportion rose between 1955 and 1970 for each of the four LDC
 

regions, most strikingly among the populous Asian countries in line 1,
 

while there were substantial declines in three out of the four developed
 

regions. The disparity in the proportions of children under 15 among
 

the LDC and DC groups widened from 14.2 percentage points in 1955
 

to 17.9 percentage points in 1970, and one could assume that with the
 

marked decline in fertility in the DCs after 1970 the widening
 

continued to date.
 

Panel B attempts to translate the evidence in Panel A into a full
 

allocation of the difference between LDCs and DCs in size of the average
 

household, about 1970, between the two large groups of market economies.
 

Using the 1975 paper cited in footnote 3 above, which suggested for the
 

early and mid-1960s average sizes of about 5 and 3.3 respectively, we
 

assumed the average size in LDCs and DCs in 1970 to be roughly 5.0 and
 

3.0 respectively, while on the basis of scattered evidence in the 1971
 

and 1973 Demographic Yearbooks on size-distribution of households in
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a number of developed and less developed market economies, we set
 

the proportions of 1 and 2 person households at 5 and 10 percent
 

respectively for LDCs compared wits 20 and 30 percent proportions for
 

these two groups of smaller households in the DCs. More detailed
 

data might change tLese assumptions by a couple of percentage points,
 

but not sufficiently to affect the major conclusions, and the same can
 

be said of the effects of more elaborate approximations to the average
 

size of households for the two wide groups of regions.
 

The allocation for these two groups in 1970 shows about seven

tenths of the difference associated with the higher proportion of
 

children under 15 in the LDCs, and three-tenths due to the greater
 

jointness of adults within the LDC households. This is a plausible
 

result, but one must note the possible wide variation in these propor

tions not only for pairs of individual countries, but also for some
 

pairs of wider regions selected among the LDCs and DCs in Table 4. The
 

results relating to contributions of the differing proportions of
 

1,2, and 3+ person households (lines 16, 18 and 19) are clearly depend

ent upon the differences in proportions assumed in lines 15 and 17, but
 

the dominance of the differential contribution of 1 person households
 

seems plausible--if there be no incomparability in the definitions of
 

one-person households between DCn an6 LDCs.
 

In turning now to differences in average size of household between
 

rural and urban populations within the same country, we are limited
 

to the swall number of countries for which the data are at hand from
 

internatio'nl compilations (Table 5). But ther: are some intriguing
 

and suggestive findings. They become more striking if we omit the
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Table 5 

Differences in Size of Average Household between Rural
 
and Urban Population, Selected Countries
 

France 
1968 

Finland 
1970 

Japan 
1970 

Chile 
1970 

Ecuador 
1962 

Pakistan 
1970 

Philippines 
1970-1 

(1) (2) (3) (4) (5) (6) (7) 

A. Structure by Age 

1. Z 6f urban HIls in total 71.4 56.5+ 75.1 77.7 34.0 27.2 30.1 

Persons per Household 

2. Rural 3.30 3.38 4.09 5.52 5.00 5.77 5.83 

3. Urban 3.09 2.69 3.46 4.97 5.36 5.64 5.91 

4. Difference (2-3) 0.21 0.69 0.63 0.55 -0.36 0.13 -0.08 

X Under 15 in Total Population 

5. Rural 
6. Urban 

24.0 
23.6 

25.2 
23.4 

24.9 
23.6 

44.6 
39.1 

45.7 
43.9 

43.8 
42.5 

5351 
49.11 

Persons under 15, per HIT 

7. Rural 
Pqrban 
J'Jifference (7-8) 

10. Line 9 as % of line 4 

0.79 
0.73 
0.06 
29 

0.85 
0.63 
0.22 
32 

1.02 
0.81 

0.21 
33 

2.46 
1.94 

0.52 
95 

2.28 
2.35 

-0.07 
nc 

2.53 
2.40 

0.13 
100 

3.121 
2.901 

0.22 

Persons, 15 &over, per IH 

11. Rural 
12. Urban 

2.51 
2.36 

2.53 
2.06 

3.07 
2.65 

3.06 
3.03 

2.72 
3.01 

3.24 
3.24 

2.711 
3.011 

13. Difference (11-12) 
14. Line 13 as % of line 4 

0.15 
71 

0.47 
68 

0.42 
67 

0.03 
5 

-0.29 
nc 

0 
0 

-0.30 
nc 

Z 1 peir.on 11l1s 

15. Rural 19.4 18.4 7.8 6.0 6.4 5.4 1.9 

16. Urban 20.6 28.2 14.9 5.4 7.5- 9.3 1.7 

Z 2 Person HHs 

17. Rural 27.1 20.6 13.1 8.8 12.1 8.3 7.3 

18 Urban 26.2 23.3 15.6 11.8 10.5+ 8.1 6.0 

(1) -- relates to children under 18 and adults aged 18 and over. 
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Table 5--continued
 

B. Contribution of 1, 2, and 3+ Person Households
 

Rural Urban Difference
 
2 of Contrib. X of ContrTb. Differ. X of total
 
ills IHls
 
(1) (2) (3) (4) (5) (6)
 

France
 

19. 	 1 person lIs 19.4 -0.293 20.6 -0.311 0.018 9
 
20. 	 2 " 27.1 -0.014 26.2 -0.013 -0.001 -1
 
21. 	 3+ " " 0.307 0.174 0.133 63 

Finland 

22. 	 1 person ile 18.4 -0.282 28.2 -0.426 0.144 21 
23. 	 2 " " 20.6 -0.109 23.3 -0.123 0.014 2 
24. 	 3+ " t 0.391 0.079 0.312 45 

Japan 

25. 	 1 person Ihun 7.8 -0.016 14.9 -0.031 0.015 2 
26. 	 2 " o 13.1 -0.014 15.6 -- 0.0030.017 1 

3+ " " 0.030 -0.372 0.402 64 

Chile
 

28. 	 1 pernon 111 6.0 -0.012 5.4 -0.011 -0.001 -0.2 
29. 	 2 " i 8.8 -0.009 11.8 -0.013 0.004 0.7 
30. 	 3+ " o 0.021 -0.006 0.027 4.9 

VIakl ut an 

31. 	 1 person I111 5.4 -0.012 9.3 -0.021 0.009 7 
i.. 2 " 8.3 -0.010 8.1 -0.010 0 0 

33. 	 3+ " 0.022 0.031 -0.009 -7 

Notes
 

For all countries except the Philippinen. the underlylng data are from 

the United ?intIonn, k-vwv)MaphtI" Yearwriok 1971 (1krv York. 197'), Tables 11 

and 12, and 14-or itu1c Ynrhoowk ,19173 (,4-w Yrl , 1074), Tnti.eri 24 and 26. 

The data for the PhIlpp n I r il and 'amE .t.rwlrcnm h of C'rnuuu StatIlitic?, l 

Income and Fxpendittren: 1971 (Manila 1975), Tahlrn 3 nnd 5U. T.I,data 
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Table 5 Notes-continued
 

in this report were utilized fairly intensively in the 1976 paper referred
 

to in footnote 3, and the earlier paper of which the 1976 paper was a
 

revised version (referred to in the 1976 paper). The notes below refer
 

largely to the six countries, c-cluding the Philippines.
 

The distribution of households by size (needed for Panel A) and
 

between rural and urban is limited to the household population. The
 

proportion of population under 15 to total may refer to the total including
 

some institutional population.
 

For the procedure involved in Panel B see the notes to the preceding 

tables. 

For brief definitions of the urban population (defining the rural as 

a residual) see notes to Table 5 in the 1971 Demographic Yearbook, pp. 154

158. The definitions differ from country to country, but relate either to
 

capitals of cotntry and provinces, and administrative centers, or to
 

agglomerations above a certain population level, or to presence of urban
 

administrations and institutions.
 

(1 
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data for Chile from the discussion, because of some peculiarities
 

in the latter that are not easily explicable. Thus, it is puzzling
 

to find the proportion of urban households to their total number to
 

be higher in Chile than in the three economically more advanced
 

countries in colurus I-s (see line 1). It is also puzzling to find
 

the average size of households in Chile (in 1970), at 5.1, to be
 

large as the average for Ecuador, a far less developed country
as 


(in 1962).
 

The differences in average size of households illustrated in
 

Table 5 were naturally of much narrower range than is true among
 

the DCs and LDCs in Table 4, or the individual selected countries
 

in Table 3. After all, the rural and urban populatioas are parts
 

of one and the sume country, and their demographic and economic
 

patterns are not likely to differ as much as in separate countries 

that can be at widely different levels within an extensive internation

al range. And yet the rural-urban differences in average size of
 

households, and in diutribution of households by size, are suffi

ciently large to matter.
 

As we observe these differences, and exclude Chile from the
 

comparison, we find that rural households in the three developed
 

countries in columns 1-3 exceed in size the urban households by
 

substantial margins in Finland and in Japan, and by a smaller but
 

still perceptible margin in France (see line 4). In the three less
 

developed countries, ii.columns 5-7, there is no such consistent
 

excess in size of the average rural household over the urban; indeed,
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in Ecuador (in 1962) and in the Philippines (in 1970-71), the rural
 

household is smaller than the urban, and in Pakistan the difference in
 

favor of the rural household is slight indeed (being less than 3 percent).
 

This contrasting finding relating to differences in size of rural

urban households in the developed and less developed countries in Table 5
 

is not due to underlying differences in proportions of children under 15
 

between the rural and urban populations. These proportions (with onL for
 

children under 18 for the Philippines) are shown for rural and urban
 

populations in lines 5 and 6, and those in line 5 are uniformly higher
 

than those in line 6--the excess being distinctly narrower for the three
 

developed countries in columns 1-3 than for the three less developed
 

countries in columns 5-7. It folloun that the failure of the average
 

household in the rural population of the less developed countries to
 

exceed that in the urban must be due to the greater contribution of the
 

adults (i.e. persons 15 and over) in the urban communities. And it may
 

well be that this result is associated with the greater relati'e influx
 

of these adults into the urban centers of the less developed countries
 

in recent years than would be true of the populationG of developed
 

countries, with these migrants becoming members of larger households 

rather than forming recognizalbe one-person households. This hypothesis 

cannot be adequately tested without much more data on size and structure
 

of households, for the urban and rural populations of a much larger
 

number of countries than we could readily find for Table 5.
 

The other tentative finding is suggested by the data for the
 

three developed countries in Panel B. With differences in average size
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between rural and urban households fairly substantial, and yet the differ

ences in proportions of children under 15 in rural and urban populations
 

quite small, it follows that differeuces in the numbers of adults per
 

household, produced by differing proportions of households with different
 

number of adult members, must account for a large part of the rural-urban 

differences in total number of persons per household. And indeed Panel B 

for France, Finland, and Japan shows that for these countries it was the 

contribution of the 3+ person households that loomed largest in accounting 

for the total rural-urban difference. Thus, unlike most of the internation

al comparisons, the intra-national comparisons between countryside and city
 

in the developed countries show that the countryside preserves large propor

tions of the JAA factor that is lost in the urban communities--and is, in
 

this respect, a greater preserver of the older traditions, even though the
 

countryside appears not to retain the tradition with respect to the NIC
 

factor, or the much lower proportions of 1 and 2 person households. But 

again, the hypothesis should be checked with a wider array of countrl -s
 

and data.
 

Since the few countries used in Table 5 all show a higher proportion 

of children under 15 in the rural than in the urban population, and we 

have data readily available on these proportions for much larger number 

of countries, it seemed of interest here to consider these data with a 

greater coverage--and particularly to observe at the same time the propor

tions of persons 15 through 19, again for the rural and urban population 

separately, to see whether these proportions are affected by the rural

urban migration. Thin latter may affect even children under 15, but it 

could hardly have significant effects, particularly compared with those
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on the older age group (or groups).
 

Table 6 summarizes the relevant information for a large number of 

countries, ak. different years but mostly for early and mid-1960s. The 

first and obvious conclusion is that the percentage proportions of children 

under 15 are consistently higher in the rural than in the urban popula

tions, in developed and in less developed countries-although there are 

some exceptions (for the LDC panel, this finding is true of 40 out of 49 

countries with most exceptions in Africa; for the DC panel, of 11 out of 

13 countries). 

A second, and more interesting finding, relates to the comparative
 

proportions of persons 15 through 19 years of age (columns 6-8). For the
 

less developed regions, these proportions are higher in the urban popula

tion-thus reversing the sign of the difference in the proportions of
 

children under 15; and this excess proportion of the 15-19 years age
 

group among the urban population is found quite consistently (42 out of
 

the 49 countries, three of the exceptions in countries in Subsaharan Africa
 

and three of them in Latin America). By contrast, developed Europe and
 

the United States show a slight shortage of proportions of the 15-19
 

group in the urban relative to the rural population (lines 6 and 7,
 

columns 6 and 7, all eight countries in Europe showing this relation).
 

The large weight of these countries in lines 6 and 7 combined with rather
 

limited differentials in the other overseas countries, results in a
 

definitely lower proportion of the 15-19 group in the urban population
 

than in the rural in the weighted averages for the DC group in line 10.
 

It should be remembered that the proportions shown are ratios to
 

current population, a mixture of different age cohorts, of age groups
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Table 6 

Average Proportions (%)of Groups below 15 and 15-19 years
 
of Age in Rural and Urban Populations, Less Developed and
 

Developed Regions, Late 1950s and early 1960s
 

No. of Z of Z of population % of population 15-19 

count* rural below 15 years of age 

pop. Rural Urban No. of Rural Urban No. of 
agreements agreements 

(4) (5) (6) (7) (8)
(1) (2) (3) 


LDC regions (market economies) 

1. East and middle 9 81.7 43.8 40.3 8 8.6 10.2 8
 

south Asia
 

92. Middle East 9 63.4 45.8 43.3 7 7.9 9.1 

3. Subsaharan 13 84.8 42.3 40.8 8 7.0 8.0 10
 

Africa
 

4. Latin America 18 60.9 47.2 41.1 17 9.4 10.3 15
 

(ex. temperate)
 

All LDCs 49 77.2 44.3 40.8 40 8.4 9.8 42
 

(cola 2-4 and
 
6-7 weighted) 

DC regions or countries (market economies) 

6. Developed 8 39.9 25.8 22.8 7 8.3 7.8 8
 

Europe
 

1
7. United States 1 28.5 33.4 30.1 1 8.3 7.0 


(1960)
 

8. Japan (1965) 1 31.9 28.7 24.2 1 10.0 11.6 0
 

9. Other overseas 3 26.7 36.6 30.0 2 8.4 8.7 0
 

countries
 

10. All DCs (cola 2-4 13 33.5- 29.8 26.3 11 8.6 8.1 9
 

and 6-7 weighted)
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Table 6-continued
 

Notes:
 

The entries in columns 5 and 8 denote the number of countries in
 

which the sign of relations of columns 3-4 and 6-7 is in agreement with
 

that shown by the averages for LDCs and DCs in the corresponding columns
 

in lines 5 and 10.
 

The weights for the LDC regions are 60, 10, 15, and 15--for lines
 

1-4 respectively, and are suggested by columns 3 and 4 on Panel A of
 

Table 4. The wdights for the DC regions are 40, 40, 15 and 5, for lines
 

6-9 respectively, and are suggested by total population shown in Panel A
 

of Table 4.
 

All data are from the comprehensive Table 6, pp. 166-407 of United
 

Nations, Demographic Yearbook, 1970 (New York 1971). The % proportions
 

were always calculated to the total excluding unallocated by age, whenever
 

the latter were shown. The entries here are unweighted arithmetic means
 

of the proportions for the individual countries within each region.
 

The following countries (with year for which the data were given) were
 

included. Line 1: Cambodia (1962); Ceylon (1963); India (1961); Indonesia
 

(1961); S. Korea (1966); Nepal (1961); Pakistan (1961); Iran (1966).
 

Line 2: Iraq (1965); Jordan (1961); Syria (1960); Turkey (1960); Algeria
 

(1966); Libya (1964); Morocco (1960); Tunisia (1966); Egypt (1960).
 

Line 3: Central African Republic (1959-60); Congo (1955-7); Ghana (1960);
 

Hali (1960-1); Nigeria (1963); Zambia (1963); Gabon (1961); Namibia (1960);
 

Chad (1964); Congo PR (1960-1); Dahomey (1961); Guinea (1955); Togo
 

(1958-60). Line 4: Costa Rica (1963); Dominican Republic (1960); El
 

Salvador (1961); Guatemala (1964); Honduras (1961); Jamaica (1960);
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Table 6 Notes--continued
 

Mexico (1960); Nicaragua (1963); Panama (1960); Brazil (1960); Chile
 

(1960); Colombia (1964); Ecuador (1962); Paraguay (1962); Peru (1961);
 

Venezuela (1961); Trinidad and Tobago (1960); Guyaxia(1960). In general,
 

we tried to include as many LDCs as possible--excluding only those in
 

which the proportion _f urban population was well below 10 percent.
 

For the developed countries, the following were included. Line 6:
 

Denmark (1965); Finland (average .960 and 1970, the latter reported in
 

Demographic Yearbook, 1973 (New York 1974); France (1968); Netherlands
 

(1968, semiurban included with rural); Norway (average of 1960 and 1970);
 

Sweden (1965); Switzerland (average for 1960 and 1970); England and
 

Wales (1961). Line 9: Canada (1960); Australia (1966); New Zealand (1961).
 

For brief definitions of "urban" (and thus of rural as a residual)
 

for a large number of countries see notes to Table 5 of the same 1970
 

Demographic Yearbook, pp. 159-165. See also the note on definition of
 

"urban" in Table 5 above.
 

'i
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that are survivals of cohorts originating in different past years. This
 

complicates comparing shares of the age group of say 15-19 with those of
 

10-14, for the 15-19 group at a given date is part of the cohort born
 

15 to 20 years ago, whereas the 10-14 group is part of the cohort born 10
 

to 15 years ago. Assuming constant fertility and mortality (by age groups)
 

and a positive rate of natural increase, we expect the proportions of
 

successive five-age groups in a given population to decline-partly because 

of different spans of mortality, partly because of the rises in base to 

which the rate of natural rate of increase is applied in a growing popula

tion. And, of course, any changes in vital rates, aggregate and by age, 

would complicate further the comparison of age-group proportions in current
 

population. But all of this does not bar the inference that if we find,
 

in the case of LDCs, a reversal of the type observed, in the comparative
 

proportions in rural and urban population of the under 15 and 15-19 age
 

groups, the only plausible explanation (barring unsuspected major biases
 

and errors in the basic data) is that there has been sufficient rural

urban migration in the 15-19 group to reverse the urban shortfall in
 

this group that would have otherwise occurred. And the parallel inference
 

for the different finding in the developed countries of Europe and in
 

the United States is that such rural-urban migration in the 15-19 age
 

group was not sufficient to reverse the disparity in proportions that
 

prevailed in the groups under 15 years of age. Thus, one should refer
 

back to our earlier discussion concerning the age-line dividing children
 

from adults; and repeat our argument that it is the evidence concerning
 

the possibly substantial migration among the 15-19 group from the country

side to the cities, particularly in the less developed countries, that led
 

us to set the division line at 15.
 

V 
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Finally, one should add that the lack of evidence on the substantial 

migration from the countryside to the cities of the 15-19 group in the 

developed countries is not true of the older prime ages in the labor 

force. In the paper referred to in footnote 5, Table 10, p. 21 shows 

proportions to rural and urban population, of men and women (given separ

ately) aged 15 through 49, these being treated as both childbearing and 

working ages (prone to migration) for women and working ages (again prone 

to migration) for men. Combining the percentage shares for men and women, 

and using the regional averages shown in the table, we obtain the following 

sumary: 

Regions No. of Z Proportions, 15-149 
(comparable countries Rural Pop. Urban Pop. 
to Table 6) (1) (2) (3) 

1. East and MS Asia 10 44.8 49.1
 

2. Middle East 8 41.2 44.2
 

3. Subsaharan Africa 13 46.5 52.1
 

4. Latin America 
(including temperate) 17 42.4 47.3
 

5. LDCs, weighted 
(0.60;0.10;0.15; 
0.15- iucc. lines) 44.3 48.8
 

6. Devel. Europe 8 46.8 48.2
 

7. Japan 1 47.3 55.8
 

8. U.S. and Canada 2 43.5 47.3
 

9. Australia-NZ 2 45.3 46.6
 

10. DCs weighted
 
(0.40; 0.15; 0.425;
 
0.025-succ. lines) 46.3 
 48.9
 

The evidence is clear that for the broader span of the working ages,
 

the relevant proportions in urban population are greater than in rural 

http:0.60;0.10;0.15
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population in both less developed countries and the developed countries

reflecting the rural-urban internal migration, which, for obious reasons,
 

tends to be concentrated in th( working ages. The different finding in
 

Table 6 for the 15-19 age group suggests that such migration becomes signi

ficant at an earlier age in the less developed countries than in the
 

developed-a reflection possibly of greater pressures toward early employ

ment and earlier beginning of working life in the less developed than in
 

the developed countries.
 

In addition to the differences in the age-incidence of the rural

urban migration between th'- Aeveloped and less developed countries, stressed
 

above as most relevant to our topic, there are interesting sex-differences
 

touched upon in the paper referred to in footnote 6. In connection with
 

Table 10, p. 21, the text comments that.."in Asia and Africa the internal
 

migration toward the cities is concentrated on men, while that in Latin
 

America and the DCs appears concentrated on women " (p. 22). Such sex

differences in propensity to rural-urban migration would be of importance
 

in a full analysis of the size and structure of households of countries
 

at different levels of economic development. But we cannot pursue this
 

topic further here.
 

In turning now to the last type of comparison of size and size distri

bution of households, over fairly long periods of the demographic transition
 

and change associated with economic growth, we use data for the United
 

States as an illustration. These cover, with wide gaps, a long period
 

from 1790, with more details relating to the 20th century; and the summary
 

findings are presented in Table 7. Over this long period, the area and
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Table 7 

Allocation -f Changes in Size of Average Household,
 
Unite6 States, Selected Years, 1790-1970
 

A. 	 Allocation by Age Structure (below 15 and 15 & over)* 

Persons Z under 15 Persons Persons Changes between Success. 
per HH in below 15 15 + dates 

population per HH per H Col. 1 Cl. 3 Cal. 4 

(1) (2) (3) (4) (5) (6) (7) 

1. 1790 5.79 49.9 2.89 2.90
 

2. 1850 5.55 41.5+ 2.30 3.25 -0.24 -0.59 +0.35 

3. 1890 4.93 35.5+ 1.75 3.18 -0.62 -0.55 -0.07
 

1.46 3.08 -0.39 -0.29 -0.10
4. 1910 4.54 32.1 


5. 1930 4.11 29.4 1.21 2.90 -0.43 -0.25 -0.18
 

6. 1950 3.37 26.9 0.91 2.46 -0.74 -0.30 -0.44
 

7. 1970 3.14 28.5- 0,89 2.25 -0.23 -0.02 -0.21
 

Wider Intervals
 

8. 1790 to 1890 	 -0.86 -1.14 +0.28 

9. 1890 to 1930 	 -0.82 -0.54 -0.28
 

10. 	1930 to 1970 -0.97 -0.32 -0.65
 

11. 1890 to 1970 	 -1.79 -0.86 -0.83
 

B. 	 Contributions of !L 2 ' and 3+ Person Households, 
to Changes over the Wider Intervals 

Contribution to Decline Columns 3-5 as 
2 in eHo in persons per HH Z of Total Decline 

1 pers. 2 pers. (rises marked +) (rises marked -) 
lis MIs :1 2 3+ 1 2 3+ 

pers. pers. pers. pers. per. pero. 

(1) (2) (3) (4) (5) (6) (7) (8) 

12. 	 1790 3.7 7.8 
13. 	 1890 3.6 13.2 +0.002 0.049 +0.327 "-0.2 5.7 -38.0 
14. 	1930 7.9 23.4 0.094 0.120 0.066 11.5 14.6 8.0
 
15. 	1970 17.1 28.8 0.255 0.048 0.347 26.3 4.9 35.8
 
16. 	1890-1970 0.293 0.184 0.453 16.4 10.3 25.3
 

/ 
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Table 7--continued
 

Notes:
 

All the inderlying data are taken, or estimated, from U.S. Bureau
 

of the Census, Historical Statistics of the United States Colonial Times
 

to 1970, Bicentennial Edition, Part 1.,Washington, D.C. 1975. Persons
 

per household are frou: Series A-288-319, p. 41. The proportions of 1 and
 

2 person households, for the years indicated, are from Series A-335-349,
 

p. 42. The proportions of population below 15 years of age, for the years
 

beginning in 1890, are from Series A-119-134, pp. 15ff.
 

The only entry that had to be estimated was the X proportion of
 

population below 15 years of age in 1790. The earliest date for which
 

this proportion could be calculated for total population was 1850 (when
 

it was 41.5+ percnt, compared with 35.5- in 1890). The estimation was
 

based on movement of the proportioin for the -rhite population (available
 

for below 15 group back to 1830, and for the below 16 group back to 1800).
 

It was done by calculating the relative changes in the percentages of the
 

available younger group, and extrapolating back the 1890 proportion the
 

accumulated relative change. Since the proportion of whites, below 16
 

years of age, to total white population was as high an 50 percent in 1800,
 

the estimate used in line 1, col. 2, cannot be much off th,! mark.
 

1r
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population of the country grew dramatically; some discontinuity in irl.ro

duced by !.,cluaion of lawaii and Alaska in 1960; and the e are minor
 

Incomparabilitieu in inclusion and exclusion of tnstitutional households
 

(see the note in the source cited in Table 7). But the broad findings,
 

over the long period, are not likely to be much affected by these statisti

cal inadequacies. 
 They are, hc'Jever, affected by tile substantial net 

iiaigration inflows that began In the 1830s, and continued with some 

interruptions and changes in volume to recent decadets.
 

Over the almost two centuries span, the average size of the house

hold declined from 5.8 persona in 1790 to 
3.1 in 1970; and as Table 1 

above showr, it declined further to 2.9 in Xnrch 1976. But the rate of 

decline was relatively modexate over the firat uix decades, and began 

accelerating only after the Civil War. The decliiv over the first six 

decades wan just about 4 percent; over the next 11xty yeara, from 1850 

to 1910, almout 20 percent; over the followingp sixty year, from 1910 

to 1970, almont 40 percent. 

This acceleration of the ratc of decline in the average nize ol the
 

tousehold wan .ccompanfed by a rarked 
 shift in the relative contribution 

to this decline of the ;iIC, the natural increarie-children factor, and of 

the JAA. jointneva or aparinea of adultn factor. Over the first nix 

decades, the decline In the propor-tion of chi) dren under 15 wAsnufficient 

to more than outweigh tOe dccline in total pernonrs per houvehold--with the 

contribution .J the adults :jrrvizF 
to In rease rather than (' mni uh the 

total of persona per household. The result xay be tiue !n part to effect 

of i=aigratlon, the latter bing more concentrated in ages bove 15. By 
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1850, the proportion of foreign born (whites and free Negroes) to total
 

population wan 2.26 million out of a total of 23.2 million, 
or 9.8 percent.
 

If we were to assume that in both 1790 and 1850, all children 
under 15
 

were native born, and neglect the proportion of adult 
foreign born in
 

1790, the percentage of under 15 in 1850 would be raised from 41.5 to
 

On this extreme assumption, the average
46.0 (i.e., divided by 0.902). 


of children under 15 in 1850 would be 2.55 per household, 
leaving 3.00
 

of adults per 'households--stilla slight rise from the 
average of 2.90
 

On the other hand, the marked decline in proportion of children
in 1790. 


under 15 is confirmed by the data on fertility and number of 
children
 

under 5 per 1,000 white women of childbearing ages, both 
available
 

for the span from 1800 to 1850.
 

This interesting case of the jointness of adultc contributing 
to
 

an increase over time in the size of the household is limited to the
 

first six decades (and may have ended earlier). After that date, the
 

d,!clining rate of natural increase continues to contribute to '.he decline
 

in the average size of the household, but in diminishing proportions,
 

and becomes negligible in the last two decadec, between 1950 and 1970,
 

whereas the contribution of the jointness, of adults factor, or rather of
 

the growing apartness of adults, is increasingly important in the total
 

reduction in the size of the average household. Thus, over 1930-1970
 

span, the JAA factor accounts for two thirds of the total decline, the
 

children-factor for only a third.
 

Panel B, which analyzes the contributions of the different propor

tions of 1, 2, and 3+ person households to the total JAA component, is
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based on size distributions of households, and the latter are not avail

able for any year between 1790 and 1890. Even so, the comparison of the
 

percentage proporcions of I and 2 person households in lines 12 and 13,
 

columns 1 and 2, demonstrates very little change in the shares of the
 

1 person household, and a small absolute (although large relative) rise
 

over the century in the share of 2 person households. The analysis indi

cates that it was the rise in the adults average for households of 3 and
 

over persons that contributed to the positive sign of the JAA factor in
 

the movement from 1790 to 1890 (see line 13, columns 3-5). The further
 

evidence in Panel B on the periods following 1890 indicate that the major
 

contributions to the decline in adult persons per household were made by
 

the rising percentages of the 1 person households, and the reduction in
 

average of adults per 3+ person households--with the rather moderate share
 

of the contribution of the 2 person households. Thus it is the increase
 

in the proportion of household at one extreme tail, viz. 1 person house

holds, and the decrease in the proportions at the other extreme tail-

to the right of the size distribution well above the 3 and 4 person house

hold --that may be the major contributors- to the decline in numbers
 

of adults per household, particularly after the 1930s.
 

Table 7 covern a range in size of average household that is almost
 

as wide as that found in current croon-sections among developed and less
 

developed countries in the selected sample in Table 3. And while the
 

record is that for a rapidly growing country affected by immigration, it
 

is not unlikely that the broad findings on the shift from the ccntribu

tion of declining fertility and natural increase via the declining propor



-44

tion 	of children under 15 to that of increasing apartness of adults in
 

the more recent decades would be found in other developed countries.
 

Testing this hypothesis would require comparable long-term data on size
 

and size-structure of households, as well as those on age distributions
 

of population, for other developed countries.
 

The 	findings in Section III suggest that the contribution of the
 

factor connected with the jointness and apartness of adults to the total
 

disparity in average size of households is substantial-particularly in
 

rural-urban comparisons within developed countries and in comparisons
 

over time for recent periods for a developed country like the United
 

States. The JAA factor is also of some weight in the differences in
 

average size of households in international cross-section comparisons.
 

With 1 and 2 person households comprised predominantly of adults, we
 

should examine their other characteristics for whatever light may be
 

shed on the contributions of these small households to differences in
 

size of households, at least for international comparisons.
 

IV. 	 Small and Large Households, by Age and Sex of Head: An Illustrative 

Comparison. 

Here we revert Lo a comparison of the detailed data available for 

the United States and Taiwan, except that unlike our illustration in 

Section I (Tables 1 and 2), the one here is based at first on data for Taiwan
 

Province (excluding Taipei city): the more detailed cross-classification
 

tables are available, in published form, for the Province alone. But
 

it accounts for more than 80 percent of all households, and a larger propor

tion of total population; and the analysis illustrates certain significant,
 

'V
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hitherto untreated, aspects of the size distribution of households in a 

developed and less developed country.
 

Table 8 shows the distribution of households of differing size by
 

age of head of household, the cioss-classifications being compared for
 

the United States and Taiwan Province for the same size-classes of house

holds and identical age-classes of head ranging from below 25 years of age,
 

to 55 and over. A number of findings can be suggested, which may not be
 

untypical of other comparisons of the size-distribution of households
 

between developed and less developed countries.
 

First, a dominant proportion of the 1 and 2 person households, 

which loom so large in the United States, is accounted for by households 

at advanced ages of head. Out of the 20.6 percent share of 1 person 

households in all households (line 1), 12.4 percentage points are house

holds with head aged 55 years or over; of the 30.6 percentage share of 

2 person households, 16.5 percentage points are houqeholdn with heads 

aged 55 or over (line 2). Yet, while the 1 and 2 person households in 

the United States are dominated by units at advanced age of head, this 

is not true of the larger households, of 3 and over. There is a similar, 

but weaker concentration of the smaller households at the advanced ages 

of head in Taiwan Province, (se' lines 9 and 19, columns 1 and 6), but 

it is of little weight because the over-Jill proportions of 1 and 2 person 

households are so small in that country. 

Second, it follown that in the contribution of 1 and 2 person house

holds to the smaller average size of households in the United States than 

in Taiwan, the old-age small hourieholds play a dominating part. Thus, 

of the total discrepancy in the shares of 1 person households,18.0 percent
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Table 8 

Distribution of Households by Size and by Age of Head,
 
United States, March 1976, and Taiwan Province, end 1975
 

Panel A. United States 

Age of Head Classes 
55-64 65 &25-34 35-44 45-54 55 &
Size of Household All Below 


over
Classes Households 25 	 over 

(4) (5) (6) (7) (8) (9)

(1) 	 (2) (3) 


% Shares in Total of All Households
 

1. All Households 100.0 8.1 21.4 16.7 17.5 36.3 15.9 20.4
 
(72.87 million) 

2. 1 person household 20.6 1.8 2.9 1.4 2.1 12.4 3.5 8.9 

3. 2 person household 30.6 3.5- 4.6 1.8 4.2 16.5- 7.3 9.2 

4. 3 person household 17.2 1.8 4.8 2.5+ 3.9 4.2 2.8 1.4 

5. 4 person household 15.7 0.7 5.5- 4.4 3.2 1.9 1.4 0.5+ 

0.2 2.3 3.3 2.1 0.7 0.5+ 0.2
6. 5 person household 8.6 


7. 6 person household 4.1 0.i- 0.9 1.7 1.1 0.3 0.2 0.1
 

8. 7 & over 	 3.2 O 0.4 1.6 0.9 0.3 0.2 0.1 

3.15 4.09 3.43 2.05 2.41 1.77
Y1-. ernons per 2.89 2.30 

household
 

Panel B. Taiwan Province
 
Age of Head Classes
 

Below 25-34 35-44 45-54 55 & 55-59 60 &

Size of Household All 


Classes Households 25 over over
 

(1) 	 (2) (3) (4) (5) (6) (7) (8) (9)
 
% Shares in All Households 

3.9 24.1 31.6 28.0 	 11.8 6.2 5.6

10. 	All Households 100.0 


(2.59 million)
 
1.1 	 0.7


11. 	1 person household 2.6 0.1 0.2 0.3 0.9 0.4 


1.1

12. 	2 person household I,.8 0.5- 1.2 0.5- 1.1 1.5+ 0.4 

3.5 	 2.8 1.7 0.8 0.9

13. 	3 person household 10.2 0.8 1.4 


4.7 1.7 1.1 0.6

14. 	4 person household 16.3 0.8 5.2 3.9 


7.9 6.2 1.4 0.9 0.5+
15. 	5 person household 22.3 0.6 6.2 


0.5 3.9 7.8 5.8 1.2 0.8 0.4
lt. 	6 person household 19.2 


3.2 1.8 1.417. 	 7 & over 24.6 0.6 3.9 9.8 7.1 

4.99 5.85 5.39 5.05- 5.40 4.67Persons per household 5.37 4.63 

Taiwan Province
 

4.89 5.78 5.35 4.86 5.21 4.4719. 	 Persons per household 5.27 4.46 

Taiwan Area
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Table 8--continued
 

Notes:
 

15, p. 48 of the March 1977 sourcePanel A - calculated from Table 

cited in the notes to Panel A of Table 1.
 

Panel B, lines 10-18 - calculated from Department of Budget, Accounting
 

and Statistics, Taiwan Provincial Government, Report on the 
Survey of
 

Family Income & Expenditure, Taiwan Province, 1975 June 1976, Table 
30,
 

Taiwan Province excludes Taipei city and comprised in 1975
 
pp. 616 ff. 


2.59 million households, out of some 3.01 for Taiwan Area (which includes
 

Taipei City). No comparable detailed data for Taipei'city are shown in
 

the separate report for the latter.
 

Panel B, line 19 -- calculated from Table 12, pp. 148-49 of the source
 

for Taiwan cited for Panel B of Table 1.
 

I" 
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age points (i.e., 20.6 minus 2.6), the contribution of the old age group
 

is 11.3 points, or close to two-thirds; of the total differential in the
 

shares of 2 person households, 25.8 percentage points (i.e., 30.6-4.8),
 

the contribution of the older age of head group is 15.0 points, or some

what less than six-tenths. The residual discrepancies stem largely from
 

the structure at the youner age-of-head i.vels, below the age of 35.
 

For 1 and 2 person households combined, the shares of these younger groups
 

under 35 total 12.8 percentage points for the United States (see lines
 

2 and 3, columns 3 and 4), compared with 2.0 percentage points for Taiwan
 

Province (see lines 11 and 12, columns 3 and 4). A similar comparison for
 

the intermediate age classen, from 35 to 55, yields total shares for
 

United States of 9.5 percent compared with 2.8 in Taiwan Province. Thus,
 

the major source of the higher shares of small households in a developed 

country like the United States is the heavy concentration of these house

holds at advanced ages of head, presumably after children mature and
 

depart; and, secondarily, a greater tendency for apartneon at the
 

younger levels of age of head.
 

Third, the distinctive distribution of small households by age of 

head in the United States, combined with large proportions of these small 

households in the total, produces a structure of houneholdn by age-of

head that in necessarily quite different from that in the Taiwan Province 

(and would differ alrmot an much from that in the Taiwan Aren an a whole). 

Both the shares of the very young households, under 25 yeart; of age of 

head, and particularly of the older houncholda are proportLionately 

greater in Lhe United States than in Taiwan Province, the proportions 

being 8 and 4 percent for the younger age-of-head group. (column 3, lines 
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I and 10) and 36 and 12 percent respectively for the old age-of-head 

group of over 55 (column 7, lines 1 and 10). Even more interesting are 

the differences between the two countries in the internal structure by 

size within the extreme age-of-head classes. Thus, in the United States, 

both the under 25 and the 55 and over age classes are dominated by the 1 

and 2 person households; these accournt for over six tenths of the total 

in the under 25 age class and for almost eight-tenths of the 55 and over 

age class (see lines 2 and 3, compared to line 1, column 3 and column 7). 

In Taiwan Province, 1 and 2 person households account for less than a 

fifth of all households at the under 25 age level of head, and for about
 

a fifth of the total of households with heads aged 55 and over (ace lines 

11 and 12, compared with line 10, columnts 3 and 7). It is particularly 

striking to find in Taiwan iuch a large proportio:i of young heads (under 

25) in households including 5, or 6, or 7 and over mermberu. 

Fourth, because of these large offects of ar'all households on the 

structure of households at the young, and particularly, at the old ages 

of head in the United States, the movecentzo of the average size of house

hold through the succesuion of agen of head, or the life cycle pattern, 

are narkedly different from those in a country like Taiwan. With an 

overall average of 2.89 persona, the average number per hounehold in the 

United States rises markedly from 2.3 persons in the under 25 years 

age-of-head group, to a penk of 4.09 in the 35-44 age-o -hend class, and 

then drops slharply to 2.05 in the 55 an(d over clasn (and even more striking

ly to 1.77 in the 65 and over clasn, nee line 9). TIin In a nwing to a 

peak almost double that at the initial and terminal troughs. In Taiwan 
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Province, the range in persons per household through the successive age

of-head classes (see line 18) is from 4.6 persons in the under 25 years
 

of age head class to a peak of 5.9, or only thirty percent higher, and
 

then down to 4.7 in the 60 and over age class. The suggested difference
 

in the life cycle pattern of a typical household between the two countries
 

is obvious. In the United States, that life cycle begins with a substan

tial period of life in one person household, moves rapidly to family and
 

a peak size of over 4 (while the children are still within the family) and
 

then enters a prolonged period of a cingle couple and eventually a single
 

person household. Such patterns, while presumably found also in Taiwan,
 

are far less common than thone in which a househo d varies much less in
 

size over the full span and in which the identity of the head may be shifting
 

while that of the membership may be only moderately affected. The impli

cations of the difference in the amplitude of the owing in size of house

hold through the succens ie age-clasies of head for the evaluation of distri

butions of income among households during that life cycle are obviously 

significant. 

The ascociation between size of household and ticx of head in illus

trated In Panel A of Table 9. Tle proportion of femnle head houneholds 

in the United States, in early 1976, at 24 percent, was four times as great 

as the proportion in the Taiwan area. And much of the difference Is due 

to the high proportions of female heads among the I and 2 person households, 

particularly the former. Thus, of the total disparity In female head 

proportions between the two countries, 18.2 percentage points, 12.6 points
 

or about two-thirds, are accounted for by the differing incidence of female 

headahip among the I p~rnon households (i.e., 13.2 minun 0.6, nee line 2, 

columns 3 and 6). The female head proportions in the United States exceed 
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Table 9
 

Distribution of Households by Size and Sex of Head, and Age and
 

Sex of Head, United States, 1976 (or 1970) and Taiwan Area, 1975
 

Panel A. By Size of Household and Sex of Head
 

Size Classes United States, March 1976 Taiwan Area, end 1975
 
of Households All Male Head Female Head All Male Head Female Head
 

(1) 	 (2) (3) (4) (5) (6)
 

Entries are % shares in all households
 

1. All households 100.0 75.8 24.2 100.0 94,0 6.0
 
(72.87 million) 	 (3.01 million)
 

2. 1 person household 20.6 7.4 13.2 3.1 2.5 0.6
 

3. 2 persou household 30.6 25.5 5.1 5.2 4.3 0.9
 

4. 3 person household 17.2 14.3 2.9 10.3 9.4 0.9
 

5. 4 person household 15.7 14.1 1.6 16.9 15.8 1.1
 

6. 5 person household 8.6 8.0 0.6 22.3 21 .1 1.2
 

7. 6 person household 4.1 3.7 0.4 18.9 18.3 0.6
 

8. 7 & over 	 3.2 2.8 0.4 23.3 22.6 0.7
 

9. Average,peraons 2.89 3.18 1.98 5.27 5.35 4.13
 
per household
 

Panel B. By Age and Sex of Head
 

Age of Head Uaited States, March 1970 Taiwan Area, e-d 1975
 
Claoses
 

10. 	All households 100.0 78.9 21.1 100.0 94.0 6.0
 
(62.88 million) 	 (3.01)


11. 	Below 25 6.8 5.5+ 1.3 4.0 2.9 1.1
 

12. 	25-34 18.6 16.5- 2.1 24.6 23.3 1.3
 

13. 	35-44 18.5 16.3 2.2 30.8 29.1 1.7
 

14. 	45-54 19.5 16.4 3.1 28.4 27.2 1.2
 

]5. 	55 & over 34.6 24.2 12.4 12.2 11.5 0,7
 

16. 	Averagepersons 3.17 3.48 2.03 5.27 5.35 4.13
 
per household
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Table 9-continued
 

Notes:
 

Panel A, columns 1-3 -- calculated from U.S. Bureau of the Census,
 

Current Population Reports, Series P-60, no. 104 (Washington, March
 

1977), Table 15, p. 48.
 

Panel B, 'columns 1-3 -- calculated from Historical Statistics, vol. I
 

source cited for Table 7, Feries A-323-334, p.42. The averages in
 

line 16 are from U.S. Bureau of the Census, Current Population Reports,
 

Series P-60, no. 72 (Washington, August 1970), Table 5, p. 15.
 

Panels A Ltd B. columns 4-6 -- calculated from DGBAS, Report on the
 

Ourvey of Personal Income Distribution in Taiwan Area, 1975 (Taipei,
 

1976). Panel A is from Table 33, pp. 220-221 and Table 14, p. 152
 

(the latter for line 9). Panel B is from Table 32, pp. 218-219.
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those in the Taiwan Area also for the 2 to 4 person households (compare 

colums 3 and 6, lines 3-5), but it is only for the 1 person households 

that the difference contributes so much to the total disparity in line 1.
 

Since we observed in Table 8 that the large proportion of 1 person 

households in the United States was concentrated in the upper age-of-head 

class of 55 and over, and we now find in Panel A of Table 9 that the larg 

proportion of 1 person households in the United States is associated with 

a large concentration of female headship, it follows that female head

ship among 1 person householdr the United States should be concentrated
 

in the advanced age-of-head class of n5 years of age and over. We can

not test this inference with the 1976 data for the United States without
 

much elaborate estimation. But we can use the data for United States in
 

1970 (March), when the over-all proportion of female head households was
 

somewhat lower than in 1976 (21 instead of 24 percent)-but still very
 

much higher than that for Taiwan Area in 1975 (see Panel B of Table 9,
 

line 10, column 3). And the comparison shown a heavy concentration of
 

female households in the ndvanced age-of-hond class of 55 and over-

12.4 out of 21.1 percentq or about six-tenths (column 3, lines 10 and 15).
 

It is the disparity in female headship incidence for this advanced age-of

head class between United States and Taiwan that contributes 11.7 percent

age points to a total difference of 15.1 percentage points, or well over
 

seven-tenths.
 

Thus, our finding in Table 8, concerning concentration of the large
 

proportions of I and 2 person households in a developed country like the
 

Uuited States predominantly at the older age-of-head classes and second
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arily in the very young age-of-head classes, may now be supplemented by 

the finding that for the 1 person households the large proportions in 

the United States mean concentration on female head households, in the 

advanced age-of-head classes. In other words, a substantial proportion of 

the one-person households in an advanced country like the United States 

are single women in older ages, presumably widows who have survived their
 

husbands. Such a group appears to be quite small in a less developed
 

country like Taiwan, small with respect to heading a separate household
 

(see column 6 of Panels a and B, which fails to show any clear association
 

between female headship and eithe, _ze of household or age of head).
 

V. 	Concluding Comments
 

With some reservations, the statistical evidence on size and size

structure of households surveyed in this paper, relates to family house

holds--units from one to several persons, distinguished by joint residence
 

and, in case of multiperson units, by ties of blood, marriage, or adoption
 

among the members. 

In the comparisons of average size of households in international
 

cross-sections of countries at different levels of economic development,
 

between rural and urban households within one an(! the same countr) and of
 

differences over long spans of time within a developed country, we tried
 

to allocate the differences between two sets of factors. One wan the differ

ing number of children under 15 per household, reflecting largely fertility 

and natural increase (NIC factor). The other wau the difference in number 

of adults per household, reflecting different propensity of adultrs to live 

together (v. apart, the JtA factor). In the various sets of comparisons 
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and findings, we observed wide variations in the relative contribution 

to differences in average size of households of the two factors; with 

both being of substantial mtagnitude in most comparisons. And the JAA 

factor could be allocated ,urther among the contributions of different 

proportions of 1, 2, and 3-over perfjon houueiolda. All of thin relates, 

of course, to tile well-known aubotantlal differences in aiveragy uize of 

household: the large size In the lenu developed countries, with their 

much lower proportions of 1 and 2 person hout,holdf, than in the developed 

countrics; irmilar differences between rural and urban houueholdn, 

particularly in alr ady deve', )ed countrien; and the long-tecrm trends within 

the developed countries towards smaller houtscholdti, with increaniig pro

portions of I and 2 person householdts In the totall. 

When viewed againnt the larger concept of th fant1ly, noted in the 

introduction to thin paper, i.e. of a group of peroonri r.ufficlently related 

by blood or arrz'e ties (or .do.1ion) to warrnt eXpvct it ion of joint 

decisions on at lentt so.afe i'nif cand econo:nic mat tv rt., i;- c-differ

hou'eholdni to f 15ences n=xng due 'r i:r) err. -reatcl; tdr en u:d er raise 

no 'ppart:nt iuialytlcal proble,_11. I'l " children, I": (,,tfcidfntI, are an 

important tocu,. of fr.mitly dccltIonl; , but thley cannot 1)v view d ,n parti

cipantn in :iuch drcint1ofnn--iji in true pote-itin lly of every adult. rnweirer 

of the wie ttm iml1y group, regardlet.i whetlicr they live toi-ether or npart, 

Here the L:a J or (juention iti na to the rAIoInillcatc - of jo irt re, dence in 

Itr t,:mmlng In terrai of fari-fly drcci nonri on econo-ic holcet..i; antl the 

queetIo:i In brought Into sharp !ocun by the finding thnt IiI th developed 

countrien In recent yearn over half of a l the hounriholdt, we.r,! one or 

two person unit, heavily dominated by tuen and women in advanced ages 
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and secondarily among the young--whereas similar proportions among the
 

LDCs were well below 10 percent for the two small household groups.
 

to be sure, part of a wider problem
The question just raised is, 


bearing upon possible clustering of decisions and interest among blood
 

or marriage-related but separate family households, regardless of their
 

If in the course of economic growth the parental pair stays in
size. 


agriculture, and suffers a decline in relative (if not in absolute)
 

secures in the
income, while its offspring,having migrated to the city, 


longer run a higher relative economic position, do we view this as emerging
 

inequality among households or do we combine the two households in a cluster
 

on the ground of sufficient con..Aity of economic interest? But the specific 

raised above is urged upon us by the finding that it was withinquestion 

the last few decades that there was a marked morsellization of family hcuse

holds within 	the devi.'oped countries--in which both the very young, and 

the older members of what were heretofore bigger, severalparticularly 

generation, family households, separated into apparently independent house

hold units.
 

Three comments can be advanced, which, while obviously not answering
 

the question, 	may at least suggest directions of exploration. The first
 

one already made, and relates to the extent to which separate residenceis 


means completely separate foci of economic decision that. would warrant our
 

treating the mornellized distribution of hou,;eholds by size as if they
 

repren~nit distinct economic decision tinits. Offhand, one would argue that
 

while neparr.tc location munt mean nep|arate declrilonr; on everyday alloca

nome economic
tion of timc ot Income, thin 	 is not true of of the larger 


decisions with long-term connequencen an to
,deciionu--larger outlayn or 


9) 

http:neparr.tc
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location or occupation. And what we need, in this connection, are 

data on the various types of economic decision within the households, 

with particular distinction of those made relatively independently 

and those in which the blood and relation ties among scparate family 

households may be telling. 

Second, if we assume that separate location among related family 

household units means, by and large, independent economic decisions 

and that we are warranted in viewing the greatly moroellized households 

in developed countries an truly separate recipient units, one should 

note that such moreellization widens the range of income inequalities 

beyond that afforded within a distribution of households that are rela

tively larger. All other conditions being equal (including the propor

tions of dependents, i.e. children below a certain age), a larger number 

of potentially working adults would allow greater scope for the family 

household an an income-equalizing mechanim than would be a size
 

distribution in which 1 and 2 person family householdo would be no 

relatively numerous. And if there it; here this aspect of widening of 

income inequality (certainly on a per hounehold, and ponnibly on a per 

person basis), to what extent would nuch widening incquality be a in

tegral conscquence of eccnomic development--in which the reduction in 

the number of children with greater investment In their education and 

rearing, makes the nuclear family an indinpensable social institution, 

and forces, An it were, the separation of the very young, and particu

larly of the older generation, out of what might be called the standard 

family hounchold of the central range with renpect to age of head. If 

such an attribution in at all plauuible, we have a curious cane of 
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a secular change in measured income inequality among households
 

originating not at the production end, in greater inequality of shares
 

flowing from the production system to a standard distribution of
 

recipients, but originating at the receiving end, in the way receiv

ing units organize themselves into households as foci of economic de

cisions.
 

Finally, one may suggest that in the handling of the empirical
 

data on household distributions by size and income, the question just
 

seem to indicate the value of distinguishing between
raised would 


what might be called the marginal units and the standard household 

some model of a prevailunits--marginal and standard with respect to 


would mean excludinging household, in Lhe comparable range, that 

from the standard groups of houneholds thGje that, vith renpect to 

and .'c), representtheir claracteriaticc (nuch as age of head, 

Thin in, in fact, what in already done inquite a distinct group. 

the United Staten, with it:: diocinction bethe statistical data for 


tween families and unrelated individuals (most of the latter, but not 

all, are identical with single pernon houneholdn); and, in general, it 

of the del;tribution ofis well to go beyond the purely forral aspects 

households, searchinj for nignificant groups within them that would 

on the ntatisitical expediency of eatiler identificationnot be dependent 

that must be followed In the sample or census surveys. To be sure, 

cansuch attempts may involve some difficult choices tin to how far one 

separate marginal and standard parts of a household distribution, to 

attain greater analytical comparability betweenuay,deve.oped and lea 

developed countries; but such difficulties must be face in all attempts 
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to convert raw statistical data into quantitative counterparts of
 

aaningful economic and social concepts.
 



-60-


FOOTNOTES
 

1See United Nations, Manual VII. Methods of Projecting Households
 

and Families (New York, 1973), p. 6 . 

2However, households are predominantly family households. Thus for 

the United States in March 1976 (used in Table 1 below), only 2.6 out of
 

so that family
72.9 million households hod members unrelated to the head; 


(See U.S. Bureau of the
households comprised 97 percent of the total. 


Census, Current PopulatIon Reports, Series P-60, no. 104, (Washington,
 

March 1977), Table 3, p. 13). There are no data at hand on this point
 

for other countries; but the large preponderance of family among all 

households is generally asserted in the source cited in footnote 1. 

3 The earlier paper, "Fertility Differentials Between Less Developed 

and Developed Regions: Components and Implications," Proceedings of the 

1975, touchesAmerican Philosophical Society, vol. 119, no. 5, October 

upon the first point (aee Table 10, and discussion, pp.385-88). The 

later paper, "Demographic Aspects of the Size Distribution of Income:
 

An Exploratory Erisny," Economic Development and Cultural Change, Vol. 25, 

no. 1, October 1976, cxplores the second net of findings in Section III, 

Differen -en In Size of Family or loustmehold, pp. 21-48. 

4 See on both points the discussion in the United Nations source cited 

in footnote 1 (Chapter 2, "Evaluation of Data," pp. 12-16). With respect 

to one-person householdo, the source comments: 
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"Both lodgers and boarders, and even the single persons
 
living separately in apartments, are margina groups
 
whose definitions are generally not clear-cut. The
 
distinction between them is sometimes quite arbitrary."
 

This comment implies a confusion between lodgers and boarders, who should
 

be counted as members of the host household, and individuals living
 

separately who should be counted as one-person households.
 

51t is in this connection that incomparability in definitions of
 

one-person household discussed above in citations from the UN document
 

(referred to in footnote 4 above) becomes so relevant. If migrant
 

workers in the cities all tend to be classified as constituting one

person households, the result may be a very high over-all proportion
 

of one-person households in countries ouch as Cameroon (46.0 percent
 

in 1957), Sierra Leone (22.7 percent in 1963), Jamaica (19.1 percent
 

in 1960)--all of them appreciably higher than many such shares in
 

developed countries (see source cited in footnote 1, Table 3, pp. 11-15).
 

Whether these be properly deined one-person households or not, their
 

significance in terms of the wider concept of the family is problematic

a question that, as will be seen below, may be legitimately raised In
 

connection with the 1 and even 2 person householV in the developed
 

countries.
 

6The underlying data from UN Demographic Yearbook, 1970, on distri

bution of rural and urban populations by age and sex, were utilized
 

intensively, in an analysis aimed at comparing birth rates and fertility
 

between the rural and urban populations, in my earlier paper, "Urban-


Rural Differences in Fertility: An International Cumparison," Proceedings
 

of the American Philosophical Society, vol. 118, no. 1, February 1974, 
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pp. 1-29. The paper contains a discussion of a number of aspects of
 

rural-urban differences in proportions of children under 5, and of women
 

in childbearing ages (15-49) and of both men and women in working ages
 

(15-49). 
 It may be consulted on a number of aspects of rural-urban dif

ferences relevant to the discussion here. The earlier paper covers a
 

larger number of countries, Including communist countries. less developed
 

Europe, and temperate Latin America, all of them excluded from Table 6;
 

and unlike the procedure in Table 6, derives unweighted averages of
 

country propo.tions for the relevant DC and LDC tot-als. 
 But for the
 

same coverage, the results in the earlier paper are comparable with those
 

in Table 6.
 

7Thiamid later references are to the Historical Statintics volume 

cited in the notes to Table 7. The data on foreign born in 1950 are in 

Series 105-118, p. 14; those on birthrates and children under 5 per 

1,000 white women of childbearing age are in Series B 5-10, p. 49, and 

Series B 67-98, p. 54. 
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Introduction
 

Fertility dispersion has often been linked to economic 

variables. Thus farmers are said to be more fertile than 

urban dwellers because children can be raised at a lower 

cost on the farm and have occasion to contribute more to 

family earnings than do city children. In less developed 

countries where corm-nercial insurance is either lacking al

together or inaccesible to most of the population, children 

are said to provide security and to be a source of income 

for their aging parentsi, hence their higher value. Yet 

although statements like these were comrron, it has been 

only recently that economists have approached family size 

determination explicitly and systematically as a demand 

problem. 

According to much of the recent literature on the topic, 

the crucial variable Induring fertility to decline is the 

rising price of time! fositered by economic ,:evelopment. 

Children, It i s ar;uted, are tirei intensive . Thus if the 

price of time idncr ;ises , so (.oe. the cost of raising child

ren reIat iwy to othe'r activities , and therefore fertility 

drops. Gi;vern all th(se reanonn., it is indEed rnurprising 

how little family size has changed, nor Is It a univernal 

fact that rto(orni.zation and (ve(,lop~rKnt have always been 

accompanied by a declin , in the nu-ntx.r of living children 

per couple. In some caes, there la, no material change, 

and in others, surviving family size has Increased con-


1"P
 



siderably. Throughout this paper we will be careful to
 

distinguish between births and children because it should
 

be obvious that not all those born live to be children,
 

much less to be adults who help on the farm or provide
 

for parents in their old age.
 

I became interested in population while trying to dif

ferentiate those questions which are amenable to economic
 

analysis from those which are not. 
 The study of population
 

has been approached in diverse ways by all the social
 

sci.ences, and thus :emrned to provide an excellent ter

rain to feel, so to speak, the edge of our domain. A
 

brief discussion of this matter is included in chapter
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The Model
 

A truly general approach to the economics of fertility
 

must be exceedingly complex. Cbildren are not only con

sumer durables but also contribute to household earningsl they
 

are subject to mortality and are produced or avoided by
 

processes which in themselves are important choice areas.
 

Allowance for risk further complicates matters; as assets
 

cl'ildren are extremly nonliquid. being in fact not only 

nonsalable but demanding continous maintenance. No wonder
 

problemresearchers focus on particular aspects of this 

and exclude many factors which in principle we all deem
 

from risk and uncertainty,relevant. This model abstracts 

considers children as consumer durables and ignores the 

sequential nature of family formation. Given these sim

plifications, we attempt to isolate the factors. which 

of births to a couple seekingdetermine the optimal number 

to maximize a utility function whose arpument.; are- as 

follows: N- the number of children living to at le1ast age 

- the stock of children, and Sfifteen, Q the qual .ty of 

all other goods . The couple' s choices are limited by two 

constraintst total expendi tures muIt equal total income, 

and time allocated to all activities ms;t equal total 

available tiMe. Thetie two constraint s can be collapse I 

each price ha:; two components,into a ,ingle one in which 

one for time and one for goods ( see G. Becker, 1965). In 

the can(e of children the constraint mus.t accomodate some 
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additional pecularities. First, as children are subject
 

to mortality, not only those who live are causes for ex

births are the relpenditures. but all those born, i.e., 


evant variable to compute expenditures while only survivors
 

enter the utility function. We have followed R. Willis in
 

postulating total expenditures on children which are
 

to both quality and numbers. In aadition,
proportional 


there is a new type of expenditure. as a couple not pract

icing any form of birth control would have a large number
 

of children. Devlations from this number are feasible
 

but at a cost which we have assumed to be constant per
 

birth and equai to TTC.
 

A formal treatment is as followso
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The interpretation is straight forwardi
 

A) From (1) and (3) 	 The ratio of marginai util

ities should equal the price
 

Q -	 ratio. Notice the price(QTC. ro) true 
U- P of a child L3 not QTc, as the 

Us TT" 	 avoided birth control cost must 
be subtracted and the total 

inflated to take into account
 

death losses.
 

This condition is similiar to
B) From (2) and (3) 

the previous one but for quality
 

vis a visi goods. Notice no ad-

U9 ;/P (NTTc) justment for birth control 

Us TT s costs has been made, as it 
Us TTI should be- for numlx-r. are not 

changed. 

The number,, quality choiceC) From (1) and (2) 

depends on two factors: a)
 

the ratio of qualOity to numbers, 

UW T~r.and 0) how expensiv it i:s 
-Q - __ to avoid a birtlh in r,,lation 
IJQ to the cost of raisi ar, the 

child.
 

/
 



The last result suggests two alternative ways of defining
 

unwanted children. A child could be said to be unwanted
 

if his birth would have been avoided given zero birth con

trol cost. More strongly, an unwanted child would be one
 

whose addition to the family produces a net decline in its
 

welfare; this occurs if -r Tc . In either case, it 

is more important to note that birth control acts as a
 

subsidy which reduces the cost of an expansion in numbers
 

in relation to the cost of aum~nmrting either the quality
 

of the stock of children or the consumption of other goods,
 

thus favoring larger family size.
 

U99  JQ + Uqsjs O JdrT - 1Nric Je 
-US,, AN + USC, +qUWds TTP J = P JI,-S 2 

o NT__ - TSA5 0 d -d +__iQ__pNq - -NcQ -

P.% 

-7+2n C p . a PD 
PP P1 .P%
 



In matrix notations
 

U (Ujq -- jfc) Utj OA Ane 4 **Q c a1 Ae P
P " 2 

AWLF1	iC) Uq9 UqS -v4rr (ATc - P 
P P c e 

Us0 	 U -irr S dTrS 

-$ - -Tr 5 0 7, F IP AP 
p2.P 	 P 

p2
 

This model has very similar structure to Willis' modell
 

therefore many of the results are also similar.
 

The effect of a compensated price change CI o is:
 

P IT A P r 

Whose 	sign is unknown, because the second term includes &a
 

not restriced by Lhe second order conditions.
 

Notations A Coeficient matrix 


'--cofactor of element LSJ
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It should be noticed that a change in the probability
 

of surviving affects tite cost of raising children, and 

that this aspect of a mortality change produces exactly 

the same effect as a price change caused by other factors. 

Thus if 49# 0 (e-c-AS& Ce) 

7~Q~c + AiNTrc dP t ebt 

P P P 
- _ 

This is exactly the same as before with the signs re

versed, because an increase in the probability of sur

viving induces a reduction of the price of children pro

portional to the mortality change. Variations in the cost 

of avoiding births do have a determinate effect, if 

d 1TP o Ccompensated). 

P 1/6 

An increase in the cost of avoiding births induces an
 

expansion in the number of children demanded, and con

versely a decline induces a reduction. A simple
 

graphic representation of the model can be constructed
 

if we temporarily ignore the quality-quantity distinction.
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The right hand quadrant in Figure I portrays an in

difference map between children (N) and other goods (S).
 

The choices of the couple are bound by a constraint whose
 

slope is the ratio of the cost of expanding the standard
 

of living to the cost of raising one more child. Recall

ing our previous statement of the model, properly modified
 

by the exclusion of quality considerations and adjusted
 

for mortality and birth control cost, this ratio is 
 T 31,= r 

FIGUP.E- I 

C&3c L : "6TALTY "SC0NOT "&TCc. 

cVac WILY toYOytKrc 

ST4N 6- ys 
rT.. JTL 

The left hand quadrant depicts the relation between births
 

and children. The number of survivors is proportional to
 



births, and their ratio, the tangent of 4 c is just the
 

probability of surviving.
 

A pure price effect, i.e. a rotation of the price line
 

with utility constant, has the traditional negative sign.
 

For instance, an increase in the price of time will, if
 

children are time intensive, raise the price of children
 

relative to other activities. The constraint becomes
 

flatter and equilibrium ocurrs below and to the right of
 

P1, family size falls and the number of births is rediced.
 

A mortality decline (an increase in P) has two effectst
 

on one hand, it reduces the price of children, as the new
 

dashed line on figure I shows, and on the other hand it
 

increases the number of children from given births, the
 

ray through the origen rotates clockwise. If it so happens
 

that at the new equilibrium position as many more children
 

are demanded as have become available because of the mor

tality change, then births need not change. Mortality in
 

this case doesn't matter, in the sense that it is powerless
 

to influence fertility. It does matter in relation to family
 

size which grows par passu with the probability of surviving.
 

Another case of special interest lies at the other end of
 

the spectrum; if the indifference curve were a straight
 

angle at PI (dashed indifference curve on Figure 1), then N,
 

the number of children desired will be invariant to price
 

changes. All of the adjustments to a mortality change will
 



take place through births which must be reduced or increased
 

proportionally. In fact as in this case N is also insen3itive
 

to other factors affecting the relative price of children,
 

it can be said that mortality is all that matters as no
 

other variable can affect fertility.
 

This last case is associated with the theory of the
 

demographic transition, whose distinctive feature is to
 

ascribe to mortality changes much of the fertility decline
 

observed in modern times. Other theories which rely on the
 

price of time, urbanization and modernization in general must
 

postulate a rather elastic demand for children. Within
 

a certain elasticity range, there is no necessary op

position between these theories, as a non-zero but consider

ably less than one elasticity will allow mortality an im

portant role while permitting other varialbes to also have
 

an effect. It is worth noticing that while a mortality
 

decline lowers the price of children, modernization tends
 

to raise it. Thus if, as has been the general case, mortal

ity falls in a context of increasing incomes, labor productiv

ity and rapid urbanization, there is a tendency for the price
 

effects to offset each other and perhaps for the number of
 

children demanded not to change significantly.
 



Demographic Trends, Developed Countries
 

In spite of the peculiarities of each particular case,
 

the developed countries have passed from high to low birth
 

rates following one fairly regular pattern. The pre

transition odds for a new born baby of reaching hil fif

teenth birthday was seven out of ten in Western Europe, the
 

United States or Japan. In the mid-nineteenth century, a
 

steady improvement in survival began, and today children
 

seldom die prematurely in the developed countries. Almost
 

simultaneously with the fall in mortality, birth rates
 

dropped proport.onally more than the survival probability
 

increased so that effective family size declined. These 

demographic char Tes ocurred against a background of ris

ing income and productivity per capita, widetpread improve

ments in education and increasing concentration of the
 

population in urban centers.
 

Western Europe
 

The population registers of France, England and Sweden
 

are among the longest and most reliable in Europe, and
 

the transition followed a pattern in these coatrien which
 

is fairly representative of the region. Table 1, and in
 

inore detail Chart 1, trace the evolution of birth, 

survival ratios and effective number of children (survivors)
 

per female in these three countries from 1870 to 1970.
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In 1870, at the start of the transition, the number of
 

births per female was 4.5 in England, 4.0 in Sweden and
 

3.4 in France, a low fertility country even by European
 

standards. Given the probability of surviving, these fer

tility rates implied an effective family size of about three
 

in England and Sweden and slightly above two in France.
 

Mortality had been declining in Europe throughout the pre

vious century but from 1870 to 1930 the gains became
 

impressive. Rising survial ratios partially compensated
 

for the sharp reductions in birth rates during the same 

period in England and Sw4eden while in France effective 

family size showed a very mild declining trend. The postwar 

period is, dominated by the baby boom, a temporary explosion 

in births lasting about a decad(- and forcing birth rates 

far above trend levels. By 1970-74, the boom had passed; 

the full decline in fertility siince 1870-74 had cut birth 

rates in half in England and Sweden, and by less in France. 

Because of the steady gains in survival ratios, the number 

of surviving children per fei4 ale had been reduced considerably 

less than had the birth rates. Effective family size was 

ab',ut three in England m., Sweden at the outset and it fell 

to about two in the lapse of a century; French females, on 

the other hand, were bringing up on the average very much 

the name oumbor of survivors, about two, in 1970-74 is they 

had one Lundred years before. 

.4o
 



Yable 

Country and 

1. Births per Female (*), probabil 
of children per female, selected 

9 
d

of living to age 15, and number 
ates. 

?aOsurernent 1870-74 1900-04 1930-34 1960-64 1970-74 

EZFland and Wales 

Births 4.50 3.31 1.82 2.74 2.03 

Survival Probability 

Children 

.704 

3.17 

.760 

2.52 

.897 

1.63 

.975 

2.67 

.977 

1.98 

France 

Births 3.43 2.73 2.15 2.73 2.40 

Survival Probability .680 .778 .890 .970 .987 

Children 2.33 2.12 1.91 2.65 2.37 

(1)
Sweden 

Births 4.02 3.88 1.86 2.16 1.88 

Survival Probability .725 .809 .914 .977 .984 

Children 2.91 3,14 1.70 2.11 1.85 

Sources: See Statistical appendix tables
 

* Gross Reproduction rate *2.0 

(1) For Sweden, the dates are slightly different, 1868-72, 1898-02, 1928-32, 1958-62, 1968-72.
 



Notwithstandin, the limitations of the data shown thus
 

far, the results strongly argue against the crude form of
 

the demographic transition theory. Mortality is not all
 

that mattersi however, it may well be an important deter

minant of fertility along with other variables.
 

The United States
 

Vital statistics for the whole of the United States
 

first became available in 1930. Prior to this, not all
 

states were included in the so-called registration area,
 

either because they completely lacked vital records or
 

because the data available was too incomplete. Life
 

tables have been constructed for the original regist

ration area covering the period 1900-1920. Registration
 

ior Massachusetts and other small areas had been utilized
 

by several researchers to estimate the mortality level
 

of whites in the United States in the nineteenth century.
 

We have consolid.,ted these diverse estimates and data
 

into the series presented in Table 2, going back to 1830.
 

As can be noticed, mortality has been declining in the
 

United States as far back as can be measured. In 1830,
 

some six out of every ten births lived to age fifteen, a
 

level not unlike that of.Western Europe for the same date.
 

Mortality in early America was higher in the towns and
 

cities than in the rural areas (see Jaffe and Iurie),
 

and was substantially higher for nonwhites. As late as
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1900, 765 out of every 1,000 white male newborns were expected 

to live to age fifteen or more, while the corresponding 

figure for nonwhites was 597, 22 per cent lower. 

Table 2. Probability of reaching at least age 15, by 
sex and race, United States 1830-1970
 

White All _Q= 

X= Mai Female Average tia E-enale A 
1830 .585 .594 .590 N.A. N.A. N.A. 

1850 .620 .629 .625 N.A. N.A. N.A. 

1870 .660 .670 .665 N.A. N.A. N.A. 

1890 .706 .732 .715 N.A. N.A. N.A. 

1910 .805 .827 .816 .645 .f82 ..664 

1930 .901 .919 .910 .862 .881 .872 

1950 .957 .968 .963 .930 .943 .937 

1970 .972 .979 .976 .954 .963 .959 

Sourcest See statistical annex, Table 

The bulk of the mrnrtality decline occurred between 1890 

to 1930 and the pj n; wore larger for nonwhites, who 

practically caught up to wlites by 1930. The trend since 

1930 has been upward, but the tempo i s reduced and by 

1970 survival ratio!; are bordering on the unity ceiling. 

There is great similarity be tween tho evolution of mortal

ity for the white Am(eni carl population and that of the 

Western ELrop(ean countrit-!e we prvviously d scutled. 

To trace the path of fertility in tho United Staten. we 

have relied on chl(lren ever lrn. Cross tj-ctloni of 

American females by children ever born, marital itat us, 

age and education of the mother are available since 1910. 
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Using the census date along with the age of the mother 

permits ordering the cohorts of women in time. Each group 

of women was located at the midpoint of the prime re

productive period, age 25. For example, women age 45-49 

in 1910 were an average age of 25 in June 1887, and are 

thus labeled the cohorL of 1887. Only women 45 -ears of 

age and above were included in this type of analysis as 

they have already completed their fertility. Data from 

the decennial population censuses permits the con.3truction 

of a children ever born s;erieti from 1870 to 1950. Past 

experience ha.; rihown that for the United State,, expected 

irompleted fertility i.i an excei-i.Lnt predictor of children 

ever b' -n. We have utilized the BLreau of the Census 

surveys on expected completed fertility to extend the 

children ever born !eries into 1975. 

The overall resultst for both the white and black pop

ulation of the United States are -imilar to the European 

pattern. Birth. decline proportionally more than survivA 

ration increane, and the number of survivors show., a net 

decline of about on(- child per female nincr' 1870. The 

average number of children ever born to native white 

femalen wan clote to five in 1870, anI the corretponding 

figure for blacti wan seven. From 1870 to 1930, iiuc

cenniwe cohortri produced fewer and fewer blit h.t until by 

1930 native white ft-malese came to av,,ra.e two and one half 

births while bla'kmi had come. down to three birthn per 

femalen. The futll decline in birthtj was two and one 



half for whites and more than four for blacks, while the
 

reduction in survivors was about one child per female
 

for both groups.
 

Table 3. Children ever born and children surviving to
 
age 159 United States by race (selected dates)
 

Dat Native Whites Blac 

No. of tirths Survivora No. of births Survivors 

1870 4.86 3.23 7.00 (3.36) 

1900 3.65 2,85 5.00 3.06 

1930 2.45 2.23 2.80 2.44 

1960 3.23 3.03 4.15 3.92 

1975 2.20 2.15 2.60 2.52 

Changes 

1870-1900 -1.21 -0.38 -2.00 (-0.36) 

1900-1930 -1.20 -0.62 -2.20 -0.62 
1930-1960 0.68 0.80 1.35 1.48 

1960-1975 -0.93 -0.88 -1.55 -1.40 

Sources See statistical appendix, table 
.---- ) extrapolated 

In the United States as in Europe, fluctuations in
 

fertility around its trend were prominent in the post

war years. The cohorts from the late forties and lasting
 

,jmtil the begining of the sixties produced more births
 

than did preceeding or subsequent cohorts. The number of 

survivors per female increased sharply and reached levels 

comparable or even higher than those of 1870. This was 

particularly true for blacks for whom the boom was more 

pronounced. By 1975, fertility had returned to its 

long run trend and the increases during the boom hdd been 

erased so that the number of survivors per female was 



very similar to 1930. The fertility measures we utilized
 

for the European countries were essentially a type of
 

birth rate, the flow of children related to the female
 

population. It could be claimed that because of the
 

well known tendency to postpone births in "bad times"
 

and to transfer them to "good times" this statistic
 

exaggerates the increases in fertility during the boom.
 

The measure of fertility we utilized for the United
 

States is not open to this criticism, as completed fer

tility is the stock of children produced by a female
 

throughout her reproductive life. Thus mere transfers
 

cancel each other out, and only true fluctuations can
 

affect the trend. The data for the United States
 

definitely rejects explanations of the boom in terms
 

of mere transfers of births, as family size was affected
 

indeed to a surprising extent. At the same time, it
 

is quite true that birth transfers did take place
 

because birth rates fluctuated even more than did
 

completed fertility.
 

Japan
 

The demographic evolution of Japan is unusual in
 

many respects. First, the transition took place in
 

recent times, as the mortality decline was ach ed
 

largely during the twentieth century and the fertility
 

decline occurred in the postwar period. Second, the
 



decline in fertility took place in a very brief span
 

of time, outpacing the decline of any European country
 

and the more usual evolving mortality decline.
 

Table 4t 	Gross reproduction rates, children ever bornI and
 
survivors per female, Japan 1911 to 1975
 

Period Gross reproductive C.E.B. Probability of Survivors per
 
rates (estimate) living to 15 (2) female
 

1911-15 2.50 

1916-20 2.50 

1921-25 2.60 

1926-30 2.50 

1931-35 2.30 

1936-40 2.10 (3) 

1941-45 2.20 (3) 

1946-50 2.10 

1951-55 1.40 

1956-60 1.00 

1961-65 .97 

1966-70 1.03 

1971-75 1.04 

5.00 .736 3.68 

5.00 .733 3.67 

5.20 .729 3.79 

5.00 .763 3.82 

4.60 .794 3.65 

4.20 .810 3.40 

4.40 .824 3.63 

4.20 .852 3.58 

2.80 .920 2.58 

2.00 .945 1.89 

1.94 .963 1.87 

2.06 .975 2.09 

2.08 .982 2.04 

Sourcest Irene Tauber, The Pogulatior of Japan, Princeton
 
University Press, 1958
 
Japanese Statistical Yearbook, Bureau of Statistics
 

(1)G.R.R. * 2.0 

(2)Interpolated from near life table value 

(3)One or more years missing
 

The gross reproduction rate in pre-World War I Japan was
 

about two and one half; thus children ever born per
 

female must have been around five, and children expected
 

to live to age 15 about three and a half. From 1911 to
 

1930, there was little change in either mortality or
 

fertility. A clear downward trend in mortality starts
 



in 1930 and survival ratios approached ceiling levels dur

ing the sixties. Fertility fell slowly until the post

war period; then, in the brief span of a decade, the
 

number of births per female was cut in half, reaching its
 

lowest level in 1960. The following fifteen years saw
 

fertility stabilized at a level near that of 1960. As
 

can be observed in Table 4, there was no baby boom nor
 

a recovery to previous fertility levels when the economy
 

boomed in the sixties. From 1911-15 to 1975, births
 

declined by about three, and the number of survivors per
 

female fell by one and a half.
 

Some preliminary conclusions
 

Without going into detail or utilizing more powerful
 

tests, we can point to certain regularLties that have
 

marked the transition from high to low fertility in these
 

five developed countries. First, it is safe to conclude
 

that an unchanging number of children "demanded" is the
 

exception rather than the rule. France, which was peculiar
 

in showing extraordinarily low pre-transitional fertility
 

is the only case where no discernible trend in the number
 

of survivors per female emerges. They typical transition
 

has produced a net decline in effective family size which
 

is prima facie c-vidence against the crude form of the demo

graphic transition theory. Second, the mortality decline
 

coincided broadly with the fertility reduction; both
 

cover the same periods and procede along gradual p-ths.
 

There are two exceptions to this observations the
 



baby boom, which reversed the fertility trends in the post

war years, and the plunge of birth rates in Japan. The
 

boom we have typified, and most researchers will agree, as
 

a temporary deviation from the long term trends which
 

are the subject of this study. Accordingly we have avoided
 

dwelling on this question more than is absolutely necessary
 

to justify our methods. The fertility fall in Japan was
 

so rapid as to make it an exception to the average pat

tern. Both the decline in mortality and the process of
 

modernization were gradual, thus a gradual response of
 

fertility is expected. This was the case for Western
 

Europe and the United States. Ad hoc explanations for
 

Japan have been supplied; for example it is pointed out
 

that the prewar posture of the government was pro-natalist
 

and a drastic change of policy followed the defeat. Another
 

factor was the depressed mood and the troubled economic
 

conditions in Japan during the years after the war. This
 

favored a downward deviation of fertility from a trend
 

which was already declining, creating a sharp drop.
 

A closer look
 

A superficial examination of the demographic trends
 

in developed countries discloses a secular decline in
 

effective family size from the start of the transition,
 

around 1870, until its completion in 1930. This fall was
 

gradual and it slowed down or ceased altogether as the
 



number of children per female approached a lower limit
 

of about 1.5-2.0. Thus, excluding temporary deviations
 

from the trend, the path followed by the number of sur

vivors per female is well described by a smooth curve
 

declining asymptomically to 1.5 - 2.0.
 

One plausible formalization of this process is given bys
 
bt
 

N = + N, e 

N stands for the number of survivors which equals a con

stant No (the asymptote) plus a deviation that is a
 

function of time. The crucial parameter is bi if pos

itive, the number of survivors increases over time. A
 

negative b, on the other hand, implies declining family
 

size which eventually approaches the No floor.
 

Rearranging the above equation:
 

N btN%-t lo =N 4 

P - e.- mNo Nm P 

and taking log:
 

L ( No) = o5Nt + bt 
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This last form is easily estimated from data once a value
 

for No is chosen. Table 5 displays the results from
 

fitting the equation to data from five developed countries.
 

Table 5. 	Trend regression on surviving children per
 
females, developed countries.
 

United States .44 -.0235 .923 11 

Sweden .50 -.0283 .938 17 

France -.27 -.0064 .514 15 

England/Wales .48 -.0218 .632 16 

Japan .78 -.0657 .869 16 



The time coefficient is negative and significant in all
 

instances, with a declining trend mildest for France and
 

stccpent for Japan. The crude form of the demographic 

transition i-ypothesizes b=0, which is in obviou' dis

agreement with t- results. 

An >ernative approach focuses on percent changes; if 

the number of surviving children is to remain constant in 

the face of a secular decline in mortality, percent in

creases in survival ratios must be offset by declines in 

birth rates of similar proportional dimension. The formal

ization is straight forwards 

% &r1- Bj9Tj4S = c .4 b, %c 6 if" SU2VIVAL eArios 

If mortality is the only relevant variable, the constant
 

C, must equal zero and b, should equal -1.0. A more
 

general frameowrk will include other variablesl in par

ticular a pro'A standing for the speed of the modern

ization process should be added. 

UTr~0~rS C + 1 Y, £im S*IDL461 %A 

The theoretical expectation is' -i < b. o -63 < o ) 

the constant C will capture the changes occurring over
 

time and not related to either of the included variables,
 

modernization or survival ratio changes. Both of these
 

equations were estimated utilizing five year averaves of
 

children ever born(1), survival ratios and several indexes
 

of roderniation for the United States, Sweden, France and
 

(1)or an estimate of children ever born
 



England. The data convers the period from about 1870 to
 

1930, thus the baby boom is not included. Two small mod

ifications were added to the empirical forms discussed
 

above, which did improve the results: a) a dummy variable
 

which modifies the ti-!iet
idwas defiuacd, taking the value one 

for France and zero clse-Therc; b) the percent changes in 

survival ratios of the preceeding period are related to 

the current fertility changes, i.e. a lagged response is 

assumed. As a proxy for t;ie changes in modernization 

we utilized the percent >[,angel, in income per capita, 

percent changes in proportion urban and also the average 

percent change in four series: income per capit.d, propor

tion urban, female schooling, female literacy. The results 

were not altered subtantially as one or another modern

ization proxy was utilized. Table 6 shows the estimates
 

obtained. Increases in the survival ratio have a neg

ative effect on the number of births, and the point est

imate is very close to -1.0. Faster modernization and
 

development have a postive effect on the number of births,
 

a result which is contrary to expectation. We believe
 

that this awkard result is due to our failure to distin

guish between the effect of a secular increase in income
 

and a transitory deviation from trend. Secular increrAses
 

are expected to conform negatively with fertility changeso
 

fluctuations, it has been noted on many occasions, do
 



conform positively.kii The constant term is negative and
 

significant, thus reinforcing the previous results show

ing declines in the number of survivors. Furthermore, 

much of this decline appears unrelated to the pace of 

modernization. 

Table 6. Percent changes in children ever born regressed
 
on percent changes in survival ratios and speed
 
of modernization
 

Vr uation I EqUation Eua tion III
iI 

% change in survival 
ratios (M) -0.94 -0.97 -0.95 

(2.80) (2.96) (2.81) 

% change in mo 
ization 

.rn
----- +0.43 ----

(1.77) 

% change in income 
per capita --- - + .04 

(0.52) 

Constant -3.69 -5.79 -4.00 
(3.76) (3.78) (3.48) 

Dummy (France) +2.88 +2.94 +2.90 

(2.07) (2.15) (2.06) 

N 57 57 57 

R2 .18 .23 .19 

(*) Leads other variables by one time period (5 years)
 

---- not included 
( ) T-ratios 

(1)See, for example, Dorothy S. Thomas 1941
 



The most severe limitation of the above results is that
 

they are based on the experience of only five countries. A
 

simpler approach which requires only crude birth rates
 

and crude death rates al?.:hws us the expand this number
 

to thirteen countries. The precent change in the numbers
 

of survivors can be approximated by subtracting the percent
 

change in the death rate from the percent change in the 

birth rate. According to the price of time approach, 

the changes in the number of survivors should be negatively 

correlated with chanFes in the price of time; thus a plot
 

of the difference between the percent change in the birth
 

rate minus the percent change in the death rate against 

the lonlg term rate of growth, a proxi for changes in the 

value of time, should look like a demand graph, negatively 

sloped. A glance at Chart 3 suffices to demonstrate that 

the data doe'j not confrom to this expectation; the points 

are widely scattered and no obvious slope is apparent. 

This lack of o'rrelation between the long term rate of
 

growth of income per capI'a and the previously found in

significant regression coeficient for the income variable
 

points towards the same conclusion: the pace of develop

ment does not, in a straight forward manner, affect
 

family size.
 

Most descriptions and analysis of the demographic trans

ition find that the decline in mortality precedes the fall 

in birth rates, some times by as much as three decades ( ). 

*See Yoran Ben-Po,'ath, JPE Vol, 84, N. 4, August 1976
 

"Fertility Response to Child Mortality: Micro Data from Israel"
 



Chart 3. Long Term Income Growth and Changes in Effective Family 
Size 1850-1930 
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The length of the lag reported varies from author to author,
 

and even more so across countries. In Some cases, most
 

researchers agree that the decline in fercility occured
 

simulatneously with the reductions in mortality. There
 

is a tendency to take the lag for granted and to account
 

for it rather loosely: for exarmple, it is claimed that be

cause people guess at future mortality from past observed
 

values, their expectations will tend to lag behing actual 

mortality levels as those state a steady decline. However, 

it is generallv overlooked that a delayed response of 

fertility to mortallty changes does, not automatically 

follow from this kind of incorrect guessing. This occurs 

only if cotple, are ins;ured the achiev(cil'it of the desired 

number of s urvivors excl usiv(ly by moan.% of "hoarding", 

an overshootinpg of th do,;ire(d tmimwber in antci pat ion of 

loses. (-) On the othL land, to the ext cnt that couples 

"replace" the premature lose.; as they tIalk place, will 

cause- fertility to automatically decline if mortality 

does so, regardles.,sf of the parent!;' vxpe ctatiorn!. 

Form; of lAi1avlor t hat rely on botl hoart'2zig and re

placement will transl at at lfa.,t a portion of the lap, of 

expect ed mortality behln! actual mortality Into a lagged 

*See Yoran Ben-Porath, JPE Vol. 84, #4, August 1976.
 

"Fertility Response to Child Mortalityc Micro Data from Israel"
 



Table 7. Swedish Yearly Data
 

Dependent Variablet Crude Birth Rate
 

Indep. Variables Equation I 


Crude death rate (1) .60 


(11.90) 

Harvest Index (2) .02 

(Devt. from trend) (1.84) 

Emigration Rate -.26 

(-2.12) 

Constant 16.04 
(13.28) 

R-Square .484 

n 164 


(1) Precedes birth rate by five years
 

(2) Deviation in the prcvious year
 
(3) (T-R'atlo%) - T-IRattot- in par-nthesis 
(4) Iquation 1 ins in logarithmic form 

Equation II
 
(both the crude birth rate
 
__d 
 crude death rate in logs 

.61
 

(16.04)
 

.0005
 

(1.83)
 

-.02
 

(-3.93)
 

1.48
 
(12.53)
 

.630
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response of births to changes in deaths. Perhaps the
 

structure of this lag would follow a distributed lag
 

pattern. Other justfications for the lag, less tract

able but equally valid, emphasize that adjustments take
 

time. Even if parents correctly perceive the increase in
 

survival ratios, they won't be able to recduce fertility
 

immediately. Actually, it is only when the pressure of
 

larger than desired family size is felt that parents will
 

be willing to a andon old norms and attitudes and adjust
 

to the new mortality levels. This type of argv.ement
 

leads us to e;xpect a lag, prhably a long rne, but does 

not give any clue as to the structure.
 

To explore this topic demands more and better statistical 

information, and fortunately there are European countries 

whose demographic statistics are excellent, covering long 

periods of time. Swedish data has been pronounced complete 

long ago, and yearly crude birth rates and death rates 

have been recorded since 1750.(*) Fixed lag regression 

equations give, in this body of data, result,,. which are 

already familiar; the effect of changes in the death rate 

induced a positive, significant and sizablle respons! of 

birth rates. Fluctuations in harvest are positively 

*In Sweden, age composition changes only slowly and stand

ardization makes little difference.
 



correlated with fertility changest birth rates fall in
 

years of bad harvest and increase after a good one. The
 

outflow of migrants tends to lower birth rates, probably
 

because the migrants are in prime reproductive age or be

long to high fertility groups. The best fixed lag is
 

surprisingly short, only five years, a result which contra

dicts simple observation. Distributed lag procedures
 

also trn out a brief mean lag of about four years. The
 

regression coeff'i :ients of the remaining variables are
 

not altered substantially when this type of estimation
 

is used. Deviations from normal harvest still show a
 

positive coefficient and emigration a negative one. The
 

sum of the coefficients of the distributed lag varialbe 

the crude death rate - is positive, and the peak effect 

occurs in the fifth period. Thereon the coefficients 

decline to about zero in the tenth period (see Table 8). 

/ 



Table 8.
 

Crude Birth Rate = .82 Crude Birth + .02 Devt. from Trend - .11 Migratior 
(19.3) 	Rate (preceding (4.4) Harvest (-1.7)


year)
 

Distributed lag variable - crude 	death rate
 

Time Period 	 % of Total Effect
 

0 	 5.7
 

1 	 10.0
 

2 	 13.3
 

3 	 14.9
 

4 15.5 

5 14.7 

6 12.7 

7 9.5 

8 4.8 

9 -0.0 

R - Square = .8579 	 Mean lag = 3.89 
Sum of lag coefficients = .23 

n. 164 



Part II Family Size in Latin America
 

A demographic descriptLon of Latin America in the begin

ing years of the present century is simple: each and every
 

country in the region was characterized by high fertility and
 

low life expectancy. Table 9 shows the crude birth rates
 

prevailing in fifteen of the Latin American republics in
 

1905-09. The simple average for the whole group was 44 live
 

births per one thousand females. The lowest rate, 40 live
 

births per one thousand females, was recorded in Argentina,
 

and the highest, 48 live births per one thousand females, in
 

Costa Rica. The number of children ever born implied by the
 

rates is high, around 6-7 children; the number who lived to
 

at least age 15 was 3-4 children. Both the number of births
 

and the number of survivors per female exceeds the levels
 

which are typically found in Western Europe immediately be

fore the demographic transition. They also exceed, although
 

by a smaller margin, the average births and survivors of pre

transition United States. The 2imple scenario portrayed ab

ove,was totally disrupted by the drastic mortality decline
 

which, in Latin America, started some seventy years ago and
 

became even more pronounced since 1930-40. The life expect

ancy gains are impressive; in fact they are perhaps the lar

gest ever achieved by a human group of a similiar size.
 

1r
 



The force of mortality in Latin America at the close of
 

the nineteenth century far exceeded European mortality. In
 

Sweden, for example, the expected length of life reached 50
 

years in 1890, and in France at about the same date it was
 

41 years. Very few of the Latin American countries could
 

boast of a life expectancy of 30 years or more before the
 

turn of the centruy and in many of them, life expectancy
 

fell short of 25 years. The extremely low life expectancy
 

in the region was largely due to heavy losses at early agest
 

more than 40% of the children born in Latin America before
 

1890 did not live to reach age fifteen. Losses because of
 

premature mortality were lower in Western Europe at the
 

start of the transition and rarely exceeded 30%. The mor

tality decline in Europe was gradual, occurring over an ex

tended period of time, yet most of the gains were made
 

from 1890 to 1930. A similiar revolution has occurred in
 

Latin America at a later date, with the bulk of the decline
 

taking place since 1930. Mortality has fallen at a much
 

faster pace in Latin Americal for example, it took one hun

dred years for the survival rate in France to increase from
 

.600 to .900, while Venezuela achieved similiar gains the
 

the brief span of thirty five years.
 

The mortality decline first started in the relatively well
 

off countries within the region, such as Argentina and Costa
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Rica. It was also more gradual in these two countries and
 

survival rates climbed just as much before 1930 as after

wards. However, as mortality fell even more drastically in
 

the remaining countries, there is little difference across
 

countries in the overall gains since 1890. The rather uni

form evolution of mortality is in sharp contrast to the wide
 

differences in fertility trends across countries. A few
 

Latin American countries - Argentina, Uruguay, Cuba and
 

Chile - underwent the transition in a fashion not unlike
 

that observed in Western Europe. Birth rates declined and
 

fully or partially offset the increases which were occurring
 

in survival ratios. In the rest of Latin America, fertility
 

remained stable or quasi-stable thus effective family size
 

increased as dramatically as mortality had fallen. The rate
 

of population growth soared to record levels, a phenomena
 

known as the "population explosion". In none of the Latin
 

American countries have birth rates decline fast enough so
 

as to produce the sizable net reductions which are commonly
 

found to have occurred in Western European populations. Ef

fective family size in Argentina and possible Uruguay show
 

some small net decline from the start of the transition,
 

however, both have received large numbers of European mi

grants whose addition is expected to lower the national
 

fertility average. This could easily account for the small
 

declines observed. From 1920 to 1930, abouL one million
 

European migrants entered Argentina, which had a total
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Table 9j 	Long Term growth rates, income per capita and crude
 
birth rates, selected Latin American countries, 1905
07 to 1972-76
 

Country Crude Birth Rates % Long term growth Income per 

1905-07 45-47 55-57 72-76 rate (Oer decade) ca ita US$ 

Argentina 40.0 25.2 24.1 22.8 14.2% 1640 

Bolivia N.A. 47.0 N.A. 43.7 230 

Brazil 45.0 N.A. 44.0 37.1 760 

Chile 44.6 37.0 37.6 25.0 10.4% 720 

Colombia 44.0 43.4 45.1 40.6 440 

Costa Rica 48.2 42.7 45.3 29.6 25.9% 710 

Cuba 47.5 30.0 N.A. 24.0 540 

Evuador 46.5 45.0 46.5 41.8 380 

El Salvador 43.5 44.8 47.9 40.6 350 

Guatemala 43.6 49.1 49.9 42.5 500 

Honduras 43.7 44.5 46.0 49.3 320 

Mexico 46.0 44.5 45.8 40.9 20.4% 890 

Panama 40.0 38.3 40.5 33.3 27.8% 920 

Uruguay N.A. N.A. 22.0 19.1 950 

Venezuela 43.6 43.6 44.3 36.1 20.3% 1630 

Sources, I) Birth Rates - A.O. Collver, "Birth Rates and Fluctuations
 
in Latin America", I.I.S., UCL, Berkley 1965
 
Monthly Bulletin of Statistics, U.N. May 1978
 
U.N. Demographic Yearbook 1976
 
A.M. Conning, "Latin American Fertility and Influencing
 
Factors", IPC, Liege, 1973
 

II) Income per capita - World Bank Atlas 1975
 



population of about 10 million; a similiar wave of immigrat

ion came after World War II. It is clear that these additions
 

are large enough to influence the national fertility average,
 

actually by more than is necessary to account for the smal'
 

net declines in the number of survivors observed since 1890.
 

Thus far we have measured fertility by means of crude
 

birth rates - the number of births occurring in a given pop

ulation during a specified time period divided by the mid

period population - and crude rates not only reflect the
 

prevailing fertility levels but are also affected by changes
 

in the composition of the population. Thus, if a group of
 

people is becoming younger, as is occurring in practically
 

every Latin American country because of the sharp reductions
 

in mortality, crude rates tend to decline, even though at
 

the individual level fertility may be unchanged. Birth
 

rates computed on a standard population, i.e. standardized
 

birth rates, are not affected by age composition changes and
 

fluctuate only if a true fertility change occurs. Table 10
 

shows the trend in standard birth rates and in survival
 

ratios for six Latin American countries. These more refined
 

measurements uphold the previous findings: Argentina and
 

Chile show declining fertility trends, but only in the case
 

of Argentina is the decline large enough to more than offset
 

the increases in survival ratios. In Chile, the drop in
 

birth rates only partially compensates for the increases in
 



survival ratios so that the number of surviving children per
 

female has risen moderately. The four remaining countries
 

listed in Table 10 show either Pzable or increasing fertility.
 

Birth rates in Costa Rica app-ar to have started to decline
 

in the latter half of the 1960s, a tendency which is confirmed
 

by recent data. To visualize the drastic changes in family
 

size which have resulted from the decline in mortality coupled
 

with stable fertility, one can notice that a Mexican female
 

from 1895-99 bore an average of 6-6 children, of which only
 

about 3 reached adolesence; today the same number of births
 

will result in a family size exceeding 5.
 

There are several aspects of the demographic transition
 

in Latin America worth noticing, as they shed much light on
 

the transition process in general. A glance at Table 9 re

veals that intercountry fertility differentials within the
 

region were minimal in 1905 before the drastic reductions
 

in mortality took place. However, by 1970 rather wide gaps
 

separated the birth rates of the high fertility countries
 

from those of the low fertility countries. The birth rates
 

prevailing in Argentina, Chile, Costa Rica, Cuba and Uruguay
 

came close to one half of the birth rates in the remaining
 

countries. Moreo-Per, as the low fertility countries are
 

relatively more developed, we observe at the country level
 

the familiar negative correlation between indicators of dev

lopment and fertility. Yet this negative correlation is not
 



due to the faster modernization or development of the low
 

fertility countries, which in turn induce a larger decline
 

in fertility. It is due to the wore developed countries be

ing quick to adjust to mortality reductions, while the less
 

developed do so very slowly.
 

The demographic transition in most of Latin America, as
 

well as in many other developing countries, has produced a
 

different outcome from that of Western Europe. Effective
 

family size has either remained stable or increased consid

erably instead of shrinking. This unusual result has taken
 

place in a context of rapid economic growth, urbanization
 

and increasing educational levels which closely resembled
 

the changes Europe was undergoing as the transition took
 

place. Actually, the transformation of Latin America is
 

taking place at a faster tempo than was Europe's. At the
 

end of the .,st century, almost all of the population of
 

Latin America lived in rural areas, and was employed in ag

riculture. The proportion urban was typically below 20%,
 

and even in Chile, where the rural sector was unusually
 

small, tle towns grouped less than 50% of the population.
 

Today, after the explosive urban growth of the last decades,
 

it iu common to find Latin American countries with from 50/
 

to as much as 80% of the population living in urban centers.
 

Income per capita has also climbed steadily, at rates which
 

compare favorably with the rates of growth recorded in Euro

pean countries. Female schooling used to be abismally low
 



anu literacy confined to very fewl the gains in this respect
 

are also impressive. By 1970, the average level of female
 

schooling was about six years in most countries and liter

acy is becoming universal.
 

Chart 4.Evolution of family size over long periods of time,
 
Nexico and Sweden.
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These changes, besides being very similar to those which
 

the more developed countries underwent throughout the tran

sition, are all expected to lower fertility. The fact that
 

by and large, fertility in Latin America has not yet declined
 

becomes even more puzzling if we consider that cross-section
 

studies of fertility in the region are absolutely standard
 

in their results; the usual explanatory variables zhow not.
 

only the right sign, but a similar dimension as well.
 



The Evidence from Cross-sections
 

It has previously been mentioned that cross-sections from
 

Latin America yield results which are very similar to the
 

results observed in bodies of data collected elsewhere, and
 

in particular, very similar to the results wliich are com

monly observed in cross-section fertility studies of devel

oped countries. This claim is based on the analysis of two
 

data records: the CELADE-Population Council Urban KAP Survey
 

of 1964, and a sample of the 1960 Mexican census. However,
 

fertility cross-sections from developing countries are
 

abundant and results which are essentially the same as those
 

presented lore are standard.
 

The CELADE-Population Council study is a collection of
 

small samples of females, ages 15-44, living in large, gen

erally capital cities.
 

City and Country Sam21e Size 

Buenos Aires, Argentina 2,136 

Rio de Janeiro, Brazil 2,512 

Bogota, Colombia 2,259 

San Jose, Costa Rica 2,132 

Mexico City, Mexico 2,353 

Panama City, Panama 2,222 

Caracas, Venezuela 2,087 

Quito and Guayaquil, Ecuador 2,335 

Guatemala City, Guatemala 2,015 



Two interaction type equations were run on data from all
 

the countries pooled together, and the results are presented
 

in Table 10. Equation (I) is a straiglt forwa.-d adaptation
 

of Willis's interaction form; children ever born was reg

ressed on female schooling, husband schooling and the cross
 

product of these two variables. A ,;er of Intercept shifting 

dumies was also included to take into account intercCuntry 

differences, which remain substantial even after adjustment 

is made for differences in female and husband schooling. 

Equation (1)
 
CE1I b 2ab husband 

4 b. (F
1 a 2 schooliirIli,, ) + countrydummies
 

The results are very much like those found by Willis with
North American data 1 ) The 

d The effect of female schooling is 

on this formation a linear function of husband richooling, 

whose intercept (b1) is nevative and whose .slope i:i positive 

(b 3 ) . An increase in female schooling is as.iociated with 

lower fertility, hut the impact of female nchooling, on fer

tility is less the higher the level of education of the hus

band. A symetrical statement applies to husband schoolIntu, 

whose impact is a linear function of the level of education 
of the wife, again with negative intercept (b 2 ) and positive 

slope (b 3 ). l'There i.,; a well known theoretical argunmnt 

( I)See "Economic Models of Fertil ityi Some Examples and Im

"Lcations", Warren Sanderson and Robert WillIs, NBER Heport7,71 

3( 



Tabl4 10. 	 Interaction type regressions, CELADE-Population
 
Council pample (all countries, women 354 only)
 

Varlables Eguation I 	 Equation 11
 

..	 nle schooling -.237 -.230
 

(years) (11.1) (7.3)
 

Husband schooling -.168 -. 172 

(years) ( 9.7) (7.7) 

Cross product 4.014 +.014
 

term. ( 6.5) (4.8)
 

Female .chooling -.---- 00--

squared ( .3) 

R-squar 	 -d .24 v24 

Nutb.r of 4,757 4,757 
observat ions 

Notes 	 In both cases, there wao a set of country dtrmnies 

which shifted the intercept of the equation. 



which justifies the presence of the interaction term in the
 

equation. An increase in husband's schooling - here a proxi
 

for permanent income - provides the household with increased
 

earnings. As more goods become available, labor productivity
 

within the household rises. A working mother is thereby en

couraged to withdraw labor from the market, until the value
 

of her time in home actfvities is again equal to her unchanged
 

labor market wage. A mother who is already devoting all of
 

her time to household activities can not adjust this way, thus
 

the value of her time incrcases if husband's earnings become 

larger. The upshot of thi3 discussion is that the effect of 

husband's earnings on fertility depends on the labor force 

sta-us of the wife. If the wife is in the labor force, in

creased husband's earnings are expected to leave fertility 

unchanged, while the same change is expected to depress fer

tility among non-working mothers. Other things equal, labor 

force participation of females increases P:! female schooling
 

increasesl thus the impact of husband's earnings on fertility 

should be less among; educated females than among wives with 

little education. 

The theoretical arguement is plain enough but it is sub

ject to bev ral w('aknesses. First, the dimension of effects 

involved is at best necond ordor. Second, a nuclear house

hold is assumed, and this is far from being th, nox-m in dev

eloping countries. Therefore, one it; tempted to search for 



alternative explanations for the interaction effect observed.
 

One possibility is as follows: the effect of female school

ing on fertility is non-linear, and thus female schooling
 

squared belongs in the proper specification of the regression
 

equation. As this variable is generally omitted, most of its
 

influences is then captured by the cross product term because
 

of the high positive intercorrelation. Actually, results in
 

Table 11 argue strongly against this hypothesis. The intro

duction of female schooling squared leaves the coefficient
 

of the interaction term unchanged, and the new variable is
 

the one that appears irrelevant.
 

Simplier equations were run for each country separately
 

husband schooling and the interaction term were excluded
 

while age and origin were introduced. In these equations,
 

the female schooling coefficient represents the gross response
 

of fertility to changes in this variable. In all countries,
 

wi.th the exception of Argentina, fertility shows a sizable
 

negative response to increases in femal? schooling. Actually
 

there appears to be a systematic relation between family size
 

and the female schooling coefficient; a rank correlation of
 

-.70 exists between these two variables.
 

Simil;.r results wure arr.ved at through a different method.
 

The age-specific children ever born entries were weighted on
 

a fixec age composition vector to pro(i-ice standardized av

erages from which the influence of age Nas been removed. As
 

17 



Table 11. Individual Country Regres3ion-Results () 

Coefficient of Summary statistics
 
Country women education t-level R-souare F N
 

Argentina .008 .38 .03 2.4 659
 

Brazil -.171 6.90 .13 11.0 639
 

Guatemala -.212 7.60 .16 11.7 516
 

Panama -.184 5.40 .10 6.6 498
 

Costa Rica -.212 5.40 .08 5.2 511
 

Mexico -.193 5.70 .09 7.1 606
 

Colombia -.111 3.30 .07 4.7 512
 

Ecuador -.257 7.50 .11 8.4 '548
 

Venezuela -.237 4.60 .07 3.2 343
 

*The equation used was:
 

CEB= bwomen
a+ + education + b2 Age + Urban/Rural Origin Dummies
 

Age was never significant (only women 40+ were entered) and it
 
doesn't appear among the results. The origin dummies don't
 
appear eitnerl although significant, they are not germane to
 
the discussion.
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with the regression results, intercountry differences are
 

largest. A female from Buenos Aires with less than six
 

years of schooling gives birth to about two children, while
 

the corresponding figure for a mother born in Ciudad de Mex

ico is about five, and it is close to six for a mother with
 

this educational level from Quito. Within countries, child

ren ever born declines as schooling increases, and fertility
 

is lower among females born in urban areas than those from
 

rural areas. Agrentinian females display uniformily low le

vels of fertility which are not sensitive to changes in scho

oling.
 

The conflict between the time series and the cross-section
 

results is quite apparent; increased schooling has a negative
 

effect on fertility according to the cross-secton, yet in
 

most of these countries, fertility has remained uinchanged in
 

the face of rising educational levels. Ironically, fertility
 

has fallen in Argentina, where according to the cross-sections,
 

education has little or no impact on fertility.
 

The record from Latin America clearly shows that fertility
 

can remain stable in the face of falling mortality and rapid
 

modernization and development. Furthermore, the deviation
 

from "standard" transitional behavior is more marked the lower
 

the level of education, urbanization and modernity in general.
 

Mortality changes affect fertility with a lag, which in trad

itional socieities may be inordinately long. The speed of
 



adjustment to falling death rates depends on female schooling
 

and other variables which influence birth control acceptance
 

such as urban-rural residence. A cross-section of females
 

from a population which has not yet completed the transition
 

will show fertility differentials that are correlated to female
 

schooling - and other variables - not necessarily because
 

these variables affect fertility, but simply because females
 

with different schooling pass through the transition at dif

ferent speeds. Differentials of this type are transitory, and
 

in Argentina, for instance, seem to be on their way out. Ar

gentina is the only country in the group which has completed
 

the transition.
 

Most fertility models are exercises in comparative statics.
 

Family size is assumed to be the outcome of a maximization
 

process which depends crucially on certain variables. A change
 

in these variables induces fertility to move to another equil

ibrium position the purpose of the comparative statics analysis
 

is to related the direction and dimension of the fertility
 

change to the direction and dimension of the changes in the
 

independent variables. A necessary assumption is that observed
 

family size equals desired family size. It is reasonable to
 

expect this assumption to hold prior to the transition, and
 

also once the whole process has been completed. On the other
 

hand, the transition itself is better characterized as a sud

den push out of equilibrium and a gradual return to it. In
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the begining stages of the demographic transition, death rates
 

fall while birth rates remain unchangedl thus for a while fam-


Later, as people find themselves with
ily size increases. 


more children than desired, a process of gradual adjustment
 

The speed at which human populations adjust their
starts. 


reproductive habits appears to be highly related to the level
 

of schooling and other indicators of modernity. Traditional
 

societies are extraordinarily slow in reducing fertility in
 

response to a mortality change. Population dynamics in the
 

context of a pre-modern population follow a Malthusian path;
 

lower mortality leads to larger families and there'ore to
 

faster population growth. Fertility is so inelastic that the
 

process continues until it is shocked by falling standards of
 

living which eventually reverse the mortality decline. Mod

on the other hand, are quick to adjust, and
ern societies, 


although they may also experience transitory increases in
 

family size in response to falling mortality, soon fertility
 

is lowered and this offsets much or all of the mortality
 

moreover, no
change. These are, of course, polar cases; 


there are
society is homogenous. Within each human group 


segments which are relatively modern by comparison to the
 

rest. However, it has been noticed that the fall in mort

ality affects all segments of society, and proceeds at
 

similar speeds across groups. Accordingly as the transition
 



begins, the modern segments adjust rapidly while the traditional
 

one do so very slowly. Thus wide differentials in fertility
 

become apparent.
 

:hart 5
 

Family wide differentials
 
characterize the
size 
 transitional period
 

Traditi al
 

,od e rn but v ish as the 
is completed.
I-transit 


Time
 

start of the
 
transition
 

Furthermore, the transitional differentials would be cor

related with any indicator of modernity, such as female school

ing, income per capita, etc. even though none of these var

iables had an effect on the long run fertility levels.
 

-7 
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It is difficult to test this statement empirically since
 

there is no data record which covers the full length of the
 

demographic transition while at the same time providing mea

sures of fertility cross-classified by socioeconomic indicators.
 

A rough approximation of the necessary data can be constructed
 

utilizing the North American censuses from 1940 to 1970. Each
 

of these censuses has produced tabulations of children ever
 

born by level of educarion of the mother, her age, marital
 

status, race, nativity and residence. By taking into account
 

the age of tne mother, each cohort of women can be dated: for
 

example, women aged 65-74 in 1940 were in prime reproductive
 

age in 1895. Similiar procedures permit ordering all the
 

cohorts in time. Only native white females were included
 

in the computations in order to minimize the distrubance
 

caused by incoming migrants ( Each cohort yields a pro

file formed by Joining the CEB entries for different school

ing levels. The basic data appears in Tables 11 and 12, with
 

some sumitary measures which reflect the size of the differ

entials. The "range" is simply the difference in average
 

CEB to the three uppermost schooling levels minus the av

erage CEB to the three lowermost schooling levels. The mid

dle range is the average CEB for college graduates minus the
 

corresponding figure for elementary school completers. The
 

computations were carried out for total native white, and
 

(*)Native whites are not a closed population either, because
 

the children of the migrants enter this category in time.
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also for urban native white separately. In both cases, the
 

inability to adjust for the effect of rural to urban migrat

ion is a potential source of bias. From 1895 to 1952, the
 

proportion rural has declined steadily. Thus total native
 

CUR (a C~UFM - viM iU ME=i MAUwS 

UXUD fflTZS 1393 to 1932. 
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white women has become increasingly homogeneous in residence,
 
a variable which is fertility related. 
 On the other hand,
 

this same process has made the native urban white group more
 

heterogeneous as it received the addition of immigrants from
 

7) 
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rural areas.
 

A glance at Charts 6 and 7 reveals that the results 

favor the hypothesis that fertility differentials vanish as 

the transition is left behind; successive cohorts yield flat

cW" ' CD IFNJ= - WIT M mum= gum res
 

. .WTD ITATIS IfS to 1952.
 

• 192 

192
 

0 

.. 

Tea" of odwellnN 

o246112 L4 41 

ter profiles. The fertility range for natite white females
 

was about two and a half births in 1895, and it fell to about
 

one birth in 1952. Among the urban native white, the range
 

has also narrowed from almost two births in 1895 to close to
 

one in 1952. Early profiles show constant negative slopes
 



through most of the rangel only beyond high school do the
 

differentials become milder. However, among the 1952 co

hort, fertility differentials between elementary school com

pleters all the way up to college graduates are very small.
 

The data is also useful in explaining a commonly observed
 

fact; not only has average fertility declined, dispersion
 

around the average has declined even more drastically. Two
 

important features of these profiles relate to this question.
 

They are, a) fertility differentials across educational
 

groups have become smaller, and b) increased schooling has
 

placed the bulk of the female population in the middle ed

cuational range where differentials are small - one third
 

of a birth from elementary school completers to college grad

uates, among the 1952 urban native white mothers.
 

Tables it and iZ could also be read horizontally across.
 

Thus females with no schooling in 1895 gave birth to 4.4
 

children, while in 1952 women of the same educational level
 

bore 4.1 children. This comparison would imply little or
 

no change in family size especially after adjusting for mor

tality changes. However, the comparison is not valid, and
 

the proper interpretation is as fbllows: females with no
 

schooling had about 4.4 childr.n in 1895. Their daughters
 

received some schooling, say 1-4 years of elementary school
 

and some thirty years later, gave birth to about 3 children.
 

The granddaughters also became further educated, probably
 

)
 



completing elementary school on the average, and showing a
 

further decline in fertility, to 2 children. Over time,
 

groups of women and their descendents advanced along the
 

diagonal, each cohort facing lower mortality, attaining
 

higher levels of schooling and baring fewer children.(*)
 

with the exception of the baby 'room cohorts.
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A Simplj- Aproach
 

There are two main reasons for modifying the general model
 

outlined at the start of this paper. First, some of the var

iables whose theoretical relevance is beyond question appear
 

to be mpirically unimportant. Second and most important, the
 

cost of birth control in our previous model was assumed to be
 

a material cost, yet it is widely acknowledged that the dis

utility of avoidint a birth is by far the most crucial det

errent to fertility regulation. The starting point of the
 

simpler approach is the desired number of children, a num

ber which has the nature of a target and which is inelastic
 

with respect to changes in prices or income. Given the force
 

of mortality, a desired number of children implies a desired
 

number of births, which in most cases is far below the num

ber born to couples not regulating fertility. The final
 

outcome emerges from equilibrating the disutility of avoid

ing a birth and the disutility of overshooting the tar

get family size. The difference between the model presented 

first And the approach outlined here can be expressed in 

Easteilin's terminologyt we started with an excess demand 

model while the one we are about to introduce is an excess 

supply model. In Figure 2- , the left hand vertical axis 

is used to measure the number of births and the right hand 

ertical axis is used to measure survivors.
 



he survival ratio, the link between the previous two var

iables, is measured along the horizontal axis.
 

Any given number of children, such as S0 may be the uut

come of many combinations of births and survival ratios. The
 

locus of all these combinations is the rectangular hyperbola
 

through S0, and there is such a curve for each level of ef

fective family size desired.
 

r7CU4 tw. Births Survivors
 
B n
 

Ba
 

B*
 

Survival ratio
 

The rectangular hyperbola through S0o allows translation of the
 

number of survivors desired into births desired, once the sur



vival ratio is known. For instance, if S0 is the number of
 

children wanted, and P0 the probability of living to at least
 

age fifteeen, then B is the number of births desired.
0
 

Thus far, we have ignored the fact that births are the con

sequence of sexual intercourse, an activity practiced for its
 

own sake as well. Couples not utilizing any form of birth
 

control will, on the average, produce a rather large number
 

of births, designated as Bn - the natural number.(1) Deviat

ions from this number are feasible but at a cost in terms of
 

sacrificed sexual gratification or in terms of the inconven

ience, effort, shame or guilt from learning and practicing
 

birth control.(2) The disutility of avoiding a birth is pos

itive and, we assume, an increasing function of the number of 

births avoided; it is also represented in Figure % by the 

line marked as U1. and measured along the horizontal axis er

ected on B . But if birth control is not desirable why is 

it used? The answer is obvious. Using no birth control is 

conducive to excessive births, which also entail a disutility,
 

in this case assumed to be an increasing function of the dev

iation from the target. Actual fertility (Ba ) will settle at
 

the level at which the disutility of avoiding a birth is equal
 

to the disutility of unwantv births; it can be noticed in Fig

ure Z that in general, couples would exceed their target num

(1)

What is generally known as fecundity.
(2) 
Birth control here is any means of avoiding a birth or of
 

disposing of a child shortly after birth.
 



ber of births when the disutility of avoiding births is pos

itive.
 

The model can be utilized to explore several topics; for
 

example, what is the fertility response to a mortality change?
 

In Figure 5 the solid lines represent the initial situation
 

while dash lines indicate the corresponding functions after
 

the mortality decline. The mortality drop shifts the survival
 

Fiuer~ 5. 

Births Survivors
 
Bn
 

B#1 

_________ B1,1
 

S*
 

I p 

Survival ratio
 

ratio to the right, so the old survivors target can now be
 

attained with fewer births (B1*). The disutility of unwanted
 

births will cross the axis at the new lower target number and
 

it will equal the disutility of avoiding births at a lower
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fertility level (B'a). The upshot is that a fall in mortality
 

would cause a fertility reduction even if it is costly to av

oid births; however, the fertility reduction in most cases
 

would be less than proportionate to the mortality change.
 

This can be easily checked in Figure ? . The increase in 

the survival ratio causes a proportional change in the des

ired number of births -- - B o* - Po/Po -_ but it is 

quite clearn that as long as the disutility of avoiding births 

BI' -B 0
increases as more births are avoided then Ba - B a a* 1I " o*
 

There are two extreme cases deserving further attentions in
 

the first case, the disutility of avoiding births becomes in

finite at a certain point. If this happens, the actual num

ber of births would be at that level or above, and mortality
 

reductions would be powerless to reduce fertility beyond
 

this point. On the other hand, if the disutility of avoid

ing a birth were constant, a mortality fall will induce a
 

proportional reduction in fertility, regardless of how high
 

the cost of avoiding a birth may be, provided that it doesn't
 

exceed the disutility of unwanted births throughout.
 

A formal treatment in aA fo]lowni
 

BM &A~ (AVO/DteD B,ers)
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b~af~is &Ye Je~E'vmwAe b~a Ube 
bebwer t'n &?-es, a& 

populatow ym~th 6 

The simplicity of the preceding pre.entation has been ac

quired at a costs in assuming the desired number of children
 

to be a constant we have given up hope of understanding what
 

the dereriminants of this variable are. However, the empir

ical research presented above shows that over long periods of
 

time, family size has in fact changed little, and therefore
 

a model which focuses on fertility changes with unchanged
 

family size can account for much of the demographic trans

ition. We have also avoided recognizing that birth control
 

utilizes material resources; this is actually a "realistic"
 

simplification and one which could easily be corrected. It
 

takes little effort to introduce other goods in the utility
 

function and to add a budget constraint. The excess supply
 

model then becomes symetrical to the excess demand model.
 

When looking at the demand for children, the birth control
 

cost acted as a subsidy to family expansion; now that we are
 

looking at fertility regulation, the cost of the child acts
 

as a subsidy to encourage birth control.
 



Summary and Conclusions
 

It is _ fault of this paper that it raises more questions
 

than it provides answers. Most of these questions have been
 

motivated by a simple departure from established practicel
 

while most demographic studies focus on births, we have been
 

careful to distinguish births from children. The distinction
 

is crucial. For example, births per female have decline in
 

most countries as modernization proceeded. However, because
 

most of the decline in fertility was offset by rising sur

vival ratios, family size has changed little, and in some
 

countries, it has not changed at all.
 

Moreover, focusing on children rather than births trans

lates the stable fertility of most Latin American countries
 

into sharply increasing trends. The increasing family size
 

appears even more surprising when we acknowledge that Latin
 

America is undergoing rapid economic transformation, and
 

that cross-section fertility studies from the region yield
 

"normal" results. We believe that the demographic transit

ion theory fit& all of these facts better than do alternat

ive explanations. The basic postulate of this theory states
 

that the demand for children is inelastic and responds little
 

to either changes in relative prices or income, or to changes
 

in survival ratios. Because desired family size is affected
 

little by the fall in mortality, most of the increase in
 



survival.ratios is cancelled by a fall in fertility of a sim

iliar order, as we have observed in Western Europe. In the
 

Western European countries, the decline in fertility follows
 

the gains ir,survival ratios with only a short lag. More

over, in other cases this lag is longer and its duration
 

shows a relationship to the level of female schooling, pro

portion of urban dwellers and other indicators of develop

ment. If this were the case, cross-section differentials
 

of fertility would correlate with these variables, although
 

in fact their impact on family size, once adjustment is com

pleted, was nil.
 

There are at least two other possibilities deserving fur

ther explanation. First, it is possible that the mortality
 

decline in Latin America, and particularly in the less dev

eloped cointries, was exagerated. The Latin American life
 

tables, especially the earlier ones, were not based on vital
 

statistics but are computed on the basis of census data and
 

rely on the stable populat.on theory. We have experimented
 

with this method, and found that the results are sensitive
 

to estimates of the intrinsic rate of growth. Thus, although
 

it is possible to produce life tables which are similar to
 

th se based on vital data, it is also possible to arrive at
 

very different results. Furthermore, a drastic fall in mor

tality should leave an impression on intercensal survival
 

ratios, whereas computations for Mexico, in total and by
 

http:populat.on


state, show that the age specific survival ratios have a mod

erate downward trend.
 

If new figures show that mortality has fallen by less than
 

we now believe, and that the decline started at a later date,
 

then Latin American trends would not be so unusual. Few peo

ple would deny that survival ratios have risen sharply since
 

World War II, but particularly for the least developed coun

tries, large gains before 1940 are difficult to accept.
 

Another avenue of conciliation relies on the differences
 

in household structure between developed and developing cou

ntries.(*) In the latter, nuclear families are the exception
 

rather than the rule. Older relatives and/or hired survants
 

are typically found in households, and thus labor, particul

arly unskilled female labor, is abundant. That this is the
 

case for far more than a few privileged households can be
 

gauged from Lewis's reports that 16% of the labor force of
 

Jamaica is employed as domestic servants. In Peru in 1970,
 

the corresponding figure is 5%. As societies modernize, some
 

females acquire more schooling so that the value of their
 

time is increased; however, as they can shift part of the
 

burden of child rearing onto the nanny or grandmother, the
 

relative price of children remains unchanged. It is only as
 

(*) 
This difference wouldn't appear so large if we compared
 

Sweden of 1870 when the transition occurred to Venezuela
 
today.
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labor becomes generally scarce that the opportunity cost of
 

the mother's time acquires relevance in relation to fertility
 

decisions. However, we may have jumped out of the firepan
 

and into the fire because although the general abundance
 

of unskilled labor helps to explain the stability of the
 

fertility trend, it leaves us without an explanation for
 

cross-sectional differentials.
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The primary objective of this paper is to ascertain both
 

theoretically and empirically the effects of a redistribution of land
 

holdings on agricultural wage levels and sex/age wage differentials.
 

Land reform is one of the most mentioned of the theoretical policy
 

instruments discussed in the development literature, yet relatively
 

little attention has been paid to the wage rate consequences of such a
 

program, despite the fact that perhaps more than one half of rural
 

families in a developing country receive over 50 percent of their income
 

1
 
from wage earnings in agriculture. One reason for this lacuna may be that
 

the determination of wages and family labor supply in the agricultural
 

sector of LDCs has also been somewhat neglected, particularly in the context
 
2 

of a heterogeneous labor force. The subsistence or institutional wage 

models of Lewis, Fei and Ranis and Rodgers, for instance, offer no theory 

of how wage levels or differentials are net and thus provide little guidance 

on how wage rates would bq affected by changes in land ownership patterns. 

More recently, Bardhan and Srinivatan, Newbery, and Bell and Zusman, who 

formulate general equilibrium market or bargaining models determining 

endogenously the rental share paid by tenant sharecroppers have assumed 

that agricultural wage rates are exogenoun. In particular, Bardhan and
 

Srinivasan suggest that rural wage levels are influenced only by non

agricultural factors.
 

Another reasion why the potential wage impact of a land reform 

program may have received little attention in that models of "peasant" 

family behn-lor, such an thone of Sen, Mazmndar, and Mabro, typic- 1 y 

embody two rentrIctive annumptionn which would tend to mrake the 

Hlelpful suggestions and coments for thin paper were provided by James L. McCabe, 
Mark Gernovitz and members of the Economic Growth Center, Yale University, and of 
the Research Program in Development Studies, Princeton, Univernity. Research 
assistance was provided by James Devine, Anne Morgan, and Roberta Robson. 
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equalization of landholdings appear wage-augmenting, although this
 

implication has never been formally derived. These assumptions are that
 

(1) agriculture is'dualistic',with small-farm families facing lower shadow
 

prices of labor (leisure) than large-farm larflords because of impediments
 

to labor mobility and (2) agricultural householda are 'dichotomous' -

"small" farmers employ family labor and maximize utility while "large"
 

farms only utilize wage labor and maximize profits. As will be shown
 

below, however, when this latter assumption is dropped, as appears consistent
 

with data from India, the theoretical impact of a change in the distribution 

of landholdings on wage rates becomes ambiguous with the possibility that 

wage rates may fall as a consequence of a land reform despite dualism
 

and/or decreasing returns to scale in agricultural proluction.
3
 

In section I we show that there is a spatial distribution of 

agricultural wages and wage differentials for males, females and children 

across Indian districts which does not appear consistent with the 

institutional wage hypothesis or with the assumption that labor is 

homogenous. We also present descriptive data on the labor force char

acteristics of rural Indian households by land size which indicates that 

Indian agriculture is neither ,,xtremely dualistic nor dichotomous. In 

section II, a competitive, three-nector general equilibrium model of a 

dualistic agricultural labor market with two kinds of labor, conistent 

with the feature.s of Indian agriculture dincussed In section I, in formulated 

and the stability and other properties of the equilibrium are described. 

In section III, the necessary and sufficient conditions for a land reform
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having neutral, positive or negative wage effects are derived and
 

parameterized with respect to economies of scale, the extent of
 

agricultural 'dualism,' differential income-leisure effects on large and
 

small farms, and the relative disparity in landholdings. The relation

ship between the distribution of land and wage rates in a monopsonistic
 

labor mariet is considered in section IV. Section V contains an empirical
 

analysis based on the theoretical framework in which the parameters of
 

a six-equation nimultaneous equations system describing the determination
 

of rural wage rates and labor supply for the three age-sex groups are
 

estimated. The results do not support the institutional or exogenous wage
 

hypotheses, indicating that rural wages are influenced by shifts in demand
 

and supply within the agricultural sector. Reduced-form coefficients
 

derived from the structural estimates suggest that rural wage levels and 

a measure of landholding inequality rre negatively associated, but that 

an equalizing land redistribution would exacerbate agricultural wage 

differentials between males and females.
 

I. Characteristics of the Rural Labor Market 

To analyze the effects of a redistribution of landholdings on
 

wage rates it Is necessary that the units participating in the labor 

market and their behavlor be specified in at least rough accord with the 

important characteristics of rural LDC marketn. One of the nnlient 

features of the Indian ngriculturnl labor force In Itn heterogeneity. 

There are (at leant) three sex-age groups -- male, female and child -
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who appear to perform different agricultural tasks and who receive
 

different wage rates even for the same category of work.4 The
 

distribution of annual average daily agricultural wage levels and wage
 

differentials by sex and age are displayed for 159 Indian districts from
 
5 

13 states, 1960-61, in Tables 1 and 2. While the inter-district
 

variance in levels might be explained away by differences in consumer
 

prices, the variation in inter-group wage ratios cannot. ':age levels
 

for each sex-age group do not appear to be "pushed up" against some
 

subsistence level, although the number of observations does not allow
 

the standard Xolmogorov-Smirnov test to discriminate among different
 

hypothesized distributions. Thus, as lMinsen has demonstrated for rural
 

Egypt, there does not appear to be either one institutional wage or a
 

'law of institutional wage differences' in India.
 

Few systematic attempts have been made to explain wage differentials
 

in rural agriculture based on endogenous or within-agriculture factors. 

Rodgers tries to account for differences in wage levels across the villages 

he studied, based on a nutrition-productivity linkage, by hypothesizing 

that employers pay higher wages to males whose wives, because of religious 

beliefs or caste rentrictionswere not participating in the labor market 

in order to maintain the male workers' consumption ntandnrd. Bo, rup, 

taking a market view, has hypothesized that rural mnle-female wage 

dlfferentials are smaller where women participate lenin in the labor market, 

thereby implying that wage levels respond in some way to dlfference" in 

labor nupp y. None of these hypotheses are formally derived or tested. 

Table 3 displaya various labor-force chnracterintice of rural house

holds in India by grosn cropped area, computed from an nIl-Indin survey 

of 5115 rural households collected by the National Council of Applied 
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Table 1 Distributions of Districts by Sax-Age Groups
 

and Size of Daily Wages, 1960-61
 

(annual averages)
 

Rupees Ren Women Children 

per day Number Percent Number Percent Number Percent 

.25-.50 16 9.0 

.50-.75 24 12.9 68 38.4 

.75- 1.00 8 4.1 67 36.0 51 28.8 

1.00-1.25 55 28.4 34 18.3 21 11.9 

1.25-1.50 46 23.8 25 13.7 14 7.9 

1.50-1.75 28 14.5 20 10.8 4 2.3 

1.75-2.00 14 7.3 9 4.8 1 0.6 

2.00-2.25 13 6.7 5 2.7 1 0.6 

2.25-2.50 18 9.3 2 1.1 1 0.6 

2.50-2.75 5 2.6 

2.75-3.00 3 1.6 

3.00-3.25 2 1.0 

3.25-3.50 

3.50-3.75 1 0.5 

Total Districts 193 186 177 

H-an Wage 1.54 1.13 0.86 

Source: Agricultural Wages In India 1960-61, Directorate of Economics and Statistics,
 
Delhi. 1965.
 



Table 2 Distributions of Districts by Wage
 

Differentials for Women and Children, 1960-61
 

Percent of 

men's wages 


10-15 


15-20
 

20-25 


25-30 


30-35 


35-40 


40-45 


45-50 


50-55 


55-60 


60-65 


65-70 


70-75 


75-80 


80-85 


85-90 


90-95 


95-100 


Total Districts 


Moan 

Sourcet See Table I 

Number 


5 


3 


6 


5 


13 


14 


15 


38 


24 


15 


8 

7 


6 

(annual averages)
 

Women 


Percent 


3.1 


1.9 


3.8 


3.1 


8.2 


8.8 


9.4 


23.9 


15.1 


9.4 


5.0 


4.4
 

3.8 

159 


79.6 

Number 


2 


1 


1 


6 


7 


26 


23 


26 


22 


12 


10 


12 


4 


3 


1 

3 


Children 

Perceni 

1.2 

0.6 

0.6 

3.8 

4.4 

16.4 

14.5 

16.4 

13.8 

7.5 

6.3 

7.5 

2.5 

1.9 

0.6 

1.9 

159 

55.9 



rarcat laportiLa 
cr,.n crv.pOd &jricultzraI IW&O 
Area (nctare) LM=" 

(1) 


(1.5 	 55.1 

1.5 - 3.0 	 70.5 

3.0 - 4.5 54.3 


4.5- 6.0 52.7 


6.0 - 6.0 37.2 


5.0- 10.0 30.0 


i0.0 - 15.0 19.7 


15.0 - 20.0 14.6 

IV.0 - 25.0 12.8 

23.0 - 30.0 6.9 

30.0 + 3.4 


To tal 40.4 


StArd 	 errors to parentbeos 

zxu..±.a hmmehcld vot 

Table 3 

M5caAgricuIt=r 
&1 Uage Iwm 

(7) 


435.3 
(551.3) 

522.7 
(555.7) 

3"9.9 
(WO. 1) 

355.2 
(460.2) 

236.6 
(3%.7) 

216.3 
(414.8) 

163.3 
(422.0) 

92.5 
(285.4) 

108.6 
(314.6) 


87.8 
(360.8) 

25.3 
(141.3) 

294.3 

Source: 

- Labor For Characteristics of Ral bisebna by 
1970-71 HOU610d Data 

Ps~m qrig
Funny 

(7) 

19.9 

33.3 

42.7 

15.0 

53.14 

63.6 

$8.1 

73.2 

69.4 

73.0 

7g.6 

Iber of mp 
bold (Sam3A

Veligt x 10-lO) 

(8) 

3.4 
(20.1) 

281 
(15.0) 

199 
(15.2) 

207 
(1%.@) 

188 
(10.7) 

140 
(9.6) 

223 
(6.7) 

151 
(5.1)
 

94 
(5.6)
 

58 
(4.5) 

as
 

(3.4) 

1943 

Percnt ILeportinz 
P7 	062ts to 

Labor 

(3) 


87.7 

33.7 

78.3 

32.7 

85.8 

55.8 

90.3 

94.5 

91.9 

96.0 

96.0 

87.0 

hEACM. Additional 

= Parcct Mrportimn 

to 
=r tn 

Labor 
U-@a' or Salgry

Earmimo 

(.) (5) 

64.5 79.0 
(83.2) 

101.4 83.6 
(139.5) 

138.7 71.4 
(214.1) 

213.8 72.0 
(413.2) 

269.8 58.0 
(381.1) 

367.3 56.4 
(506.3) 

429.4 39.3 
(589.5) 

501.5 31.0 
(657.1) 

639.0 35.1 
(837.9) 

84.7 32.8 
(1100.8) 

1316.7 21.6 
(1609.8) 

418.7 59.3 

Land iMnS 

teas Wsam 
and 


Salary Earuais 

(6) 


L397.26 
(1562) 

925.0 
(1040) 

312.5 
(Lil) 

843.2 
(1074) 

792.8 
(1276) 

923.4 
(1030) 

714.7 
(1585) 

417.2 
1'881) 

579.9 
(102) 

754.6 
(1509) 

431.3 
(995) 

794.6 

Rural lncome Survey (ARlS), Third Rouad. 
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6 
Economic Research for the periods 1968-69, 1969-70 and 1970-71.
 

The data in the table refer to cultivating households in 1970-71
 

who provided information on all of the characteristics displayed,
 

approximately two-thirds of the total number of cultivators sampled. 

One advantageoun feature of this data set in that higher-income 

households were over-sampled so that more statistically reliable 

information on large landowners :Is provided than in most sample 

surveys. 

Columns 1 and 3 of Table 3 indicate that almost all cultivator
 

households, large and small, participate actively in the labor market
 

as either buyers or sellers of labor services, with almost 88 percent
 

of households cultivating a gross-cropped area less than 1.5 hectares
 

utilizing some hired labor. Seventy-nine percent of these small farm 

households had some family members %,ho participated in the labor market 

(Column 5) with 55 percent reporting.iiouochold members earning agri

cultural wage. While Column 4 nuggests that the purchase of hired labor 

by the smallest farms in evidently n tcinonal phenomenon only, Column 2 

indicatenr that the total number of days in the year npent In agricultural 

market (off-farm) employment by all members of households with a gross 

cropped area leon than 1.5 hectares, given on average daily agricultural 

wages in 1970-71. o! about 2 rupeen, is about 240 or an irernge of 100 
7 

days for each household member over tert years of age. Average days 

of off-farm agricultural work per potential household earner drops, as 

expected with (effectiva) land size, with only 3.4 percent of households 

with gross cropped area exceeding 30.0 hectares reporting agricultural wage 

(A
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income. Thus these data, while not inconsistent with the existence of
 

seasonal or even year-round underemployment, do not appear to support
 

the assumption that agriculture in India is dualistic in the sense that
 

family members on small farms cannot find substantial amounts of market
 

work as hired agricultural labovers.
 

Moreover, Column 7 indicates chat modelling large fana as
 

profit rather than as utility maximizers is unrealistic, at least in
 

India. While almost 96 percent of the largest farM3 hire labor, 85 per

cent also utilize family workers, where a family worker is defined in the
 

.survey as 9ii individual ovcr 10 years of age who spends the m part
 

of the year workir4 his (her) own land. The proportion of farms reporting
 

family laborers declinea,as expected, with farm size, with less than 20
 

percent of the smallest farms reporting family workerq.
 

The purchase of labor by Almoot all farms regardless of size
 
I
 

and the extensive use of fami!y labor by the largest faros suggests that
 

the "dichotomization" of cultivating households by objective function, 

small farm households maximizing utility,large farm owners maximizing 

profitn And using only hired labor, would appear not -nly counterfactural 

but less useful than merely diutinguishing large and small farms according
 

to whether they are not importers or exporters of labor services.
 

Such a distinction is particutlrly uceful in the context of assessing
 

the income Jiutributional impact of a land reform program because it
 

identified who benefito and who loses from a change in agricultural wages.
 

A comparison of Cclumxno 2 and 4 of Table 3 indicates that the cross-over
 

point, where payments to hired labor begin to exceed total agricultural wage
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earnings, is somewhere around 6-7 hectares. Table 4, which gives the
 

actual distribution of landholdings (acres) in India, 1961-62 suggests
 

that almost 90 percent of all farm households are net eporters of
 

agricultural labor to the market. Thus, for instance, if a land reform
 

program which transfer- I land helO by the top 10 percent of landholders
 

to landless laborers were to cause wage rates to fall, almost all land

owning households would be made worse cff, with the magnitude of the
 

decline in real net income for each household being inversely related to
 

farm size. The wage effects of a land redistribution which is only
 

partial (not fully equalizing) may thus play a larger role in changing the
 

distribution of incomes than the change in the wealth positions of the
 

recipients and "donors" of the transferred land.
 



7-a
 

Table 4 . Distribution of Land-Holdings, 1961-62
 

Size of Land- Mean Farm Percent of Percent of Total 1(3) - (4)1 

holding (acres) Size Total Farms Area Operated (5) 

(1) (2) (3) (4)
 

0 - 1.0 0.40 18.26 1.29 16.97
 

1.0 - 5.0 2.64 44.06 17.74 36.32
 

5.0 - 10.0 6.89 19.33 20.33 1.00
 

10.0 - 15.0 11.81 7.79 14.03 6.24
 

15.0 - 25.0 18.56 5.94 16.80 10.96
 

25.0 - 50.0 32.88 3.58 17.93 14.35
 

-. 0 + 74.24 1.05 11.83 10.82
 

Total 6.56 100.00 100.00 96.66
 

Source: B. Sen, "Opportunities in the Green Revolution," Economic and Political Weekly,
 
March 28, 1970, A33-A40.
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SI. The Competitive Market Model and Properties of Equilibrium
 

To capture the eusential featuces of rural agriculture highlighted in
 

section I and to maintain tractability, we anenme a labor market composed
 

of two types of labor, 'male' and 'female', and three agricultural
 

households -- n landless household and two houeholAn with different 

size plots, small and large, of qutality-tandardized land producing a 

homogeneous agrlculturatl commodity. The market In initially assumed 

to be competitive so that all households tre price-takers, but wage 

rates are dcterrn:iwd uiiogenously. There ar,!, h .'ever, fixed Oots per 

-sit of t pert on the land owned 'y other houteholdn whichlabor n 

aro natiu'd to be born entirely by workers. Each houvtwhold contains 

two perona, :e of e.tch labor t/po , t ich vflinig it tv.ni of labor time. 

The two typci, of labor are i re rfict eubritituten It agricliltural 

production 1.ut lalhar uf eta:h type from different households are 

perfectly nubat I
tuti!ie9 

'= N I N 

melt lniie tnhounellold kupplie tN " 
f 

1 t ard LN 
fW 

1 - LN 
W 

amounts of I abor to the t- irket , where f 
H 

and t Hre 
W 

the quant It Ie af 

leisure tlr.a of rhe !ihf!!" -ind "wi f" in the !a:ndlv'vj hourihold. Total 

consumpt ion of t he 1. iAI -ti fC- I y , art-iu: rig no savIng and a unit prica 

for the componite c'n,,to.: r.cur dIty, t thus 

f W ,k- "t MH "If ," t- t Wl(1) x"i 


where RK - - ( " - 1l,w), WK are the market wages paid to (hired) male 

labor time suppliedand female labor nad PK In the fixed coat per unit of 

to the market. 
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The small farm household owns AS units of land and is by 

definition a net exporter of the labor services of both the husband 

and wife. The large farm household owns OAS units of land, where 0 

is a scalar chosen such that the household is an importer of labor. 

i . i
Denoting LM ai.. La, I - S,L, as the total ainounts of male and female 

labor utilized or the land .ed by each land-orning household, the 

quantities of vale and female labor supplied (exported) to the market 

y tSand 
bdM and S,/tho amounts of labor hired (imported) 

L aL
by the large landowning family, and X are given by 

(2) 
S
XK 

S9fK 
S

LK >0 

(3) X L = - iL > 0 K M,W 

where L K is the total work time of family member K on the farm of
fK 

size i. 

The quantities consumed by the land-owning households, X
S 

and 

(4) 

X are thus 

Xi - F(L 1 

ij 

',L,0A)A 
i) Xini 

+I M M 

i 

W 
10 

i -S,L J " 

for 

1 for 

i 

i 

-

-

S 

L 

wr K WKHL " WK - PK and F io a twice, continuously differentiable 

striczly concave production function with pcnitive cron -partLials. 

Ea ii of the three houneholdn mnximizes an identical, twice 

differentiable famllv utility function, given by (5), with renpect to 

the ronumption cormodity X and the laisure of the two hounehold mabers, 

each of which In anouL-d to be non-inferior, subject to the relevant 

budget constraints in (1) and (4). 
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(5) 	 U- u(x t111 i.W) i - N,S:L 

If only interior soli-iona are considered, the necessary con

ditions for each household, in addition to those implied by the budget
 

constraints, are given by equations (6) through (8):
 

(6) U 	 yiY 0 i- N,S,L
 

Ui(7) 	 Y Hi -0 - N,SL
LkK
£k IK"
 

(8) FLKLK i 	 aK 0 , 

where I.in the Lagrangean multiplier for household i.
 

Equations (7) tnd (8) give the standard utility and profit
 

maximizing results describing the optial quiintiLIes of leisure and total 

labor ure, If any, for each household. With PK > 0, the market is 

dualistic in the nense that 11-a1l landowing houeholds utilize more labor 

per acre than large landowners because of the differential nhadoa prices 

of labor: FS < W, FL. WK. Each member of the small landowning house

hold allocate, his (her) labor on the faily'si land up to Lhe point where 

the value of his (her) marginal product just equals the net wage he (rlle) 

receives In the market, W- Hembern of the large landoun fing house

holds devote all their work tir to their own land and hire each type o 

labor up to the point at which the marginal value product of that labor 

type in equal to the appropriate arx,t Wage, WK . 

To derive the partial-cquilibrium comparative static proportios 

for the three houneholdn we first write the matrix: 

2 



UUii U1 -11 

Ui
 
XX Mt Uu W -n
 

01 	 U£ ' U MU HY WW -fW i - N9S,L
U i U1 -1
 

~ H ~W 

Differentiating equations (1), (6), and (7) for i - N, we got
 

dxm7


(9) 	 [] d M YN dWI - dp
 

dLW TN d11W - YN dp W
L dW 1 dWLN doM N doW
 
dfN -fWf -LfW wf M 


rrd
 
N
8 is hus the bordered ]leatsan matrix for the landless houuhold. Denotin|
 

of 'and 	 raw r and column c of a
the eterinan a the cofactor of 	 a 


iff we obtain the standard Slutaky equation for the landlets household's
 

labor supply:
 

dtN N
 t N N M, 


dWK + N fH KK M K
 
(10) fK dnn n 4n LN 	 K 1
 

I N 	 N
 

(11) 	 dfK @23 L 4n N _ N N 
dWh N lfn 4 N " °IJ f oK 

Second-order conditiont contrin the first term in eqution 

(10), the compennated substitution effect, to be poitva, olnce N < 0 

>
and ne Tihe norality anauption however, Implies that the Incole
 o. 	 s 


with either a backward-bending or poitivly loped supply curve for
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landless laborers of either sex. The sign of (11) depends on whether the
 

leisure time of the husband and wife are complement or substitutes, being
 

unambiCuously negative if the leisure time of spouses are substitutes.
 

Total differentiation of equations (4) and (6) through (8) for i - S,L
 

yields:
 
i Ui Ui 0 0 -1 dXi
 

UXX XLM Xt W
 

i i i 0 0 dYI idW 

U1Ui U1 0 0 -1l di -YdW
i 	 i i i dI -idW 

(12)W U1XLWLUI~Uww'- 0 M0-n-iwYd H 

(12)XLIJtJJ 

0 	 0 0 i F 0 (IL -dW -F i dAI 

H LHALHLMLHV n 

0 dlno o 0 F 
0 0 0LWLWwW -dW -FLWAi dAi 

£ ii i 

L - - n 0R() 0 dY (LM _ fm) d-iM ()_ Ifw) dW( 

i
dA -	 FAi 

Noting that B is the second bordered principal minor of the bordered 

Hessian matrix in (12), and must be negative, we obtain the following results 

for the two landowning houncholda, employing Cramer' rule: 

(13) d t fK €Inn - i 1 €4n 1 1
dWK i (lK fK) ,i

i 
GKK N( ) n =20, 

(14) fK 23 ( i 4n i i i i 
d- (Lh , -	 h Lfh)aK 

(15) dLk LKLh < 0 for k h 

dW 	 i > 0 for k h
 
h
 



i ± 

(16) d., #4n -0 
, 

dA 

F FF - F P 
(17) d 

dA i 
LhA LHLW 

Ai 
LK(J'LhLh 

where Ai Fi FI - (Fi > O. 
LWLW Y-H LMIV 

Equations (13) and (14), which give the own and cross wage
 

effects on the total supply of work time for each household member in
 

the land-owning households, indicate that the substitution and income effects
 

in those households are qualitatively similar to those of the landless 

households and are identical if the Thbor market is non-dualistic and 

competitive ( H WK) and if th utility function in (5) in homothetic. 

However, unlike for landless laborers and small landowners (labor exporters)
 

the uncompensated own wags offoc! on total (family) labor supply in labor
 

importing farr"i in utambigiounly positive, since a wage rise munt lower
 

net income for these bouneholds.
 

An Important imp!ication of Equations (15) and (17), giving 

the (own and cross) effects of a rise in wage rates and land holdings on 

tctal labor usage on the landowning farms, is that the "production" and 

"consu.ption" sectors of the farms are indcpendentas (15) and (17) depend 

only on the properties of the production function. Thus if competitive
 

conditions prevail, the partial equilibrium changes in the allocation
 

of production resources will be identicrl whether or not (a.me) huuneholda
 

maximize utility or profits. However an will be shown below, the assumption
 

that large landowners maximize utility and utilize family labor has
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consequences for the allocation of market (non-family) labor and thus for
 

the levels of the equilibrium wage rates and the stability of the rural
 

labor markets,which are functions of market supply and demand curves only.
 

The relationship between the supply of off-faru labor of type 

K from small farms and changes in wage rates, from (13), (14), and 

(15), is expressed in (18). 

dXS ri 
(18) 	 K S Kh S S
 

dWh 
 IKh 	 AS h K
 

While for K - h the terma in brackets, the own compensated substitution 

effect and the negative of the labor usage effect, must be greater than
 

zero, (18) may be of either sign because of the ponitive income effect
 

on leisure. We note, however, that a comparison of (18) with (10), givIng
 

own uncompennated wage effect on the labor supplied to the market by
 

members of landless household3, suggests that the market supply curve of
 

(small) landowners need not be negatively sloped even if thar of the
 

landless 	households is because of the faml'y labor effect. ',oreovcr,
 

in the corner solution case cnnside.ed by Barzel and McDonald,where
 

members of all households must work full-time (tK L 1) to earn a
 

subsistence income,8 0 that an increase in the wage necessarily lowers
 

total labor time initially, the off-farm participation of members of
 

landowning households could increase with a wage rise if the necessary
 

reduction in the use of tamily labor exceeds the increase in desired
 

leisure time. Thus market labor supply cu'vea in subsistence agriculture
 

need not be negatively sloped, althottgh total labor nupply curves must be.
 

For the labor-importing, utility-maximizing farms, the own
 

and cross wage effects on the quantity of labor of sex K hired, AK' in given
 

by:
 

/
 

http:cnnside.ed


-15

(19) 	 FKhL XL L 
hL
d'h 'Kh h 'K 

Since the demand for all labor of type K to be used in agricultural 

production falls and the quantity of labor supplied by family members 

of sex K increases when WK rises, a priori, the demand for hired labor 

must decline in response to a wage rise. Because of the latter family 

labor supply effect, (19) implies that 1) utility-maximizing large farms 

will display more elastic demand curves for hired labor than profit

mximizing farms, and 2) that the do~and for hired labor is a function 

of changes in non-earnings income or wealth. 

The effects of an exogenou:n increase in household landholdings 

Qn off-farm labor supply (small far=a) and on the dcerand for hired labor 

of type K ( arge farms) depends also on both production and income

leisure effects, but are of unambiguous sip-is. An increase In the size 

S FS F F FdX
(20) K S a LhA LK A FLhL) < 0 

dA 	 A K AS 

L 	 FL FL L 

(21) 	 dK L L + LA LKLh KA LhLh 0 

dA A oK +( AL h 

of labor-exporting farn will reduce their supply of labor to other farms;
 

an increase in the holdings of labor-exporting households will increase
 

the demand for hired labor because of reinforcing production and income

lesiure effects.
 

Labor market equilibrium ts characterized by equations (1),
 

(4), ond (6) through (8) as wall as equilibrium conditions (22):
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N S L K - M,W 
(22) ifK + K K KXK
 

A necessary condition for (Hickajan) multi-market static stability in
 

the market for hired agrlcultural labor,from equations (13), (18), and
 

(19), is that
 

Fi
dX S -LN 

(23) 	 K f KK FKK XL aKL + IN N < O 
dWK i-S,L A i-SLN - K K fk' K 

insure that condition
The asumptions imposed in the analysis oo far do not 


(23) be met; 	it is thus ponnible that with sufficiently negatitely-sloped 

market supply curves of agricultural labor, the m.rket equilibrium All 

not be stable. However, the likelihood that static inatability to tie 

major reason for the eriatence of inatitutlonal, i.e., non-: irkct determined, 

wages in low: positive Incorva leisure effects In ams-ll-landowner and land

less hourieholda murt be extre--ly large, not only exceeding income effects 

the sum of the productionin labor-Inporting households, but greater than 

and connumption aubstitutfon offects In all houeholdn and the income

labor nupply effect In the large hounchoiis, caci of which in negative 

for (23) to be violated. Indeed, the prenence of labor-hiring Institutions 

(large landowner.) whlich maximize utility and employ family labor, an in 

India (Table 3), an well an the existence of labot-supplying hounteholds 

o-n land and offer labor nervicer to thewhoso members both .-ork their 

markot, maken the fulfillment of the static stability conditions more 

likely in the context of Indian agriculture than in developed country 

(modern nector) labor markets. In the lstter, where employers of hired 

labor ar2 profit maximizers and household mrmbr. who supply labor do not 

partirApate in household Income production, threr negative Le.an tending 

t/'
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S B S _LL 

toward stability, F /A ,
KK 

-o,
K 

and -ALa, would not appear in (23). 

Moreover, because of the participation of family members in agricultural 

production on labor-importing farms, the stability condition must be 

satisfied if the utility function is homothetic (and p - 0) since the 

last three terms in (23) vatish (o - o -o ). 

K K K
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III. 	General Equilibrium Comparative Statics
 

Assuming n unique, stable equilibrium we can ascertain the
 

effects of a change in landholdings Ai or any other exogenous variable
 

hypotheizatd to WNfunrwa Rtpply hahavior on the woue rates of the two 

types 	of labor by totally differentiating equations (1), (4), (6) through
 

(8) and (22) and solving for dWH and dW ,, First we briefly consider the 

effects of an increase in non-agricultural factors which might draw 

labor fr.i all agricultural houticholds. Let Z represent the stock of 

production inputs employed outtide the fari:. ector Ouch th nL d.t K/dZ < 0,fK 

i - N,SI. ,so that dX L dZ 0,0 dX"/dZ < 0. Then for a unall change in 
r, K 

Z around equillbriun tlhe effect on r:: 1o and fcm.ale agr'cultural wage 

rates can be written In twv;rr of the partial cquilibriurm comparative 

static retultst uh:,re r '.\ /dY 

_ (LC + dt11/dZ -cLz(24 fd Z 	 ) s 
(2) 	 K IKz KZ hZ _____
 

dZ 1 ( L S N
 
-K"K4Y 	 (c hW h- hW - hWh 

KI. KW K 	 hL S N 

(W K - .KW- C:¥) J
K
 

KWK 	 KY 
 WK 

(KWh- (CL( hK 

K 1 h K K K 

(CL C;~ ~C N h ) (hKC S W _C N 

where a - I , 

- N (rel S N
(. ;
INK YKW K 1hK hW1 hK 

To sign (24) we note that the aou,::,ption of titrict concavity in produ.,tion 

and second-order cu.-ditionsi require that N > 0 and that If the eqtilibriun 

dynamical ly _ S N 1 
I n A stable, frL - (23), (cKWK - CKW K - KWK < 0 aind ( cKh- LKWh 

"h ) ' 0>.0 The first to-ru in ',rackets (the own effect) must therefore be 
KWh 



-19

positive and own and cross effects are reinforcing so that an increase
 

in non-agricultural capital will increase both male and female wage rates, 

the magnitude of the effect being positively related to the sensitivity 

of labor supply to changes in Z and negatively to the sensitivilty of market 

agrirultural demand and supply curves to changes in agricultural wages. 

Thin"prediction" of the competitive wage model, that increases 

In non-agricultural labor demand will raise agricultural wage levelo, is 

one of the few which directly contradict one of the implications drawn 

from the nutritional wage modol by Rodgera, who suggesta that the presence 

of slack-season non-agricultural employment may lower all agricultural 
11
 

wages.
 

The competitive general equilibrium model ctn also be used to 

demonstrate that the attenuation of factors inhibiting only female 

participation in market work, such n religious or cultural attitudes, 

will not necesanrily renult in wider male-female wage dlffh :-ntLialn , no 

nuggented by PIonerup, but will rnnt probably lower ntricultural wage rates 

generally, conn1tent with Rodgeru Iobnervationa. To nee thin let R be 

an anviron,-nental characteristic such that dtL/dR, /dR < 0; R N /dR, 

CIS/dR, dLMR- 0, ther. 

K fl 

0
d tfW/dR + d): /dR 
(25) 	 d ( w 0-1 0 

d(L S H(w -EW
W Ww W
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(CL_ S N 

I 
WW(26) dWKf,/dR + dl W. ,dR -1 0 

dR L N L 

(L ww 
-S - Cw 

-S 

C H 
N 

WW (CM CH WH 
and (26) 

Expressions (25)/must be greater than zero so that 

WWW 

an increase in female market participation must reduce female wage rates
 

male wage rates as well. However, the change in
and 


the wage rate differential, given by (27),cannot be predicted:
 

Finally, we derive the affect of a redtatributton of land
 

(without compensation for Lhe transfer of wealti) from larpe 
to areal). land

in tho general equilibrium nyntem by solving for the
 
owners on wage rates 


and WH under the side condition that
effects of an increine in A
S on WW 


S 1
T 

(1 + 0) remain constant:
total landholdings, A - A 


S( - CS h- CK h
 
(28) dWK -L SLK+td h h h h 

"

(A 

S N (Cl _ _ N C) L C C
hW
N 

h"" L K K CKW KWK (W 1 h1hKWK - CKWK - K K 


the direct effect, the firnt bracketed term,
iaumng that 


the sign of 1.+I! o t atl
dominstes, the n1Rn of (28) depend on iu)r 

from (20) and (21):I 7KA aKA - . h hK hi0(28 F___ _ 

FLS FSL LThct L 
F'KA 1 LKA LhLh 

- n :A
(29t- landWiK > O as hA (1 0LKA 


L
 
dAS AN
< 


L>€
dL 5 
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Thus whether or not a land reform program, without compensation, increases
 

or decreases the wage rates for laborers of type (sex) K depends on the
 

properties of the production function and the differences in income-leisure
 

relationships for individuals of sex K and the 'Arginal product of land
 

on small and large farms. To parameterize these relationships assume that
 14 1t 01 2 0 

the production function in Cobb-Douglas, such that F Qi LW ( A) 

and 01+02 < 1. ExpreBsion (29) can then be rewritten as: 

h h 

> 
_h i -K 

- 0 0 an Y ir- 0 )___) 

0-a K ci(30 W . h h 

Wh K <
A ISK W 


where y- 83/1-81-82
 

The following conclusions emerge:
 

1) With no factor distortions (p-0) linear homoeniety (y-1), increasing 

returns to scale (y > 1), or decreasing returns to scale (y < 1) are each 

neither sufficient nor aecessnry for land redistribution to be wage 

neutral (dW ./dAS - 0), wage nugenttng, or wage d!crensing becaune of 

With y-1, moreover, the differencen betweenIncome-leisure effectn. 


iarm houneholdin will uniquelyincome-leln'ir' eftect-!in nsall and large 

determine the direction of the wage effect, a-numing coptination, if any, 

it not complete. Since that differential tay oe of opposite nign for 

males and females, It is possible that land reform could raise wage rates 

for one group while lowering the- for another. 

I'V 
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2) In the special case, considered by Gersovitz, Mabro and others, in
 

which the production function is linear homogeneous and large farma are
 

owned by profit maximizing absentee landlorda (no employment of family
 

labor so a - 0), wage rates of men and women will rise unambiguously,
K 

the magnitude of the rise, rom (2a), being a nagativ - 'unction of the 

sensitivity of the demand and supply of hited labor to wage rate changes 

and a positivc function of the magnitudo of t e Income-leinure effects 

on small farm houncholdo. In thia cane, the wage group benef Itting most 

from the land reform will be that which han the gr-uitetat income elanticity 

of leisure .inu the ;,-out Inelastic market der-and and nupply curvetn. 

3) Suffic i:nt but no- r.ncennary candittonn for land reform to be wage 

neutral under co.:Pcti lit e c:.nditioas (with ;-0) are thet. rhe production 

function be linear ed1111cdvenounthiL utility fundcti.,ii b,- h:othetlc, 

neither aInu:pi to:I by Itielf in necenanrry or ntufficloent. 

4) "Dual itlt' in eqr ftilt ure does not necenjar lyi I ly that. I411d reform 

will Increnrie rural 'tgcn.i orkover, rural w'-gcrt cni r 'I. after a land 

reform wlthd;ut factor e-,tort Ion. Howv'ver, the greater the conta to 

workers of off-f4 _:i e:poplu ;,t, the core likely will wageri rlIn as a 

result of a land rc. Iutribii.tlori. To Ore thin. differen '-iLte (30) with 

respect to f, not ing that tl -1. 

S-hh S 
(31) 1--13KOK)1-10 01A -l 1 1)-110 0 (Y1)[ LS_ ,L K , A oq 

5) Finally, by differentiating (30) with reapect to the relative land 

size parameter 0, to obtain (32), 't can be aeon that If productLi, is 

characterized by decreaning (increasng) returnn to nca~c, 
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(yL PK10-2 WU)P + KY 
W W ) A

(32) -(Y-l) e(L) 
K A A]Wh 


as Yl
 

the greater the differential between the original landholdings of 
farms
 

from whom land has been taken and the size of the holdings 
of households
 

receiving the land, the more positive (negative) the 
impact of such a
 

land distribution on agricultural wages.
 

In general then, if the agricultural labor market is competitive
 

to the
 
or contains factor distortions which are invariant with 

resp2ct 


allocation of resources the direction of the effect of 
a land redistribution
 

program on agricultural wages cannot be known a prLiori 
without imposing
 

prior restrictive assumptions or without evidence concerning 
scale
 

economies15 and differential income-leisure effects for large and small
 

Moreover, knowledge of the quantitative impact of land
 farm households. 


reform on wage rate differentials requires information 
an well on market
 

supply and demand elasticities characterizing different 
groups of agricultu:al
 

In the next section it is shown that these agnostic conclusions 
hold
 

labor. 


a partial land reform program carried out under
 a fortiori in the case of 


conditions of imperfect competition, even if agricultural 
labor is homogeneous.
 



IV. Land Reform and Monopsony
 

The major theoretical justification for 
implementing a land
 

reform program may not lie in either the exploitation of scale economies
 

(which may be non-exi3tent or perverse) or 
in the improvement of the
 

distribution of incomes (which may, as shown 
above, worsen) but in improving
 

the bargaining power of landless laborers 
and small landowners vis-a-vis
 

Assume that the distribution of landlarge, labor-importing landowners. 


a utility-maximizing,

holdings 	in such that the labor-importing household in 


family labor-using monopoonlit facing an 
upward sloping supply curve for
 

supplied by landless and small landowner 
house

-
hired labor, L
M -M f - X , 


To reduc2 complexity assume further 
that all households contain
 

holds. 
 16
 

individual and all agricultural labor is 
homogeneous. The
 

only one 


monopsonist maximizes the utility function.
 

(33) U s U(X, iM)
 

subject to the income (consumption) constraint
 

XM 
(34) XM "F(LM, OS) - W* 

f - dW/dXM >0, f d2W/
where W- f(xM) 


First order conditions are:
 

(35) 	 UM - M -0
 
x
 

(36) UM M w*( il+nl - 0 

- W*( +n-) 0(37) FL 

where n- (fl) XH/w* 
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Since labor-importing and landless households behave as before 
(equations 

with HS, 11N W*) the exercise of monopsony power by the large(6) - (8), 


- the marginal

landowners results in a dualistic agriculture (even with 

p-0) 


large monopsonistic

value product of' labor and the marginal value of leisure 

on 


which is equal to the marginal

farms exceeds the observed marks& wage, W , 

value p:oduct of labor and the marginal value of leisure on small 
farms.
 

Total labor per acre on small farms will thuR exceed that on 
large farms, 

F W FL * 17 

as W , ->. 

In the absence of significant scale economies a land redistribution
 

scheme watch eliminated the monopsonistic exploitation of hired workers
 

would thus be likely to increase r3ricultural wages. However, a partial
 

redistribution of land which placed more land in the hands of small land

owne-rs but did not significantly improve their bargal.ning power in 
the
 

labor market could lower wage rates still further; moreover, the 
effects
 

priori even when scale and income-leisure effects are
 are ambiguous a 


knoim. To show this we totally differentiate equations (1), (4), (6)
 

S,N, equations (34) through (37) and the equilibrium
through (8), i 


condition (38)
 

(38) N S
 
tf+ 

holding AT constant, solving for dW*/dA
S around equilibrium.
with respect to AS , 


Again for tractability we assume that production is described by a Cobb

< 1, a3 > 0. After
Douglas producclon function Q - L'I (0iAS)12, 0 < 01 


can be shown to depend on the
tedious uAnipulation, the sign of dW*/dA
S 


sign of (39).
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i 

(39) 	 dW > 0as 1-e )( 1 +- (1- r - 03 

- + S 8 AS-S < a 

dAS AS
 

OK 	 S[M 0(Y-l) (1 + n-1)1/08-1 	(-r)-1- S] < 0 

i * , i W i 
.H i + i 	 I ) = 

12 	 (=l+) , iU(= t± 2 U j ) {WW* (l(
where a U x 

(-UU + 
 X -() UXX) 

RH 2 
_U + 2Ux -(0i[M) U X- FML 

't Ix XX LL2U
r -( M f +2f) ( - u IM (M)
 

FLL L + 2Uxx
B2 

1-B1 
The direction of the agricultural wage change (if 

any)

which iL ambiguous. 


caused by a partial land redistribution implemented 
under a monopsonistic
 

regime depends not only on scale economies and the 
differential in the
 

farm households, as in the 
income-leisure relationshipo in large and small 

curvature and elasticity of the supply
competitive case, but also on th2 


Thus, for instance, conditions of
 curve faced by the nonopoonistic farm. 


linear homogeniety in production and homotheticity of the utility function
 

would not guarantee that ouch a land reform program would 
be wage-neutral
 

because of the dualism inherent in the monopoony case: 
the suppliers of
 

market labor and the monopsonist face different shadow 
prices of labor and
 

leisure.
 

/t" 
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V. Empirical Analysis
 

A. 	Variables and Reduced-Form Estimates
 

The principal implication of the preceding theoretical analysis
 

is that the direct impact of a land redistribution program on agricultural
 

wage rates is indeterminate. An was demonstrated, however, data per

taining to scale economies and the labor supply elasticities of landless
 

and landowning households would provide only indirect evidence on the
 

consequences cf land reform policy and would not, in any event, indicate the
 

In this section we
quant'.ative tagnitude of its impact on rural wages. 


adopt a more direct approach, utilizing aggregate district-level data 
from
 

India to estimate the direct ceteris paribus relationship, if any, between
 

the aize-distribution of landholdings and the wage rates of adult males,
 

adult females, and children in the agricultural sector, thereby obtaining
 

a quantitative estimate of the potential wage-impact of a land redistribution
 

We 	also neck empirical answers to more fundamental questions conprogram. 


first, whether the differential levels
cerning the agricultural labor market: 


'n annual agricultural wage rates across Indian districts, as presented in
 

Table 1, are importantly influenced by the variation in factors contained
 

in 	contrast to the view expressed by
within the agricultural nector, 


Birdhan and Srinivasan, and second, more specifically, whether inter-district
 

differences in rural aggregate market labor supply and demand influence wage
 

levcls,in contrast to the institutional wage hypothesis.
 

We first estimate a set of six reduced-form equations in which the
 

levels of the agricultural wage rates of adult males and females and children
 

(WAGEM, WAGEF, WAGEC) and the number of wage laborers per household in each
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sex-age group (LABH, LABF, LABC) are the dependent variables, using
 

aggregate cross-sectional data pertaining to the rural populations 
in 159
 

The maintained hypothesis motivating the
Indian districts, 1960-61.
18 


empirical analysis, to be tested below, is that inter-district labor
 

mobility in India Is oufficiently low such that district-level 
characteristics,
 

whether institutional, non-institutional, outside or inside the agricultural
 

sector, are the important determinant" of district wage rates and market
 

labor supply.
 

Each of the six equationn, described in (40) and (41), contains
 

an identical vector
 

+ a X- + a Z + am X + ap X + aE + e j-...159(40) W . a XD
J j R j zjl i P iE ili
 

E+
R Z 


(41) L M bD XD + b X + bZ X + b H+ b XP + b Xj +eLj
P j EJLj Di R JM j 


where W - WAGEM, WAGEF, WAGEc; L - LARH, LABF, LABC; 

z
X - URB, FACTRY, FUEL,XP - NOLAIN!, AVLAND, DIST; XR - RAIN, IRR; 

SCALE; XH MOSLEM; XP . PLAYTN; X - 1RIMM, PRIMF, MATM, MATF, 

CASTE 

a13xl column vectorof exogenous explanatory variables X w'iich includen XD, 

of variablen characterizing the size dintribution of land - OUND, the 

in rural arean without land, AVLAND, the meanproportion of houocholdn 

holdingn of landowners, and DIST, a mcnasure of landholding inequality
 

, given by (42).19
 
among landowners, the Kaunneto ratio 


1DST12 P A
 

(_42) EIT ..A:~
- i 
i- j
 

http:1960-61.18
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where P * total number of landowning households in district j 

Pij - number of landowning households in interval I in district J 

A = total landholdings (acres) in district J 

Aij - landholdings in interval i in district j 

dummyCharacterizing the distribution of land at the upper tail is a variable 

on the value of 1 If a district contains plantations.
PLANTN, which takes 


Other variables included in X standardize for differences in land-augmenting
 

(XZ ) and other
factors (XR), and represent non-agricultural demand factors 


rural population characteristics and institutions (Xp, XE); aD and bD are
 

aZ and bZ are 3x4 matrices, a.,
3x3 matrices, aR and bR are 3x2 matrices, 

are 3x5 matrices of coafficients;b, aM &nd 1), arc 3:! vectors, and aE and b E 

eI and e2 arc 3xl column vectors of error terms. 
All varinbles are listed 

and defined in Table 5, which alno provides means nnd standard deviations. 

The Bardhan - Sriniv,.san exogenous wage assumption, in its extreme 

form, is that at leant some of the elements in aZ are positive, while those 

of aD, a, a,ap, , - 0. The nutritional wage theory of Rodgers suggests, 

however, that the variables in XZ and agricultural wages are negatively 

The market, endogenoun wage modelcorrelated, i.e. the elerents in az<O. 


0, from (24), and
described in sections II and III predicts that nZ> 

suggests, in addition, the following: (1) The coefficients of AVLAND, IRR 

and RAIN should dinp.ny positive signs in all wage equLztions since an 

increase in average landholdings, or land-augmenting factors, per house

hold, controlling for the distribution of land among landholders and the 

proportion of landless Louneholds, from (20) and (21), would increase the 
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Table 5- Variable Definitions, Means., and Standard Deviations
 

159 Districts,a India 1960-61
 

VARIABLE DEFINITION MEAN s.d. 

WAGE Daily wage in rupees for sale field labor 1.52 0.43 

(sowers, reapers, weeders, ploughers) 

WAGEF Daily wage in rupees for female field labor 1.11 0.37 

(cowers, reaper3, weedere, ploughers) 

WAGEC Daily wage In rupees for child field labor 0.85 0.37 

and herding 

LABM Percentage of males per house-hold aged 15-59 
working at least one hour per day an hired 

23.4 11.2 

agricultural laborers 

LABF Percentage of fe-ales par household aged 15-
59 working at least one hour per day aa 

22.0 14.4 

hired agricultural laborers 

LABC Percentage of children par household aged 
5-14 working at leat one hour per day as 

5.75 3.98 

hired agricultural laborrra 

PRIM Percentage of "-leo 15-59 with primary 12.7 9.27 

education 

PRIM Percentage of fetaln 15-59 with primary 3.34 4.11 

education 

MATH Percentage of aulco 15-59 with secondary 2.44 2.50 

education 

HATF Percentage of femnles 15-59 with secondary 0.27 0.68 

education 

RAIN Average norm.al rainfall per year in cu. 302.2 584.2 

IRR Percentage of cultivatad acres irrigated 12.8 17.4 

DIST Kuz'tetn ratio of land-holdina inequality 81.7 16.3 

AVLAND Avsrage land ovmncd per land-ovnlng household 12.4 10.3 

HOLAND Percentage of hoursholdo without land 34.9 13.1 

MSLH Percentage of population Moolc 53.2 66.6 

CASTE Percentage of population itt scheduled tribes 12.8 6.32 

URB Proportion of population living in urba6 2reas 0.17 0.11 

PLAM Dwuxy - 1 if at least one plantation in district 0.10 

FACTRY Factories and vorkahopa per houahold 0.17 0.18 

FUEL Percentage of factories and workshops using 20.! 19.2 

power 

SCALE Percentane of factorios and workshops employing 
5+ pervona 

3.9 4.0 

States covered: Andhra Pradesh, Assam, Bihar, Cujurat, Keral.a, Hadhya Pradesh,
 

Madras (Tavil lladu), fHaharanhtra, Mysore, Orissa, "unjab (and Hfaryana), Uttar\j
 
Pradesh.
 

Source: Sao Appcdix
 



-30

demand for hired labor on labor-importing farms and decrease thn supply of
 

off-farm work from labor-exporting households. (2) The proportion of house

holds without land, NOLAND, should be positively associated with the employ

ment of wage laborers and negatively correlated with the wage levels of
 

all sex-age groups, since landless household should supply more labor to
 

the market than those households owning land. (3) The DIST coefficients in
 

the wage equations should give estimates of the net impact of a small change
 

in the distribution of land among landowners on wage levelp, which, as wag
 

(4) PLANTN,
demonstrated in prior sections, cannot be predicted a priori. 


however, should be positively correlated with all wage levels (and market
 

employment) unless, as suggested, by BoELrup'n observations concerning women's
 

20
 

wages, plantations exercise monopoony 
power in the labor market.
 

The OLS reduced-form parameter estimates are presented in Table 6.
 

The set of district-level variable X explains approximately 47 to 35
 

percent (adjusted for degrees of freedom) of the interdistrict variation in
 

rural male, fennle and child wage rates, with the highest explanatory power 

being obtained for adult male wages. Vie name variableis account for 53 to 

60 percent of the variation across districts in wage laborers per household
 

for the three sex-age groups.
 

The results clearly reject the hypothesis that agricultural wages 

are determined only by factors outside the agricultural sector, an the 

D R R 
X , X,
removal of the Individual sets of ngricultural variables, X , 


together and singly reduce significantly the explanatory power of each of
 



30-bTable 6 - Unrestricted 	Reduced Form (OLS) Coefficiont Estmatas, 

Indian Districts, 1960-61 

Independent 
Variable WAGE4 

p 
WAGEY 

p nd t 

WAG11C 

Va ri a 

LABM 

b 

LAB? LABC 

AVLAND .0187 
(4.66) 

.0136 
(3.81) 

.0054 
(1.40) 

-.0594 
(0.61) 

-.124 
(1.05) 

-.0030 
(0.09) 

NOLAND -.0018 

(0.51) 

-.0018 

(0.59) 

-.0004 
(0.13) 

.380 
(4.57) 

.405 
(4.04) 

.0906 
(3.32) 

DIST -.0133 
(6.39) 

-.0101 
(5.42) 

-.n062 
(3.12, 

.355 
(6.96) 

.430 
(6.99) 

.120 
(7.42) 

IRR .0059 
(2.69) 

.0033 
(1.66) 

.0006 
(0.31) 

.0413 
(0.77) 

-.0166 
(0.25) 

-.6052 
(0.30) 

RAIN .0003 
(3.20) 

.0002 
(2.69) 

.0001 
(1.18) 

.0006 
(0.32) 

.0024 
(1.04) 

.0004 
(0.67) 

URB .501 
(1.81) 

.514 
(2.09) 

.318 
(1.20) 

-14.13 
(2.09) 

-10.78 
(1.32) 

-3,88 
(1.75) 

FACTRY -.0027 .110 .0495 -4.42 -7.37 -2.88 

(0.02) (0.72) (0.30) (1.05) (1.45) (2.09) 

SCALE -.0039 ,-.0006 .0010 -.210 -.260 -.120 

(0.30) (0.07) (0.10) (0.85) (0.87) (1.49) 

FUEL .0050 .0367 .0064 -.0213 -.176 -.0192 

(2.75) (4.16) (3.68) (0.48) (3.32) (1.33) 

CASTE .0092 .0149 .0166 -.243 -.522 -.123 

(1.74) (3.18) (3.29) (1.88) (3.36) (3.04) 

MOSLEM -.0004 .0012 .0019 .0376 .0023 -.0094 

(0.59) (1.94) (2.72) (2.14) (0.11) (1.63) 

PIANTN -.196 -.185 -.148 -1.23 -4.36 -1.44 

(1.51) (1.60) (1.19) (0.39) (1.14) (1.39) 

?RIMH .0140 .0091 .0099 .219 .133 -.0483 
(2.44) (1.79) (1.81) (1.56) (0.78) (1.05) 

PRIMF -.0019 .0064 -.0040 -.152 -.282 -.0260 

(0.14) (0.51) (0.30) (0.44) (0.68) (0.23) 

MATH .0095 .0056 .0002 -.262 -.189 -.118 

(0.64) (0.43) (0.13) (0.72) (0.43) (1.00) 

HAT? .0793 .0280 .0792 -1.83 -5.58 -1.58 

(1.06) (0.42) (1.10) (1.00) (2.53) (2.63) 

Constant 2.31 1.64 0.99 -26.82 -21.11 -5.74 

(7.31) (5.84) (3.28) (3.47) (2.26) (2.27) 

S.E.E. .331 .295 .318 8.09 9.77 2.65 

K2 .465 .424 .349 .534 .587 .602 

t-values in parentheses 

Number of districts - 159 At) 
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The set of
the wage and employment equations (F-tests, 1 percent level). 


non-agricultural variables do, however, significantly influence agricultural
 

employmeut and wages, with nine of the twelve coefficients in aZ displaying
 

signs predicted by the market model* in contrast to the nutritional wage
 

ar individually utatistically significant.
hypothesis, although only five 


Of these variables,the presence of factories with power engines in rural
 

areas and proximity to urban areas appear to have the most significant
 

impact on agricultural wage levels and employment.
 

The coefficients of the landholding variables, AVLAIM, RAIN and
 

IRR also displqy the predicted signs in the wage equations, the coefficients
 

NOLAND,
being statistically significant in all but the child wage equation. 


as expected, is positively associated with the proportion of laborers in
 

agricultural employment, and has a (small) negative affect on wages.
 

Most importantly, the coefficients of the land distribution variable,
 

that wage raes of men,
strongly significant in all equatiois, suggest 


women an! children are lower and market employment higher where the dis-


Moreover, the presence of plantation
tributicn of land is most unequal. 


to reduce wage rates for all three groups, ceteris
agriculture opacers als 


paribusn although the PLANTII coefficients only approach statistical signi

ficance for men and women and arc insignificant in the child wage and employ

ment equations. 111e unrestricted reduced-form coefficients thus suggest that 

a redistribution of land azong landholders which reduced landholding 

inequality would raise aricultural wages in India. The differences in 

the DIST coefficients in the WAGEM, WAGEF, and WAGEC equations, statistically 

significant at the 1 percent level, however, suggests that reductions in land
 

, 01f
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inequality would exacerbate arithmetic sex-age wage differentials in rural
 

areas•
 

Of the remaining variable coefficients, the results suggest that the
 

presence of Moslem households increases the wage rates received by women and
 

children but does not appear to increase male wages, in contrast to Rodgers'
 

notion that employers pay higher wages to Moslem men in order to compensate
 

them for the lack of market participation by their wives. Boserups'
 

wage-differential labor supply hypotheoio is thus given some support, although
 

the negative relationship between MOSLEM and LABF is not statistically
 

significant. Indeed, CASTE appears to have a stronger impact on both
 

agricuitural wages and employment than does the religion variable.
 

B. Structural Entimates
 

To more fully explore the market wage hypothesis, we estimate 

structural demand and supply equations for hired labor, described by (43) 

and (44): 

(43) 	 W - a L + aD + aR + ap + a XE + ulj - l... 159
 
j i IJ- .1
SL Dj R J P jE 


(44) Lu-w W j 0D j +B Z X + HM0 + 0EX + u2j 

where aLB. are 3x3 coefficient matrices; the dimensions of all other 

variables and parameter matrices are defined above. 

Each of the aix structural equations satisfies the rnnk and order 

conditions for identifiability. The assumptions underlying the coefficient 

/~
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restrictions imposed are: (1) Non-agricultural demand factors
 

influence only the off-farm supply of landless and small landowning
 

households, not significantly attracting members of large farm families
 

away from family agricultural employment and thus not affecting the demand
 

for hired agricultural labor. (2) The XR variables influence only the
 

demand for hired agricultural labor since land-augmenting factors do not
 

directly affect the quantitiy of labor supplied by landless households.
 

(3) Plantation agriculture, pertaining only to large farms, influences wages
 

directly, and/or the demand for hired laborers, but not the iupply of wage
 

(4) Moslem does not affect the demand for hired labor uincc It wouldlabor. 


only have a deterrent effect on female off-farm labor supply and thus should
 

not iniluence the supply of family labor on labor-importing fartms. In addi

tion, because of multLicollinenrity, we act the off-diagonal elements of 

the BW matrix eoual to zero, thus abstracting from croon-wage effects on 

household labor supply to the market. We also include only the "own" 

the de::.and equationa.ineducation variables 

We have chosen to apecily the de:i.and equations in (43) with the wage 

rate as the dependent variable no that the direct influence of labor supply 

easily tented. If wage rates are influencedchanges on wage raten can be more 

by shifts in supply and dc:erd, as nt nu:med In the thcoretical anitly is, the 

diagonal elementa in the aI1matrix should dijsplny negntive nignts tiInce from 

(25), an incr,.noe in the quantity of labor of type K mtunt have itnegative 

"own" wage effect in equilibrium. The cross-effects are likely, from (26), 

to be negative as well.
 



The theoretical analysis also suggests that AVLAND, IRR, and RAIN
 

should be positively associated with the demand for hired labor and that 
the
 

demand for wage labor should be greatest in areas where the value of 
DIST
 

is highest if the labor market in competitive, since where the distribution
 

land is likely to be held by laborof landholdings is more unequal more 

If, however, the inequality in landholdings
importing farm households. 


in some diftricta in sufficiently high such that large landowners are 

(demand for
monopsonistic, the relationship between DIST and wage rates paid 


wage labor) may be negative, reflecting monopsonistic exploitation. Similarly,
 

in the demand equations
the coefficients of PLANTN will exhibit negative signs 

'tstic, an suggested by the reduced-formif plantation agriculture in monops, 

Yhe schooling attainment variables, however, should be positivelyresults. 

correlated with the demand for hired labor if more educated membera of labor

importing houteholdn tend to be employed In non-agricultural jobs rather 

than as family laborers. 

With respect to the supply equationn, the own wage effects on labor 

the model nuggestssupply are theoretically ambiguous an wa. Ohown; however, 

that the proport i of landless houncholds and the degree of landholding 

inequality nhould be -lotitively aanociated with IAB1M, LABF, and IJAV, from 

to a reduction in(20), aInce an Increame in DIST or IMAM) is equivalent 

the landhol! ing of labor-exporting houncholdn. Similarly, an Increatie in 

of rvrket workers per hounehold. BothAVLANM would decreane the supply 

der.ind and the schooling ccefficlento should dinplaythe non-agricultural 

negative signs in the agricultural labor supply equations; the former 

attracted to em-ployrnent opportunities outsidebecause unskilled labor would he 

three reanonn: (1) Anof the agriculhural nector, the latter for at leant 

increase in schooling, given tie agricultural wage level, may increase 
pro-

IL
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ductivity on the small farmer's own lands thus 
increasing family relative
 

(2)If schooling increases agricultural productivity,
to market labor time. 


there would be a positive wealth effect on leisure 
time which would reduce
 

(3)Schooling may augment non-ngricultural skills 
and
 

total labor supply. 


thus be positively associated with participation 
in non-agricultural
 

employment.
 

error terms
 
Because of omitted or non-measurable variablea 

the 


in the six equations are likely to be correlated, 
especially those within
 

the sets of demand and supply equations, as 
is confirmed by inapection of
 

the residual correlation matrix in Table 7 
obtained from the eatiin'ition of
 

Accordingly, we ctimate the system
 
(43) and (44) by two-stage least squares. 


of market demand and supply equations using 
full inforration maximum
 

likelihood (FIML) to capture the potential efficiency 
gains indicated by the
 

a check on the robuutnesn of the specification to
 
residual currelations.

22As 


a likelihood function with
insurance against
estimation technique and as 
quares (3SLS).

23
 

undesirable properties, we 
also employ three-stage least 


The parameter estimates obtained, 
which have the same asymptotic 

properties,24
 

are indeed quite close and are dinplayed In Tablen 
8 and 9. We discuss the
 

FIML estimates over those obtained using three-stage 
least squares because
 

of the additional invariance property of FIML, 
which may be of importance
 

our placement of wages on the left-hand side 
of the demand equations.


because of 


The structural coefficient signs are generally 
connintent with the
 

In parti
expectations generated by the market model of 

rural agriculture. 


cular the matrix of supply vnriable coefficient signs in the demand equations 

is supportive of the market hypothesis, as wages 
appear to be sensitive to
 

http:3SLS).23
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Table 7 . Residual Corrilation Matrix, Structural Equations 

India Districts 1960-61 

WAGEK WAGEF WAGEC LABM LABF 

AGEF .645 

AGEZ .348 .761 

ABH .0182 -.104 -.249 

U1, -.0928 .135 -.0186 .774 

ABC -.296 .0461 -.372 .549 .756 
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Table 8 -71L, Coefficient Kstimatu. 

indian Districts. 1960-61 

Independent 
Variable VAGiMD 

Depende tPaI --
WAaIF UA&C 

Va 
LAMH 

-
LAB LAW 

LA]H -.0055 
(0.39) 

-.0342 
(0.24) 

-.0501 
(0.31) 

LABI -.0285 -.0321 -.0325 
(2.49E (2.78) (P..30) 

LABC -.0295 
(0.79) 

-.0440 
(1.30) 

-.0395 
(0.98) 

WACD 
6.82 
(0.96) 

VWhE 
18.94 
(1.37) 

6.68 
VACIC (1.07) 

AVLAID 

NOLAND 

DIST 

.0170 
(4.69) 

.0058 
(1.20) 

-. 0064 
(1.32) 

.0131 
(3.65) 

.0031 
(0.62) 

-. 0028 
(0.54) 

.0058 
(1.39) 

-. 0013 
(0.23) 

-. 0050 
(0.89) 

-.173 
(1.24) 

.368 
(4.66) 

.430 
(4.63) 

-.328 
(1.53) 

.390 
(3.47) 

.606 
(4.38) 

-.0441 
(0.70) 

.0765 
(2.09) 

.173 
(3.30) 

1i3 .0060 
(3.41) 

.0022 
(1,23) 

.0002 
(0.10) 

RAIN 

PRIM 

.0003 
(4.41) 

.0149 
(4.51) 

.0002 
(3.4) 

.0001 
(1.54) 

.153 
(1.01) 

.0092 
(0.04) 

-.136 
(1.35) 

IEDW .0122 
(2.47) 

-.217 
(0.61) 

-.474 
(0.81) 

-.0057 
(0.03) 

MATH .0065 
(0.65) 

-.328 
(0.69) 

-.441 
(0.80) 

-.158 
(1.02) 

KATY -. 117 
(0.26) 

-3.54 
(2.05) 

-6.59 
(2.78) 

-2.58 
(2.46) 

VACTRY 
-4.52 
(1.09) 

-8.52 
(1.31) 

-3.32 
(1.80) 

ICALS 
-.211 
(0.64) 

-.248 
(0.65) 

-.102 
(0.97) 

IL 
-.0382 
(0.79) 

-.284 
(2.98) 

-.0694 
(1.39) 

?LAIT -.278 -.353 -.277 

(2.21) (2.66) (1.95) 

-12.49 -18.11 -4.74 
(1.61) (1.65) (1.52) 

CAST 

)QSLZM 

-.0015 
(0.25) 

-.0004 
(0.07) 

-.0057 
(0.83) 

-.296 
(1.92) 

.0411 
(2.32) 

-.038 
(2.82) 

-. 0092 
(0.33) 

-.281 
(1.79) 

-.0229 
(1.38) 

Constant 1.64 
(7.37) 

1.16 
(5.13) 

0.92 
(3.55) 

-37.30 
(2.50) 

-49.74 
(2.51) 

-12.59 
(2.01) 

.1.1.. .302 .302 .377 8.60 12.43 4.04 

a.T'qltotic tvaluses in parentheses 

Number of districts - 159 
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Table 9-3SLO) Coefficlent Istiuste, Indian Districts, 1960-61 

Independent 
Variable WAOIGS 

Pa.audefat 
UA10 W3ACIC 

VarLabIa 
LAW LADY LASC 

LAE -. 001.3 
(0.10) 

--.0280 
(0.22) 

-. 0426 
(0.31.) 

LAD -.0257 
(2.23) 

-.0282 
(2.47, 

-.0290 
(2.29) 

LABC -.0332 
(0.04) 

-.0474 
(1.36) 

-.0430 
(1.15) 

WAMM 3.77 
(0.71) 

U&CU 12.67 
(1.28) 

VACEC 
6.58 

(1.08) 

AVLAMD .0164 
(4.21) 

.0129 
(3.33) 

.0053 
(1.28) 

-.015 
(1.02) 

-.242 
(1.51) 

-.0313 
(0.65) 

N01 ID 

DIST 

.0047 
(1.43) 

-. 0057 
(1.17) 

.0041 
(0.82) 

-. 0019 
(0.37) 

.0006 
(0.11) 

-. 0033 
(0.64) 

.376 
(5.01) 

.393 
(5.26) 

.393 
(3.75) 

.552 
(5.18) 

.0792 
(2.35) 

.161 
(4.02) 

in .0035 
(3.19) 

.0021 
(1.19) 

.0005 
(0.28) 

RAI .0003 .0002 .0001. 

PRIM 

PIRD 

HATK 

(4.07) 

.0160 
(4.30) 

.0085 
(0.76) 

(2.98) 

.0129 
(2.13) 

(1.37) 

.160 
(1.14) 

-. 115 
(0.35) 

-. 275 
(0.80) 

.0088 
(0.05) 

.281 
(0.57) 

-. 392 
(0.80) 

-. 119 
(1.50) 

-.019 
(0.14) 

-. 161 
(1.17) 

KATY -. 114 
(0.27) 

-3.25 
(2.04) 

-6.37 
(2.97) 

-2.41 
(2.92) 

lACTIT 
-4.167 
(1.04) 

-7.29 
(1.31) 

-3.26 
(2.14) 

SCAU -.174 
(0.76) 

-.173 
(0.53) 

-.099 
(1.16) 

1 -.034 
(0.74) 

-.257 
(3.19) 

-.0568 
(1.39) 

LA -. 288 
(2.36) 

-. 360 
(2.97) 

-. 298 
(2.42) 

um -14.87 -19.27 -5.04 
(2.22) (1.97) (1.66) 

CASTS 

MILD 

-. 0006 
(0.10) 

-. 0002 
(0.04) 

.0051 
(0.80) 

-. 257 
(1.84) 

.0397 
(2.37) 

-. 737 
(3.07) 

-. 0016 
(0.03) 

-. 24 
(2.04) 

-.0160 
(1.37) 

Content 1.61 
(6.91) 

1.13 
(4.91) 

0.86 
(3.51) 

-34.12 
(2.58) 

-43.84 
(2.49) 

-11.47 
(1.82) 

v• • . .316 .302 .369 8.52 11.74 3.72 

Arptotic t-valus in pareuthueses 

Number of districts - 159 
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shifts in the supply of laborers for hire such that increases 
in the
 

number of people participating in the agricultural labor 
market, from
 

any age-sex group, reduces all agricultural wage rates. The negative
 

supply effects of males and children on their respective wage 
rates are not
 

The strongest supply impact on wages
statistically significant, however. 


appears to come from shifts in female participation -- a ten percent increase
 

in the number of women working an hired laborers reduces 
their own wage
 

rate and those of males and children by four, six, and eight 
percent
 

Contrary to Boserup's observation, however, we cannot
respectively. 


reject the null hypothesis that an increase in female labor 
supply has
 

-- differences in female
equal negative effects on male and female wages 


market participation are therefore not a proximate cause of the
 

variation in male-female wage dlfferentials across Indian districts,
 

although they do significantly affect wage levels.
 

The supply equation structural estimates auggest that the relation

ship between the quantity of laborers in each sex-age group supplying 
labor
 

to the agricultural labor market and the level of wage rates is 
positive,
 

although none of the wage coefficients are statistically significant 
by
 

The coefficients of the land distribution variables
conventional standards. 


suggest that the expected reduction in female market participation 
in response
 

to decreases in landholding inequality would be significantly greater 
than for
 

the other two sex-age groups, ilithough reductions in the proportion 
of land

less households would appear to decreise malu and female participation 
equally.
 

The ma:ket participation of children appears least sensitive of the three
 

groups to alterations in the distribution of landholdings.
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All of the coefficients of the X
Z variables also display the
 

achieve statistical significance
correct signs, although all but two do not 


Of the schooling variable
 at the 10 percent level (one-tailed test). 


coefficients, 10 of the 12 are of the "right" sin 
but the only statistically
 

Indeed, the schooling

significant coefficienta are displayed by MATF. 


attainment of women above the primary level appecrs to be more strongly
 

related to their market p&rticipation in agriculture 
than does being in a
 

Males, however, appear to participate more in market
 Moslem household. 


CASTE appears to
 
employment where Moslem households are more prevalent. 


inhibit the supply of laborers to the agricultural labor market, parti

cularly women.
 

Land size and land-augmentitg variables have the expected 
posi

increases in rainfall ond
 tive effects on the demand for hired labor; 


irrigation, however, would appear to raise the demand for male labor
 

The most interesting

significantly more than for female or hired wage labor. 


in the demand equations, however, is the negative 
signs displayed by


result 


the DIST coefficients, which indicate that where landholding 
inequality is
 

labor (wages offered) is lower for all three
 greater, the demand for 'ired 


groups. The distribution variable coefficients thus suggest Lhat 
the
 

negative relationshipc between landholding Inequality 
and wage rates obtained
 

in the reduced form may not be the fortuitous net result 
of favorable scale
 

(dig-) economics, dualism and/or income-leisure differentials 
but rather
 

may reflect the restriction of wages and employment by large 
landowners,
 

This result in supported by the
 
consistent with the mono sony model. 


nezative and statistically significant PLANTN coefficients 
in the demand
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equations.
 

An equalization of the distribution of landholdings would thus appear
 

to have a strong negative impact on the supply of agricultural 
market labor
 

but negligible effects on hired labor demand, with the net 
result that
 

landholding inequall'.y and rural wage rates are negatively and significantly
 

To obtain a 	rough estimate of the quantitative impact of a 
land
 

hasociated. 


reform program on the level of agricultural wage rates and wage 
differentials
 

we compute the derived reduced-form coefficient8 from the FIML structural
 

parameters, reported in Table 10, which should give quantitative 
estimates
 

of the relationohips between DIST, wages and wage labor employment 
which are
 

abymptotically more efficient than the unrestricted reduced-form 
parameters.
 

Using the actual dintribution of landholdingc in India (1961-62), reported in
 

Table 4, we consider ao one example a policy of placing a limit 
of 51 acres
 

that no 
on all farms and then redi.,tributing the "excess" holdings so 


land. It

landowning farm household would own lens than 1.5 acres of arable 


shown that this would reduce the Kuneto ratio , computed in
 
can be easily be 

column 5 of Table 4 for the displayed landholding diitribution,from 
97.7 to
 

25 
 The FIML reduced-form
77.1, a decline of approximate).; 21 percnt.


coefficients indicates that ouch a land reform policy, in the 
absence of other
 

changes, would raise male wage rates by 16.5 percent, female wage 
rates by
 

26
 

17.0 percent and child wages by 
14.1 percent.


VI. 	 Concluding Remarks
 

In this paper %te have investigated the wage effects of redistribution
 

of landholdings by formulating competitive and monopsonistic rural 
labor market
 

models with particular attention to labor heterogeneity and the determinants
 

Although the models were constructed to be
of off-farm labor supply. 
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Table 10 - Derived (FIML) Reduced Farm Coefficient Estimates 

Independent 
Variable 

WAGEM WAGEF WAGEC LABM LABF LABC 

AVLAND .0189 .0136 .0057 -.0445 -.0703 -.0052 

NOLAND -.0005 -.0005 -.0012 .3659 .3811 .0872 

DIST -.0130 -.0098 -.0062 .2414 .4201 .1191 

IRR .0051 .0020 .0003 .0351 .0385 .0022 

RAIN(X10 " ) .0196 .0149 .0057 .1337 .2828 .0496 

URB .1975 .2419 .0502 11.147 13.524 4.307 

FACTRY .0595 .1545 .0792 -4.116 -5.606 -2.629 

SCALE .0010 .0034 -.0002 -.2041 -.1827 -.1035 

FUEL .0043 .0060 .0058 -.0091 -.1708 -.0187 

MOSLEM -.0004 .0012 .0018 .0383 .0136 -.0075 

CASTE .0090 .0151 .0171 -.2340 -.5516 -.1326 

PLANT! -.2143 .2115 -.1642 -1.462 -4.004 -1.426 

PRIMM .0110 .0061 .0095 .2288 .1255 -.0530 

PRIMF .0050 .0134 -.0017 -.1826 -.2205 -.0087 

MATH .0098 .0070 .0024 -.2605 -.3083 -.1373 

MATF .1011 .0430 .1094 -2.846 -5.780 -1.633 

Constant 2.01 1.38 0.75 -23.61 -23.64 -6.12 
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consistent with the important features of the agricultural labor market in
 

India, they are sufficiently general and can be easily altered to suit
 

structural conditions in the rural labor markets of other developing
 

countries. The wage impact of a partial land reform was found to be theoretically
 

indeterminate, due mainly to the assumption, consistent with household-level
 

Indian data, that land-owning labor exporting and importing households
 

employ family labor so that market labor supply shifts are affected by
 

opposing wealth-leisure effects. However, the empirical results suggest
 

that a redistribution of land from large to small farm households in India
 

would raise agricultural wage levels significantly and thus benefit landless
 

households, although sox-differentials in rural wages would appear to widen.
 

The econometric results also tend to support the hypothesis that
 

the Indian rural labor market is competitive, suggesting that inter-district
 

wage differences can be attributed to geographical differences in the
 

relative positions of market labor supply and demand curves. The results
 

also suggest, however, the existence of monopoonictic wage and employment
 

attenuation in areas characterined by a high degree of land-holding inequality.
 

The question rcLins, however, why disparities in agricultural wages across
 

districts perniot in Indla despite thc apparent mobility of members of small

farm households bei,.,n teir own Jand nnd that of other land-owners: The
 

high proporticti of the wagli labor force accointed for by members of land

owning householdo,how !or, nuggests that with land (capital) market imper

fections geographical robility of hired laborers as a whole would be
 

relatively low. Thus although the empirical results do not explicitly take
 

into account migration, the quantitative estimates of the wage-land distri

bution relationships probably do not mrely represent short-run effects.
 

Moreover,'the analysis would suggest that the transfer of land to landless
 

laborers, while increasing wage levels, would reduce the geographical mobility
 

of agricultural labor and thus increase the spatial dispersion of rural wages.
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APPEN'DIX 

Sources of Data:
 

Agricultural Wages in India, 1960-61, Directorate of Economics and Statistics, 

Delhi, 1964- WAGEM, WAGEF, WAGEC. 

Census of India, 1961, Office of the Registrar General, New Delhi, 
1965 

LABM, LABF, LABC, RAIN, PRLHM, PRIMF, MATH, HATF, MOSLEMPart lIB -


Part IIC - AVLAND, NOLAND, DIST, URB
 

Part IVB - FACTRY, FUEL, SCALE
 

Indian Aricultural Statistics, 1961-62 and 1962-63, Volume 
II, Directorate
 

of Economics and Statistics, New Delhi, 1970 - IRR, PLANTN
 



41.
 

References
 

K. J. Arrow, H. Block, and L. Hurwicz, "The Stability of the Competitive
 

Equilibrium II," Econometrica, September 1959, 27, 82-109.
 

P. K. Bardhan, "Size, Productivity and Returns to Scale: An Analysis of
 

Farm Level Data in Indian Agriculture," Journal of Political Economy,
 

November/December 1973, 1370- 1386.
 

P. K. Bardhan and T. N. Srinivasan, "Cropsharing Tenancy in Agriculture:
 

A Theoretical ard Empirical Analysis," American Economic Review, March 

1971, 61, 48-6". 

Y. Barzel and R. J. McDonald, "Assets, Subsistence and the Supply Curve of 

Labor," American Economic Review, September 1973, 63, 621-637. 

C. Bell and P. Zusman, "A Bargaining Theoretic Approach to Cropsharing
 

Contracts," American Economic Review, September 1976, 66, 578-588.
 

a. A. Berry, "Land Reform and the Agricultura1 lncome Distribution,"
 

Pakistan Development Review, II, Spring 1971, 30-44.
 

M. Gersovitz, "Land Reform: Some Theoretical Considerations," Journal of
 

Development Studies, forthcoming.
 



42.
 

B. Hansen, "Employment and Wages in 
Rural Egypt," American Economic Review,
 

June 1969, 59.
 

W. A. Lewis, "Economic Devqopmqg$ with 
UnliAiited Supplies of Labor,"
 

Manchester School of Economic Studies, May 1954, 22, 139-191.
 

R. Mabro, "Fmployment and Wages in Dual 
Agriculture," Oxford Economic Papers,
 

November 1971, 401-417.
 

D. Mazumdar, "The Theory of Share-Cropping 
with Labour Market Dualism,"
 

Economica, August 1975, 261-271.
 

Comment," AMerican 
D. Newbery, "Cropsharing Tenancy in 

Agriculture: 


Economic Review, December 1974, 64, 1060-1066.
 

M. A. Rahnman, "Farm Size,,Efficilency 
and the Socioeconomic, of Land Dis-

Tribution," The Bangladesh Development 
Studien, July 1975, 3, 301-318. 

Fei, "A Theory of Economic Development," 
kmerican Economic
 

G. Ranis and J. 


533-565.
Review, September 1961, 51, 


G. B. Rodgeri "Nutritionally Baoed Wage Determination 
in the Low-Income
 

1974, 61-81.conomic Papers,Labour Market," Oxford 

H. R. Rosenzweig and R. Eventon, "Fertility, 
Schooling and the Economic
 

India: An Econometric Analysis,"
of Children in RuralContrilution 


forthcoming.
Econometricn, 



43.
 

T. Rothenberg and C. Leenders, "Efficient Estimation of Simultaneous Equations
 

Systems," Econometrica, January-April 1964, 32, 57-76.
 

J. 	 Sargan, "Three-Stage Least Squares and Full-Information Haximum -


Likelihood Estimates," EConometrica, January-April 1964, 32, 77-81.
 

M.T.R. Sarma, "The NCAER Rural Income Survey." Margin, Fall 1976. 

A. 	K. Sen, "Peasants and Dualism With or Without Surplus Labor," Journal of
 

Political Ecorsomy, Octobar 1966, 74, 425-450.
 

S. Wellinz, "Resource Allocation in Traditional Agriculture: A Study of
 

Andhra Pradesh," Journal of Political Economy, July-Aiguat 1970,
 

78, 655-684.
 

, Nt
 



44.
 

FOOTNOTES
 

1. 	Notable exception* are Berry, Gersovitz, and Rahman. All of these authors, 

however, employ geometric analyss, with differing assumptions leading to 

wholly different "predictions" regarding wage effects. None consider the 

heterogentity of agricultural labor, pay attention to questions of stability, 

or attempt to apply their models to data. 

2. 	 Information on the differential impact af alternative agricultucal policies, 

in not onlyincluding land reform, on sex or age specific wage rates 


important in nettling IncOL,. ,', ,tribution and equity itoiuet; but, as suggested 

in Rosenzweig and Evennon, may have significant Implications for populatio)n 

growth and achofiling an well. 

3. 	 In addition to these antiumptlona, Ierry, who ( -phanuizea the possibility of 

a wage decrease following a lanfd redistribution, abntracts iron labor-leisure 

choices in all hounch.,ida. Gernovitz, in h tI non-dual tic example asnumes 

production Ino h i . 1:ed by conutant returnn-to-ficale and ulen out 

I 1 	 r nupply curvive. Rah:zan arnnuimen cont ntut-returnsnegatively-n1optid 

to-scal, productlon i.'d neleictti a1l, oi-l.l:ur i cholce. 

children4. 	 From a tibulariIon of' n-om hly wage raten for ,alt- , fczaletj and 

by tafik from A&rlcu ltural Wagert In Indi 9 ,1 Drectorate of Economics 

and ;tatLfttcn, Di)lhti, 1964, we find tHint over 95 p ,r:ent. of total months 

show .A1e wigen ().-i" plouiYhern while lein thiati 10 percent report wage for 

reported for overworlill or -!i -vdri. Child iand adult :& Wil. I ft l fire 

90 perce:ot of tot.ll 1:i:ihI ti category herding, wille 1IiJ than half 

show femnle uai;eo. i~inkro nuch ani weeding, runwing and reaping, however, 

wu=n, and clhldren ejunlly, although at differentappear to employ men, 

wage levels.
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The wage levels for each group were computed for all districts 
in the 13
 

5. 


states listed in Table 5 which reported wage rates for that group for
 

The 159
 
field labor or animal herding at least one month of the 

year. 


districts are those which reported wages for all three 
sex-age groups.
 

nee Sarma.
6. 	For a more detailed discussion of this data set, 


The average numbers of potential earners in households cultivating 
less
 

7. 


than 1.5 hectares is 2.4, increasing significantly with average 
land
 

Farms with 30 hectares or mrre reported an average of 5.6 household
size. 


members of working age.
 

These costs are assumed to embody search and dir-ct transportation 
corit 
 and
 

8. 


reflect the value of the disutility of off-farm work and the difficulties
 

individuals are
of distributing family income among members when some 


employed away from home. Considerable complexity is introduced into the
 

analysis if these coets vary with the extent of market work.
 

We also aasumz that the land market is imperfect, such that Lhe distribution

9. 


of land is fixed, ignore other agricultural inputs, and abstract from un

certainty, seasonality, and land tenure considerations.
 

20. 	 The second inequality embodies the condition that wage laborers 
of each
 

type are gross sabstitutes, which guoranteca dynamic local ntability for
 

See Arrow, Block and Hurvicz.
all speedsof adjuntuent. 


of incomes (and nutrition) for agricultural laborers,
11. 	 With alternative sources 


farm owners are able to lower ngriculturnl wages withou reducing work
 

efficiency.
 

It may be argued that comparative ntaticr based on differential equilons
12. 


land reis an inappropriate tool of nnalysin for examinlng lnrge-nwnJe 

However, moat actual or contemplated land redintributionndistributions. 


It is also likely that any radical land
 are 	likely to be only marginal. 




reform programs which were to be enacted would be accompanied by
 

structural changes as well, thereby violating ceteris paribus assumptions.
 

13. 	 The degree of compensatio? can be easily introduced into the analysis as
 

a parameter. Au long as compensation is not complete, so that both the
 

recipients and the donors of land experience opposite changes in real
 

wealth (apart from indirect wage effects), income-leisure effects will
 

be relevatnt.
 

Bardhan, fitting a number of alternative functional forms to Indian production
14. 


data, could not reject the Cobb-Douglau function.
 

Welliez, using aggregate pooled time-series data
15. 	 The evidence in mixed. 


from 	Andhra Pradenh, concluded that agricultural production was characterized 

Bardhan, however, found evidence of decreasingby increasing returns to scale. 


returns to scale in paddy agriculture and constant returns to scale in wheat

growing areas based on individual farm data from seven Indian districts.
 

We also abstract trom the possibility that the monopsoniot 
may "discriminate,"


16. 

paying differcnt wages to laborers in different oex/age groups based on 

their market labor supply elasticities. In that cane the group with the 

most 	inelastic smirket supply curve would receive the lowest wage.
 

competitive dualistic cane, the 	 consumption and17. 	 However, unlike in the 

production "sectorn"ir the monopooniot hounehold are not independent. Thus
 

changes in the demand for leisure by membern of the monopoonist household, 

due to changes in non-earnings income, for instance, will alter total labor 

usage on the monopuonlt'o land.
 

19. 	 These are the rjore dtricto from which the wage distributions of Table 2 

were vrnkvn, thi (riLterion being that wage rates be reported for at least 

onn month of the year for all three groups. The districts selected are 

thus not necer-irily representative of India an a whole although they cover 

a wide geographic area. 



47.
 

19. 	 This measure was chosen for computational ease and because 
of its well

known property of being sensitive to changes occurring at the 
tails of
 

the distribution, where a land reform program is likely to operate.
 

Experimentation with alternative distributional parameters, such 
as the
 

log-variance and the Gini coefficient, on a subset of districts 
produced
 

insignificant changes in results.
 

20. 	 Alternatively, lower wages in plantation agriculture may 
reflect greater
 

employment security.
 

Inclusion of the complete set of schooling variables in all demand 
equations


21. 


resulted in slightly higher (asymptotic) coefficient standard errors 
for
 

all 	variables.
 

22. 	 See Rothenberg and Leenders.
 

23. 	 There is a po.3ibility that the FIML estimates will converge 
where the
 

at a local rather than a global maximum. Moreover,

likelihood furction is 


the FIML estimates may not be "good" if the likelihood function is
 

characterized by a flat top 	(plateau).
 

24. 	 See Sargan.
 

25. 	A finer divisioA of landholdings would enable the computation 
of the wage
 

effects of a lets radical, but perhaps more realistic, land redistribution
 

program.
 

26. 	Thus relative sex/age wage differentials are diminished but 
arithmetic
 

differentials are increased 	as a result of an equalization of landholdings.
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SUMMARY
 

The purpose of this research was to study life-cycle career wage
 

and employment histories of male workers in Malaysia, a country that has
 

been undergoing rapid economic development. These labor market
 

histories were investigated with an eye towards identifying the main
 

consequences of economic dev,.lopment for the earnings and employment
 

patterns that we observe within labor markets. Particular attention was
 

directed at isolating how the benefits of this growth were distributed
 

between the young and the old, the more and less educated, rural and
 

urban areas of the country, and among Malaysia's three main ethnic
 

groups. An equally important aim was to identify those factors that
 

were the main contributors to Malaysia's success. To that end, we were
 

able to test a number of prominent hypotheses about the underlying
 

determinants of economic development.
 

Given its record of sustained economic growth during the last 30
 

years, !-a~Iysia easily merits inclusion in the expanding list of
 

economic success stories in Southeast Asia. For example, real GNP in
 

Malaysia grew by 6.6 percent per year between 1961 and 1976. This
 

remarkable growth G-!curred alongside some of its expected correlates:
 

high rates of savings, considerable investments in the knowledge and
 

skills of its people, rapid technological advances in its major economic
 

activities, a reliance on markets, and a vigorous private sector that
 

allowed Malaysia to exploit and not dissipate its comparative advantage
 

in world trade.
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The research was based on the male retrospective employment history'
 

component of the Malaysian Family Life Survey, which Rand conducted in
 

three rounds in 1976-1977, in collaboration with the Government
 

Departmefit of Statistics and Survey Research Malaysia and a private
 

survey research firm. For each male respondent, this survey gives a
 

complete retrospective history of schooling, job training, migration,
 

occupation, and income. The result is a unique body of rich information
 

on the labor market experiences of male workers in a country undergoing
 

rapid and sustained economic growth. These data permit the opportunity
 

to test important hypotheses concerning the consequences of economic
 

growth, as well as to isolate some of the determinants of the growth
 

that occurred. In addition to these substantive issues, the data
 

provide a test of the usefulness of recall data covering a reference
 

period of 30 years or more. With some reason, the literature has been
 

skeptical about the value of surveys based heavily cn recall questions.
 

As a prelude to our statistical analysis of wage growth, we first
 

present a brief summary of some salient characteristics of Malaysian
 

labor markets. The dimensions of the labor market that are highlighted
 

include life-cycle and cohort occupation distributions, the extent and
 

character of job and residential mobility, and the amount of work effort
 

or labor supply and incomes. In all these dimensions, the research
 

takes care to distinguish life-cycle changes for a given work cohort and
 

changes that occur across work cohorts. The principal findings of this
 

part of the research include:
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In both farming (for Malays) and in sales (for Chinese), the
" 


family serves as an important training ground for each new
 

generation of workers, with first jobs frequently in family

.owned businesses. Rural Malays typically start careers as
 

agricultural workers on family farms. But employment on the
 

family farm erodes quickly as workers become salaried employees
 

for other agricultural employers, and eventually (much later in
 

their careers) many become owners of their own farms. Similar
 

to the worker-farmer progression for Malays in agriculture,
 

many Chinese transit from entry-level jobs as assistants and
 

helpers in family-owned shops to ownership of their own
 

businesses.
 

o In two of the major occupational groups--agriculture and sales-

life cycle changes for total aggregate employment were
 

relatively small. Twenty years into careers, total farm or
 

sales employment averaged 90 percent of its initial level, but
 

the pronounced life cycle progression from worker to owner
 

discussed above still persists in both fields.
 

o The principal life cycle pattern uncovered in this research is
 

the increased representation of men in production work. Ten
 

years into careers, the fraction of workers in production jobs
 

is 60 percent higher than its initial lcvel.
 

o Contrary to widespread notions about the necessary
 

prerequisites for economic growth, there was very little change
 

over time or across labor market cohorts in the distribution of
 

employment between the agricultural and manufacturing sectors.
 

L\~ 
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Apparently, Malaysia was able to grow without placing great
 

emphasis on the development of a manufacturing sector. Indeed,
 

the favorable contrast of Malaysia with many other less
 

*successful developing countries probably lies in the attention
 

Malaysia gave to agriculture, particularly with continuing
 

improvement in the principal technologies of agricultural
 

production.
 

Multiple job holdings are a common practice, particularly in
o 


rural areas, with the propensity to hold second jobs exhibiting
 

a strong life cycle trend. Compared with ertry levels, the
 

fraction of workers with second jobs trebles by the time a
 

typical Malaysian worker has achieved 30 years of work
 

experience. While second jobs are predominantly in agriculture
 

at the beginning of the work career, a significant fraction of
 

second jobs are in production and service as life cycles move
 

into their later phases.
 

o 	 The patterns of job mobility in the Malaysian labor market are
 

remarkably similar to those found in Western developed
 

economies such as the U.S. Thirty-five years into careers, the
 

typical male Malaysian worker had held four distinct primary
 

jobs. This inter-job mobility, a process in which almost all
 

Malaysian male workers participate, indicates that workers are
 

not tied inexorably to initial employers, contrary to an all

too-frequent assertion about labor markets in less developed
 

countries.
 

o 	 Over their careers, agricultural workers average about one job
 

change less than their nonagricultural counterparts. Fully 60
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percent of all job changes for agricultural workers involve
 

movement from agricultural to nonagricultural employment,
 

lending little support to the notion of coexistence of rigid
 

*dual labor markets.
 

o 	 Job market and residential mobility are concentrated early in
 

the career and decline steadily after the first five years of
 

work. This pattern mirrors that found in the U.S. One
 

interpretation is that as workers accumulate job- or location

specific human capital, and as investment horizons shorten,
 

ties develop between workers and their employers or their
 

locations that make this joint association more profitable than
 

an alternative match. As additional evidence for this
 

interpretation, job mobility takes place within increasingly
 

narrow occupational clusters as we move further along into
 

careers.
 

o 	 In their residential mobility, the Malaysian population can be
 

separated into two groups. Half of all men are locationally
 

inert, never making any long-term move after they have started
 

work. The other half are highly mobile, averaging more than 4
 

migrations r :h by the time they have spent 30 years in the
 

labor market.
 

o 	 Malaysia contradicts a number of stereotypes about the nature
 

of migration in the Third World. First, there is little
 

evidence that economic development significantly increased the
 

volume of migration over time. This conflicts with the notion
 

that development necessarily implies large-scale movement of
 

people or relocation of economic activity. Nor was
 



urbanization a necessary consequence of development. Host
 

Malaysian men who moved went to places quite similar in
 

urbanness to those they left. In fact, for those flows that
 

"did 	involve a change in urban status, the largest flow was from
 

urban to rural areas, and not, as typically assumed, the
 

reverse.
 

o 	 Our results involving the volume and direction of internal
 

migration imply that over life cycle careers, male workers were
 

not becoming more urbanized. Similarly, we did not find any
 

secular trend induced by migration in the urban-rural division
 

of the population. If more recent cohorts of Malaysians live
 

in more urban settings than their predecessors, it is the
 

result of increased urbanization of existing areas rather than
 

the redistribution of people from rural to urban places.
 

o 	 The characterization of rural labor markets in less developed
 

countries as constantly in chronic labor surplus receives
 

little support in the Malaysian context. In terms of average
 

workweeks, traditional and modern sectors work similar long
 

hours. The major difference is that work is more standardized
 

in the production sector, with fewer workers working either
 

very large or small numbers of hours.
 

o 	 The cohort life cycle income profiles derived from the
 

Malaysian Family Life Survey indicates the presence of both
 

sulstantial money wage growth over labor market careers and
 

across calendar time. Real monthly incromne rises with years of
 

market experience, but rates of wage growth diminish as time
 

spent in the labor market lengLhens. Similarly, there is
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evidence of significant cohort effects, with more recent labor
 

market cohorts having wage profiles that lie above those of
 

older work cohorts.
 

The final part of this report consists of a statistical analysis of
 

the determinants of life-cycle and cohort wage growth for male Malaysian
 

workers, based on the Malaysian Family Life Survey. The purpose of this
 

analysis was to quantify the main consequences of economic development
 

for the earnings and employment patterns we observe within Malaysian
 

labor markets. The principal conclusions from this part of ": research 

are: 

o 	 All major subgroups of the Malaysian population benefitted from
 

the rising levels of real income over time. There is an
 

understandable concern that the rewards of development can be
 

concentrated on the few, leaving many of the poor untouched.
 

At least in Malaysia, this feLr was unrealized.
 

o Economic g owth had a ,on-neutral effect on age earnings 

profiles, raising the earnings of CLe young more than it did 

those of older people. In a growing econony, such a; Malaysia, 

undergoing frequent waves of technical change, this tilt 

towards the young may not be surpri, ing. Younger workers, with 

much of their job investments before them, can more ensly
 

-absorb and adapt to the introduction of new technologies and 

different methods of production. In contrast, the ski'lls of
 

older workers become increasingly tied to obsolete
 

technologies.
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o 	 More educated workers also gained more froo economic growth in
 

Halays'a than those with less schooling. Many people have
 

persuasively argued that the more educated have a comparative
 

*advantage in adapting to change in dynamic environments. In a 

variety of country settings, researchers have estLiblilhled a 

link between schooling and the ability to deil with 

disequilibria and change. Our evidciice from Maliy';ia adds 

support to that finding. 

o 	 As the Mallaysian econony develo ped, lncomies-; in iii ban areas rose 

more rapidly tl,.nu incomes in rural places . This , one 

consequence of deve lopment, in Hiilayslei wi., titt, ewl.rgence of 

significanti urban-rural incomw ift-:r(-ncw', amrnong Its 

population. However, this i!, not to !.ay tliat rural areas 

failed to partici pate in economic growth; av, rage incomes in 

rural area, merely rose 1e%. rapidly than they did in urban 

areas. 

o 	 Ethnic Halays have been at least beeu coequal participants in 

the economic re sxurgence of Malays i a. Their money Incomes 

apparently grvw ait .lightly f aster rate over ti me than did 

incomes of Chin... 

o 	 Still, very larg;e litfe cy( !c carver differe(.ces prevail between 

Malays and Cli ,we., differen(.es thlt ne :.trongly Iit favor of 

the Chinese. Chine!.s incorre, incr,,tre twicev at, raid y over 

their cttreers t!. do income of Hlay!.. It tverrz.s of ironey 

income, Chinese earn -.ub-.tnntially mtore thni niaIay,, and this 

dispar ty expand! greatly a!. workers age. The magnitude of 

http:differen(.es
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, these life cycle changes in favor of Chinese is five times 

larger than the 'rate at which we estimate Malays are catching 

up 	 in money Incom over time. 

0 	 The proportionate effect of schooling on income in; highly 

nonl inear. Income rate. of return to sichooling arre twice as 

large at tih(e 4econdnry level as. they are at the primary level, 

and nre larger still for those few mitn who attended university. 

ioroever, income bevef its. from necuidtlry and univar:,ity 

att endince inco: reased over time, whilile t h, bentefit, Irefrom primary 

schoolinug dec1linvd. One-third of those itr, l. fitn from 

primary ncholing are a r.ult of t hr acihie-e::ent of lit-i x cy, 

M Rising ol I r l)%ply and th i' zv:nd fr'pieincy oflevel'. lof x 

multiple jobs jncreaise int(,m gioW th Uv'A I 41, ". Howevcr, 

the contril tiont lof 1 or suppy, to tnt 1x wage,lA. rowt Wi. 

mode Yt, in.u. n out1nit % I),.1 of t iii m,onmthliy income.xpl only 

growath. S.im~ilai ly, c:hnng %,in ne.ither he.alth .,Iatn',, tride 

i:rl-"ura ir IAiofunion mcnWl1P iji. ":11i~101h 	 mirt cla4 in much 

cy' waI w ovr a','rri% Wthe 	 life ,Pro.;, grtath v !ia layr . 

0 	 Participa.tion41 inO f :;mli lobtz;winii: l4' , . i*i% nit important 

uh~l rlying i,.a',<o i) wane; gr,i'h iv,. l. to 1,tp., wi rket 

App',:x. Imi ,! 	 tin
exp.rie .v., ,.:Wt l I PNI4 the te. : h 

Ha 	 nyr. ian *.J1mp4l4 iehdul , !,, .is l ' nI in fot t] t niiiring 

1 41 m twice 	 overprugrnm'.. 1"o: urho did, g rew a% rapidly 

career, than it did lot oo,-i ttr.lnnt% i l formal trai ning. 

The )ril l-I (1 ,f tratiingi 1% on the nte nt whichu4. ,.!f 

narfiig% lIlt.! 1.Pn' . (ni4 (*%.i,'".,vrr riu ii,,iiv,!t (W n i e , , ll ifferencus 

Ini Icome-. nt the .Inr! O)f LnterZr letwee th.O% whiti aroC 

trained and t . vtwho 12e 1n4t. 4,\
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o The life-cycle transition from family farms or shops to 

salaried employment is also an important reason for the 

observed career growth in earnings. Those-men with salaried 

jobs reported money income more than twice as large as money 

incomes received in family businesses. Thus, as individuals 

transit from the family farm or shop to salaried work, their 

money incomes will rise. 

o The most important correlate of time-related growth in 

Malaysian incomes is education. Conditioning on schooling 

reduces our estimate of per capita income growth over time from 

2.4 percent to 0.9 percent per year. We found that investments 

in people, both through schools and through foinial training, 

have had large income payoff,; for the pIople involved. These 

In-, .- tments also appear to be an important reason for 

Malaysia's succeS'. 

o We estimate that an improvement in Malaysian terms of trade 

increased income!, of Malays ian mein. Since the terms of trade 

of Malaysia deterioraicd during the post World inar 11 period, 

changing world lprice :,tructur,. actiliilly !,erved to reduce 

average incom?, over t in e. 

o The concentration of aIi] i" ',xport g.o+A:. in i few 

commodities, aid the sal, of xpoit. , to a few nat ions 

apparently did not inhibit HaL .,i', growth. (rowth in income 

per capita Ilong ),zvcv,(1fd auny (liver.,ification ol export mix and 

no -Agniflicnt diver.,ification In consumer, of Malaysia's 

export. has occurred. 
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o 	 The most promising remaining explanation for Malaysian growth
 

is the emphasis the country has placed on research and
 

development in its principal productive activities.
 

"Significant productivity growth has occurred both in rubber and
 

in rice. In rubber, a continual series of new varieties have
 

been introduced that have raised output by astonishing amounts.
 

Similarly, new varieties of rice and double-cropping have
 

almost doubled productivity since World War II.
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This paper examines how economic development has affecttd the life

cycle wage and employment histories of various cohorts of Malaysian male
 

One aim of this research is to isolate the principal
workers. 


its overall
beneficiaries of economic growth, as well as to assess 


success or failure in reducing income inequality. A second goal is to
 

identify the main determinants of the growth that took place, at least
 

Because it has experienced rapid
in a Dennison-styled accounting sense. 


economic growth for at last three decades, Malaysia offers an excellent
 

empirical laboratory for a study of economic development. In addition,
 

a recently collected retrospective survey for that country permits us to
 

monitor the development process at the individual level in a detail that
 

has not been possible to date.
 

This paper contains four sections. Section I briefly sketches the
 

structure of the Malaysian economy and highlights the main changes that
 

Section II describes the Malaysian
have occurred since World War Il. 


Family Life Survey (MFLS), the data file on which this research is
 

based. To my knowledge, these data are unique in providing the first
 

detailed portrait of career and cohort evolutions of wages and
 

employment for a less developed country that is undergoing substantial
 

Because there is so little hard evidence on labor
economic growth. 


markets in less developed countries, Sec. III presents a descriptive
 

summary of the principal characteristics of the Malaysian labor market.
 

Finally, I conclude with a statistical analysis of individual wages,
 

with an emphasis on trying to sort out determinants of life-cycle and
 

across-cohort wage growth.
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I. THE MALAYSIAN ECONOMY
 

This section briefly reviews the post-World War II Malaysian
 

economy. *The review has a dual purpose: to give at least a rudin,entary
 

sense of place to those unfamiliar with Malaysia and to identify the
 

motive factors for the analysis described.
 

Among less developed countries, Malaysia easily merits inclusion in
 

the list of economic success stories. Real GNP and per capita income
 

grew by 6.6 and 4 percent per year between 1961 and 1976. This
 

remarkable growth occurred alongside high rates of savings; considerable
 

investments in the knowledge and skills of its people (through education
 

and job training) and its productive activities (the introduction and
 

adoption of high-yielding varieties of rubber and palm oil, and the
 

double-cropping of rice, facilitated by irrigation projects); a vigorous
 

private sector that adapted rapidly to changing relative world prices;
 

and an economic policy to exploit, not dissipate, its comparative
 

advantage in world trade.
 

In spite of its impressive record, however, the Malaysian people
 

remain quite poor by Western standards. In 1976, the final year of the
 

survey to be analyzed here, average per capita income was $860 U.S.
 

Standards of living are reported to be particularly bleak in the
 

traditional agricultural sector, where smallholders of rubber and rice
 

eke out a meager existence.
 

The Malaysian economy is predominately agricultural, heavily
 

dependent upon external trade, and keyed to a few primary commodities.
 

To illustrate, agriculture accounts for 30 percent of GNP and the value
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of exports is half of GNP. The critical commodities are natural rubber,
 

tin, rice, tropical hardwoods and, more recently, palm oil and crude
 

petroleum. The broad characteristics of the economy are documented in
 

Tables 1 and 2. Table 1 lists the distribution of employment in 1970 by
 

major economic sectors. Table 2 lists the percentage contributions of
 

the important traded goods to total export value, and the acreage
 

planted in the four largest agricultural products. These two tables
 

illustrate the continuing dominance of agriculture, especially rubber
 

and rice, which employed more than 1/2 of the 1970 work force; the
 

gradual shift in the last two decades from essentially a two-goods
 

Table 1
 

EMPLOYMENT BY INDUSTRY IN PENINSULAR MALAYSIA, 1970
 

Thousands % of
 
Sector of Workers Labor Force
 

Rubber 724 25.9
 
Palm oil 44 1.6
 
Rice 296 10.6
 
Forestry & fishing 113 4.0
 
Other agricultural 229 8.2
 

Total, agriculture 1406 50.3
 

Mining 85 3.0
 
Manufacturing 265 9.5
 
Trade, transportation, and
 
private services 595 21.3
 

Utilities and construction 94 3.4
 

Government and related 349 12.5
 

99.9
Total, all sectors 2794 


SOURCE: K. Young, W. Brussink, and P. Hasan, Malaysia:
 
Growth and Equity in a Multiracial Society, Johns
 
Hopkins Press, Baltimore, 1980.
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export sector--rubber and tin--toward a more balanced portfolio;
 

end the emergence of petroleum and palm oil as important sectors in the
 

economy.
 

To understand economic development in Malaysia requires knowledge
 

of trends in prices, pdjuction, and technology for the principal goods.
 

Table 3 lists levels of production and prices of the major commodities
 

Table 2
 

PERCENTAGE CONTRIBUTION TO TOTAL EXPORT VALUE BY
 

MAJOR COMMODITIES, AND PRINCIPAL CROP ACREAGES
 

A. Contribution to Export Value
 

Year
 

Commodity 	 1961 1970 1976
 

Rubber 48% 33% 23%
 

Tin 16 20 11
 

Petroleum 3 4 13
 

Timber 6 16 17
 

Palm oil 2 5 9
 

Manufactured goods 5 7 15
 

Other 20 15 12
 

B. 	Acreage Planted in 4 Principal Crops
 
(thousands of acres)
 

Crop 	 1960 1970 1975
 

Rubber 3889 4331 4188
 
Rice* 929 992 944
 
Palm Oil 135 691 1436
 
Coconuts 520 528 567
 

*Acreage figures do not
 

reflect double-cropping of
 
rice.
 



- 5 

between 1949 and 1978. Rubber is consistently the most important crop
 

and virtually all of it is exported.[1] Malaysia produces almost half
 

of the total world production of natural rubber.[2] Rubber is produced
 

on both large estates and smallholdings, with smallholdings accounting
 

for 60 percent of total output.[3] Estate labor is organized around
 

direct wage payment while smallholders use family labor, sharecropping,
 

and wage payments in proportions more or less inversely related to the
 

size of plots. Between 1949 and 1972, rubber prices (adjusted for
 

inflation) fell by more than half, largely as a result of increased
 

competition from synthetics. As indicated in Table 3, this trend
 

reversed after 1972 and rubber prices have risen.[4] In spite of
 

declining prices, rubber output expanded by 3.1 percent per year after
 

1952, with output growth particularly rapid during the 1960s. The
 

principal cushion against falling prices has been the increased use of
 

high-yielding varieties and other technological improvements.[5] In
 

[1] In 1978, rubber accounted for 10 percent of GNP (one-third of
 

the agricultural contribution) and employed 15 percent of the work
 
force.
 

[2] Rubber, from a Brazilian seed, was first introduced into
 
Malaysia in 1877. The commercialization of Malaysian rubber is largely
 
a 20th-century phenomenon.
 

131 In 1977, estates planted 640,000 hectares and smallholdings 
1,360,000 hectares. In the last two decades, smallholders have risen in
 
importance relative to estates.
 

[41 In addition, rubber prices exhibit considerable year-to-year
 
variation.
 

[5) In addition to high-yielding vari ties, two important changes
 
have been the substitution of polybags in plr,.e of cups (which increases
 
the intervals of collection from 2 days to 4 or 5 days) and the use of
 

stimulants such as ethrel. Tapping of trees usually begins 6 or 7 years
 
after planting and the productive life of trees is around 35 years.
 
Thus, there is n substantial lag before the benefits of introducing new
 

varieties begin to accrue.
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1920, average yield was about 325 pounds per acre, but by 1970, clones
 

producing in excess of 2,000 pounds per year were common. Between 1968
 

and 1972 aloi , output per worker rose by 5 percent per year. Large
 

estates adopted new varieties more rapidly, but substantial new
 

plantings in high-yield varieties were common even among smallholders by
 

1976.
 

During the last decade, estates have increasingly shifted from
 

rubber to palm oil, which is used principally in the manufacture of
 

margarine, shortening, and soaps. Palm oil production rose by 600
 

percent after 1968, largely in response to a substantial rise in its
 

relative price.[6] (Palm oil prices rose relative to rubber prices by
 

50 percent since 1968.) Malaysia now produces over 46% percent of the
 

total world supply of palm oil, with the major competition coming from
 

other oils and fats (e.g., soybeans).
 

Rice is the principal domestic field crop.[7J Output has risen
 

substantially over time, most significantly during the 1960s and early
 

1970s. Production stabilized during the 1970s at levels about 200
 

million tons below domestic consumption. Agricultural workers in rice
 

are virtually all smallholders and they constitute the poorest segment
 

in the economy. The principal technological developments in rice are
 

the introduction of new varieties and the increased frequency of double

cropping. Table 4 demonstrates that double-cropping expanded
 

(61 By 1978, 83,000 people were employed in palm oil on 500,000
 
hectares of land.
 

171 Other agricultural crops of lesser importance are coconuts, 
pepper, pineapples, tobacco, and wheat. In addition, Malaysia has 
76,000 fishermen, 2/3 of whom are located on the Western coast. Fishing 

villages were oversampled in the Malaysian data. 
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Table 3
 

PRODUCTION AND REAL PRICES OF MAJOR COMMODITIES
 

Palm a Sawn Sawn Crude b
 

Period Rubber Oil Tin Logs Timber Petroleum- Rice
 

A. Production (in million tons)
 

NA 488
1949-1952 702 50 57.6 NA NA 

1953-1956 649 55 61.2 NA NA NA 517
 

1957-1960 731 74 47.6 NA NA NA 582
 
1961-1964 821 113 59.6 5124 1047 1.08 711
 

1965-1968 995 212 71.1 9101 1449 1.75 827
 

1969-1972 1292 524 74.8 12420 2114 47.2 1120
 

1973-1976 1552 1122 67.1 16273 3110 101.2 1296
 

1977-1978 1795 1794 64.2 17587 3226 202.5 1281
 

B. Real Prices (in $ per ton)
 

c d e
 
1949-1952 251 876 8253 NA NA 6.33 NA
 

1953-1956 207 759 6643 NA NA 6.78 545
 

1957-1960 226 783 6847 NA NA 6.51 444
 

1961-1964 181 733 8795 82 173 5.83 461
 

1965-1968 139 715 10799 91 184 5.60 550
 

1969-1972 118 675 10426 96 206 5.74 431
 

1973-1976 126 845 12031 106 269 14.89 620
 

1977-1978 127 847 16281 108 261 16.43 386
 

a Volume in tin concentrates
 
b Volume in barrels per day
 
c Price in cents per keg
 

d Price in $U.S. per barrel.
 

e Price in real 1979 $U.S. of Thai rice, milled, f.o.b. Bangkok
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significantly in the last fifteen years and accounted for
 

much of the increase in production. Double-cropping was greatly
 

facilitated by irrigation projects (in particular, the large MUDA
 

Irrigatioh project), and the introduction of new varieties.
 

Two-thirds of Malaysia is forested. Timber accounts for 9 percent
 

of GNP, and Malaysia produces 14 percent of the world's tropical
 

hardwoods. As its real price rose, timber production increased in the
 

last two decades, rising from 3 million tons in 1961 to 20 million tons
 

by 1978.[8
 

Tin predated rubber as Malaysia's first modern commercial activity.
 

The industry developed rapidly during the late 19th century and was
 

initially dominated by Chinese immigrants. During the 20th century,
 

Table 4
 

EXTENT OF DOUBLE-CROPPING OF RICE
 

Production
 
Acreage Planted (thousandL) (thousands of log tons)
 

Wet Rice
 

Year Main Season Off Season Dry Rice Main Season Off Season
 

1960 864 21 61 868 23
 
1970 938 326 54 1002 377
 
1975 920 527 24 1008 668
 

C~\I~ 
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European control and ownership became more common, mainly because of
 

larger capital requirements for new methods of mining. Malaysia
 

currently accounts for 40 percent .'fworld production of tin. Unlike
 

the other commodities listed in Table 3, tin appears to have limited
 

potential for expansion. Because of the depletion of known reserves,
 

its economic role is likely to diminish in the future. Tin production
 

was already in a period of decline during the 1970s.
 

In the 197C;, petroleum became an important export commodity.[9]
 

Spurred by the quadrupling of oil prices, production rose from 4000 to
 

210,000 barrels a day. Although Malaysia still produces only a small
 

fraction of world output (1/2 of 1 percent), petroleum will likely grow
 

in importance as long as OPEC price agreements are enforced. Because of
 

its recent emergence and the fact that the most lucrative fields are
 

located in non-Peninsular Malaysia, oil had an insignificant part in the
 

economic development of Malaysia during the historical period considered
 

here. In addition, although natural gas has considerable potential, it
 

has not been exploited yet. Malaysia imports heavy crude from Africa
 

for domestic use.
 

Although still small, manufacturing grew rapidly during the 1970s.
 

After maintaining its 6 percnnt shnre in export value during the 1960s,
 

that share doubled by 1976. Table 5 describes the composition of
 

[8] The two principal types of wood produced in Malaysia are sawn
 
logs and sawn imber. Sawn logs expanded rapidly during the 1960s, but
 
sawn timber expanded after 1965, due in part to the prohibition of
 
exports on certain types of logs. The other two major producers of
 
tropical hardwoods are Indonesia and The Philippines.
 

[9] In 1974, the Malaysian government cancelled the old concession
 
agreements with the American oil companies. A corporation, PETRONAS, was
 
set up to own reserves and issue regulations. After considerable
 
negotiationh, a 20-year agreement was made with Shell and ESSO to share
 
revenue with the government.
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manufacturing output for the years 1959, 196F, and 1973. Manufacturing
 

is predominantly small scale and labor-intensive, and is concentrated in
 

products that rely on low-wage labor. The processing of Malaysia's
 

primary agricultural products--food, wood, and rubber--dominate its
 

industry. The variety of activicies has diversified recently with thi 

growth of textile and electronic plants. Official government policy has 

increasingly encouraged the expansion of manufacture through subsidies, 

tax incentives, and import substitutions.
 

Because some serious economic, social, and political tensions exist
 

among them, this short summary is incomplete without mention of 

Malaysia's three ethnic groups: Malays (53 percent of the total 

population), Chinese (36 percent), and Indians (10 percent). National 

unity has been difficult to achieve and in many way:; lie three live, 

work, arid were schooled apart. Malays are th pr:.rest and are 

predominantly rural, specializing in :;mallholdings. of rubber and rice 

and in fishing. Urban Malays are employ,_,d primarily in the government 

Table 5 

COMPOSITION OF MANUFACTURING SECTOR, BY PERCENT
 

OF TOTAL VALUE OF MANUFACTURING OUTPUT 

Year
 

Product 1959 1968 1973
 

Food, beverages 36.7 29.2 23.8 
Wood products 16.1 11.8 13.1 

Rubber products 7.5 6.4 9.5 
Textiles ---- 3.4 5.9 

Chemicals 7.5 9.9 7.5 
Metal products 4.3 4.9 4.9 

Machinery and trans. equip. 6.7 5.5 4.4 
Electrical machinery ... 2.6 B.1 

Other 21.2 26.3 20.8 
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sector, where they receive preferential treatment, and in low-skill 

manufacturing enterprises. In contrast, the Chinese, descendants of 

earlier immigraints dts tined for the tin mlnes, arte lIrgely urban, 

r and hights:tdominate holt(: zu tratde, i111uihiatve tiet inclOIlmvi . Rural 

Chinese work in tini mll':. and as tigricululiill -ainlhtolders. Indians are 

about evenly di.tribute,d btpwtvvn t ui b itvtuit.riu and nip Rtal Indians, 

in COI.oInlnce with their mi aritory pa.t, nip ump:j theloyed largely on 

rub er nitd ptlim oil t nu't. , whilte urban India n!a. art, fouIdl mainly it) the 

profes: ions ilid tie %.erv'ic' s4rct or. ('oi idrabl e co icern revolves 

+ 
 t 

SUbp.IC i thaft talayi N in part ic1ula hlve lot diareIvd in the ri-ward. of 

around th.' dirate. ,tand!I(Ids, of liVilng of the thrv1 groups andl,a 

eCOniomiC gro'wth. liii' ry gained in(depud govek urnitSitc, (teuloit 1 )(li(, 

policy hi,i, iiicreiwinigly erp olh.i.ed ra rlolg Lh .t aundad of living of 

Nal Iayh, and dir,,sipating the rigid % iL!atirl ot econt:;it function and 

race.
 

http:olh.i.ed
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II. THE MALAYSIAN DATA
 

The Malaysian Family Life Survey (IIFLS) on which this analysis is
 

based is *a 3-round survey that was administered in 1976-1977. The
 

sample consists of 1262 private households, each containing at least one
 

less than 50 years of age a¢ the time of the initial
ever-married woman 


visit. 11] These households were located in 52 geographic areas of 

Peninsular Malaysia.[2] The main data used in this research were 

derived from the male retrospective survey, which was administered to 

all present husbands of the sample of married women. In the first round 

of the survey, each husband was requested to give a complete 

retrospective history of his schooling and training; marital status 

changes; migration; occupation; earnings and bonus payments, and weeks 

and hours of work. This; retrospective history starts at age 15 or first 

marriage (whichever i, earlier) and terminates in 1976. Work and 

earnings information is recorded aL each job change or, if no job change 

occurred, at 3-year intervals.13|
 

[I] Ever-married women were sampled because the primary purpose of 
the Malaysian Survey was to provide data on economic and biomedical 
relationships affecting birthpacing, family size, breastfeeding, and 

contraceptive use. For a description of the survey design and 
instruments see W. P. Butz and J. DaVanzo, The Na aysian Fami ly Life 
Survey: Summar Report, The Rand Co:poration, R-2351-AII), r'arch 1978. 

12) Forty-nine areas, the primary sampling units , were selected by 
area probabi I ty sampling methods , and three were chosen to give 
additional representation to Indian faanilie:, and fanilie., living in 
fishing communities. Details5 about s ample des ign and respondent 
selection are available in R. Jone:s and N. Spoel:;tra, The Malasian 

LI Life Survey: Appendix C, Field Technical Report, The Rand 
Corporation, R-2351/3-AII), Hlarch 1978. No adjustments were made in this 
research for the simall oversampiling of Indian:, and fishing communities. 

[3) Of the original sampi e of 1262 households, 215 records had no 

employment historie, ior rimles;. Of these, 121, were households in which 

the woman was not cu' rently married. Thert is no explicit reason given 
for the other 91 housa,olds, but the best guess is that tile husbands 
were absent at the time of the intervie:::,. Thus, the base sample 
consisted of 1047 households with :.,mn employment history. 

-X? 

http:intervals.13
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Although the Malaysian data constitute a significant advance in the
 

quality and quantity of information on career wage and employment
 

histories in a less developed country, the data have their deficiencies.
 

The most obvious limitation lies in its retrospective design. Men were
 

required to recall and report accurately on wage and employment events
 

that occurred, in some cases, 20 and 30 years before the interview.
 

Less reliable responses for most distant events are certainly to be
 

expected.[4| The second major problem is that the sample consists of
 

currently married survivors of a cohort. Such men will not be
 

completely representative of their original birth cohorts if employment
 

histories vary by marital status or mortality.
 

The design of this sample entails a number of complexities,
 

particularly for statistical analysis. The amount of information
 

available, or the number of observations per person, depends most
 

directly on the age of respondents during the survey year.[5] The older
 

a male is ;n 1976, the more complete his life-cycle history will be.
 

Conversely, the younger a worker is in 1976, the shorter the length of
 

his work history that we can track from time of first job. The most
 

natural way of exploiting the Malaysian data is to view it as a set of
 

life-cycle job histories for individual birth or work cohorts.[6|
 

Formatting the data in the form of a matrix of work histories arranged
 

14) To mitigate the extent of this bias, considerable care was
 

taken in the survey to cross-reference and check errors across different
 
life events (i.e., employment, marriage, education and training, and
 
births of children). The referencing of employment events with these 
other life experiences should reduce inconsistencies and provide more 
accurate timing. In spite of these efforts, misreporting no doubt still 
exists.
 

15] It also depends on other factors, especially the extent of job
 
turnover and mobility.
 

[6] A work cohort is defined as a group of workers who began their 
job careers in a specific year. 
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by cohorts facilitates the detection of major trends over life cycles in
 

experience profiles as well as across-cohort improvement as development
 

proceeds.
 

The nature of the Malaysian data is illustrated in Figure 1.
 

Beginning with the 1940 work cohort and then at 5 year intervals, career
 

earnings profiles for work cohorts are graphed in Figure 1. The solid
 

line segment of these profiles represent the actual earnings experience
 

of the cohort while the dotted line segment plots hypothetical post 1976
 

future paths. The observations within the Malaysian data are contained
 

in the triangular shaped area ABC. For those Malaysian men who entered
 

the labor market in 1940, we can follow them through 36 years of their
 

work careers. However, for those men first who entered the labor market
 

in 1975, we are able to observe only the initial year of their actual
 

work experience.
 

Although the results are less useful, the Malaysian data can be
 

employed to derive cross-sectional snap-shots for each year between 1945
 

and 1976. The 1976 cross-section, illustrated in Figure 1, will be a
 

reasonably accurate portrait of the male work_ force (at least those with
 

wives less than 50 years old) in that year. As we go further back in
 

time, however, we are cutting off an additional segment of the older
 

male work force for that year (see for example the 1960 cross-section
 

depicted in Figure 1). Comparisons across calendar-year cross-sections
 

are not strictly valid because they rest on different samples of the
 

aggregate work force that existed in each year. In addition, we can see
 

from Figure I that due to the substantial economic growth that occurred,
 

the 1976 cross-section does not accurately capture the career path of
 

any labor market cohort.
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Finally, compare the form of the Malaysian data with panel data on
 

individual incomes that has recently become available in the U.S.
 

American panel data typically follows a given group of workers sampled
 

in one year over a specified number of years in the future. Ignoring
 

sample attrition, U.S. panel data on income histories contains equal
 

numbers of observations per person (balanced design). The unbalanced
 

design of the Malaysian data requires some special statistical
 

techniques to address it.
 

In addition to the retrospective employment histories, the Rand
 

Malaysian Survey gathered very detailed information on respondents at
 

the time of the survey. In the initial wave, the subset of the survey
 

used here concentrated on all economic activities pursued during the
 

twelve months prior to the interview. This information was updated in
 

two subsequent rounds four months apact.[7] These contemporaneous data
 

include aspects of family background,[8] char&cteristics of farm,[9]
 

methods of farming,[lO] and type of nonfarm business.
 

[7] Sample attrition was not a severe problem in the Malaysian
 
data. Of the original 1262 households, 98 percent (1239) were
 
interviewed in Round 2, and 96 percent (1212) in Round 3.
 

[8] For example, education and occupation of respondents' parents.
 
[9] For example, acreage in each crop, types of crops, value of
 

sales.
 
[10] For example, use of improved seed varieties, irrigation,
 

fertilizers, insecticides, the extent of double-cropping for rice,
 
amount of immature crop land and average age of crop for rubber.
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III. LABOR MARKETS IN MALAYSIA
 

This section offers a descriptive summnary of Malaysian labor
 

markets, iith the major emphasis on life-cycle and cohort trends in
 

occupations, job and residential mobility, labor supply and earnings.
 

While the issues addressed here are important in their own right, this
 

section also provides some background for the statistical analysis of
 

wage growth in Section IV.
 

OCCUPATIONS
 

Table 6 lists the 1976 cross-sectional occupational distribution by
 

ethnic group and for the total male sample. Three
 

categories--agriculture, production, and sales--account for 75 percent
 

of all jobs and our summary will concentrate on them. Almost 4 in 10
 

males work in agriculture, mainly as farmers or employees in rubber or
 

rice. Malays are represented in all the major agricultural subsectors:
 

farmers with plots of less than 100 acres, workers in rice padis and
 

rubber farms, and fishing. Although a substantial number of Indians are
 

also in agriculture, most are in the single occupation of
 

rubber-Lappers. In contrast to the other two ethnic groups, relatively
 

few Chinese are employed in agriculture (remember that fishing villages
 

were oversampled in the survey).
 

The Chinese dominate two nonagricultural occupations, holding three

quarters of sales and half of all production jobs. The Chinese
 

domination of sales extends from the entry level position of salesman to
 

late-career proprietors. Even within the broad occupational categories
 

used in Table 6, ethnic differences are large. In production, Chinese
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Table 6
 

OCCUPATIONAL DISTRIBUTION, 1976
 

Occupation Malay Chinese Indian All
 

Professional and administrative 7.6 10.5 7.9 8.6
 
Clerical 3.1 7.5 8.8 5.3
 
Sales 6.6 26.6 2.6 13.5
 

Proprietors 3.9 16.6 0.9 8.2
 
Salesmen 2.0 9.4 1.8 4.7
 

Service 3.3 2.4 4.4 3.1
 
Agriculture 49.6 19.4 37.7 37.3
 

Farmers 15.0 3.0 0.0 9.0
 
Agricultural workers 31.4 8.5 34.2 22.2
 
Rubber tappers 16.7 5.2 25.0 13.2
 
Padi workers 9.4 0.0 2.2 5.0
 

Fishing 3.9 7.6 0.0 4.6
 
Other labor 11.3 1.7 18.4 8.4
 
Production 18.6 31.6 20.2 23.6
 

Population distribution
 
of male sample by race 50.2 37.1 11.7 100.0
 

work in mining and the processing of wood, food, and metal products.
 

Malays, who hold 40 percent of all production jobs, are more commonly
 

employed as machine assemblers or transport equipment operators.
 

Since this research will focus on career and cohort differences in
 

employment, life-cycle occupation distributions for seven labor market
 

cohorts are listed in Table 7. Within each five-year work cohort, these
 

distributions are evaluated at selected years of market experience. As
 

a complement, appendix Table A.1 contains employment by job status for a
 

representative labor market cohort.[lJ Since most of the cross-sectional
 

[1] There being little difference in type of job across labor
 
market cohorts, the 1946-1950 cohort used in Table A.1 is a reasonably
 
accurate summary for all 7 labor market cohorts in Table 7.
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Table 7
 

LIFE CYCLE OCCUPATIONAL DISTRIBUTION BY LABOR MARKET COHORTS
 

Professional and
 
Administrative 

Clerical 

Sales 

Proprietor 

Salesmen 


Service 

Agriculture 

Farmer 

Agricultural
 
Worker 

Fishing-

Hunting 


Other Laborer 

Production 


Professional and
 
Administrative 

Clerical 

Sales 


Proprietor 

Salesmen 


Service 

Agriculture 

Farmer 

Agricultural
 
Worker 

Fishing-

Hunting 


Other Laborer 

Production 


A. Initial Year of Market Experience 1971-1975
 

Years of Market Experience
 

1
 

16.6
 
6.7
 
3.3
 
0.0
 
3.3
 
0.0
 

26.6
 
3.3
 

13.3
 

0.0
 
16.7
 
30.0
 

B. Initial Year of Market Experience 1966-1970
 

1 5
 

13.5 13.9
 
6.3 7.9
 
3.1 3.0
 
0.0 1.0
 
3.1 2.0
 
3.1 1.0
 

50.0 46.5
 
4.2 5.0
 

36.5 30.7
 

8.3 7.9
 
7.3 4.0
 
16.7 23.8
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C. Initial Year of Market Experience 1961-1965
 

1 5 10
 
Professional and
 

Administrative 11.7 8.5 9.8
 
Clerical 9.9 10.3 10.4
 
Sales 19.1 17.6 14.7
 
Proprietor 0.6 1.2 6.7
 
Salesmen 17.9 14.5 6.7
 

Service 4.3 5.5 4.9
 
Agriculture 32.1 31.5 30.1
 
Farmer 2.5 2.4 3.1
 
Agricultural
 
Worker 24.1 23.0 19.0
 
Fishing
iunting 4.9 5.4 6.7
 

Other Laborer 6.2 7.3 6.1
 
Production 16.6 19.4 23.9
 

D. Initial Year of Market Experience 1956-1960
 

1 5 10 15
 
Professional and
 
Administrative 10.3 9.9 8.8 9.5
 
Clerical 3.6 2.4 4.1 4.2
 
Sales 12.1 11.7 9.4 8.3
 
Proprietor 1.8 1.7 2.9 2.4
 
Salesmen 10.3 10.5 6.4 4.7
 

Ser~ice 5.4 2.4 2.9 1.8
 
Agriculture 48.5 43.9 39.2 40.5
 
Farmer 1.2 4.1 5.8 4.7
 
Agricultural
 
Worker 33.9 28.1 23.4 25.0
 
Fishing-

Hunting 10.3 9.4 9.9 9.5
 

Other Laborer 9.1 10.5 11.7 10.7
 
Production 10.9 19.3 24.0 25.0
 

E. Initial Year of Market Experience 1951-1955
 

1 5 10 15 20
 
Professional and
 
Administrative 4.4 4.4 5.0 5.6 4.3
 
Clerical 10.0 6.9 6.9 5.6 6.7
 
Sales 13.8 15.0 11.9 12.9 12.2
 

Proprietor 0.6 1.3 3.2 6.0 9.1
 
Salesmen 12.5 12.5 7.5 3.7 2.4
 

Service 11.9 11.3 7.5 8.6 6.7
 
Agriculture 37.1 38.8 39.3 38.3 37.1
 
Farmer 0.6 1.3 4.4 6.8 9.8
 
Agricultural
 
Worker 35.8 35.6 31.8 27.1 23.2
 
Fishing-

Hunting 0.6 1.9 2.5 3.1 2.4
 

Other Laborer 8.2 8.1 8.8 11.1 14.6
 
Production 15.1 15.6 20.6 17.9 19.5
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F. Initial Year of Market Experience 1946-1950
 

1 5 10 15 20 25
 
Professional and
 
Administrative 5.5 6.0 7.9 7.9 7.9 7.8
 
Clerical 8.3 6.6 5.3 3.9 3.3 2.6
 
Sales 12.4 7.9 8.7 9.2 11.8 14.3
 
Proprietor 2.1 1.3 2.6 3.2 5.9 7.1
 
Salesmen 9.7 6.0 5.3 4.6 5.3 5.8
 

Service 13.8 14.6 11.9 5.2 3.3 2.6
 
Agriculture 40.0 39.7 41.7 42.1 39.5 38.3
 

Farmer 4.1 5.3 7.3 8.6 9.2 11.7
 
Agricultural
 
Worker 30.3 29.8 28.5 27.6 26.4 23.4
 
Fishing-

Hunting 4.1 3.3 4.0 4.6 3.3 2.6
 

Other Laborer 5.5 8.7 6.6 7.9 5.9 5.8
 
Production 14.5 16.6 17.9 23.7 28.3 28.6
 

G. Initial Year of Market Experience 1941-1945
 

1 5 10 15 20 25 30
 

Professional and
 
Administrative 2.6 2.7 4.3 5.9 6.8 5.9 6.9
 

Clerical 5.2 4.5 3.4 3.4 4.3 3.4 3.4
 
Sales 15.6 18.8 16.2 13.6 15.4 15.2 17.2
 

Propri-rnro 0.0 1.8 3.4 4.2 8.5 7.6 11.2
 
Salesmen 15.6 16.9 12.8 9.3 6.8 7.6 6.0
 

Service 3.5 10.7 13.7 10.2 7.7 7.6 6.0
 
Agriculture 53.9 45.5 39.3 41.5 43.5 44.9 42.2
 

Farmer 1.7 1.8 4.3 6.0 7.7 8.4 11.2
 
Agricultural
 
Worker 42.6 36.6 27.4 25.4 23.9 26.2 20.7
 
Fishing-

Hunting 9.6 6.3 6.6 8.5 8.5 7.6 6.9
 

Other Laborer 7.0 8.0 6.8 5.1 5.2 4.2 7.2
 
Production 12.2 11.7 16.2 20.3 17.1 18.6 19.9
 

and life-cycle differences In job type are due to agricultural workers
 

and sales, job status categories are also listed for these groups
 

separately.
 

To understand labor markets in agriculture, it is necessary to
 

distinguish between those men classified as workers[2] and others
 

121 In the retrospective data file, agricultural workers are not
 
separated into rubber tappers, padi workrs, etc.
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employed in farm-related activities. In rural areas, a man typically
 

starts his career-path as an agricultural worker, to a large extent
 

working on the family farm. As Table A.1 indicates, employment on
 

family farms erodes rapidly over careers as workers move into the
 

salaried and self-employed categories. While this evolution permits a
 

variety of explanations, one reasonable interpretation is that family
 

farms perform an important training function for the next generation of
 

workers. Consistent with this view is the observation that men leave
 

the family farm early to become salaried employees in establishments
 

unrelated to his family. Host withdrawal from the family farm is
 

completed by the tenth year of labor market experience, and those who
 

left reappear mainly as salaried workers rather than as self-employed.
 

Only later in the career does farm ownership become important.
 

Twenty years into careers, the proportion of the labor force who
 

are agricultural workers averages 75 percent of its initial level at the
 

time of labor market entry. This life-cycle decline does not
 

characterize the entire agricultural work force, however, where at 20
 

years' experience, employment is 90 percent of entry level. Apparently,
 

most men who start out in agriculture remain there, uith career-ladder
 

progression ccisisting eventually of change of status from worker to
 

farmer.
 

In contrast to widespread conceptions of the necessary correlates
 

of economic growth, across-cohort changes in agriculture are not large,
 

with the possible exception of the most recent cohorts. Although small
 

sample sizes for individual cohorts suggest caution in interpreting
 

secular changes, a less cautious eye detects little change in
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agricultural employment across cohorts until 1956. After that date, the
 

secular trend is negative, with the 1966-1970 cohort an unexplained
 

anomaly.
 

Both'life-cycle and time seies patterns are sharper in the
 

production sector. The production work force is 60 percent higher after
 

10 years of experience relative to initial levels. Similarly, at 10
 

years' experience, the proportion employed as production workers has
 

grown by 1.7 percent per year. The other large nonagricultural
 

employer--sales--exhibits life-cycle and secular[3] patterns quite
 

similar to those in agriculture. Although total employment in sales is
 

stable as experience increases, the entry level position--salesman-

drops off sharply, being offset in part by an increased representation
 

by proprietors in wholesale and retail trade. Similar to the worker

farmer progression for Malays in agriculture, many Chinese eventually
 

move up from jobs as assistants and helpers in shops to shop ownership,
 

but the gestation period of working in a family-owned sales business is
 

considerably longer than it is in agriculture.J4]
 

Multiple job holding is common in the Malaysian labor market,
 

particularly in rural areas, where more than one-third of the work force
 

reports dual employment.[5] While this phenomenon has changed little
 

(3] Prior to the 1966-1970 cohort, relative sales employment was
 
relatively stable across cohorts. After that cohort, employment drops
 
off sharply.
 

[4] The smaller occupational categories can be summarized briefly.
 
The professional work force has grown over time, but life-cycle change
 
is minor. Forty-eight percent of professionals are teachers. The
 
teaching profession is distributed by race roughly in proportion to the
 
ethnic distribution of the total population. The service sector
 
exhibits both n strong negative life-cycle and secular trend. These
 
service jobs are primarily protective service (e.g., military for Malays
 
and Indians) so that the life-cycle decline is not surprising. The
 

secular trend may be distorted if those currently in the military are
 
undersampled. Finally, the clerical sector exhibits little life-cycle or
 
secular trend.
 

[5] The following two tables list the frequency of multiple jobs by
 

http:agriculture.J4
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over time, the fraction of men who report more than one occupation
 

triples by the time a work cohort has achieved 30 years of experience.
 

(See Table 8.)[6J
 

During the first year of market experience, 90 percent of second
 

jobs are in agriculture, largely on family-owned farms. (See appendix
 

Table A.2.) As careers proceed, the percentage of second jobs in
 

agriculture declincs apidly, while those in service and production
 

increase. This life-cycle pattern results not from a change in
 

occupation of men who initially held second jobs, but from the fact that
 

sector, and the proportion of those with second jobs in agriculture by
 
sector.
 

PROPORTION OF rEN WITH nO OR MORE JOBS
 
BY MAIN OCCUPATION CLASSIFICATION
 

Professional, 
Administrative, Other 
& Clerical Sales Service Agriculture Labor Production 

19.9 15.3 10.0 36.9 23.2 9.6
 

PROPORTION WITH SECOND JOB IN AGRICULTURE BY SECTOR
 

14.8 
 35.0 0.0 70.1 73.7 31.0
 

(6) Virtually all people who reported multiple jobs listed only 2
 
jobs. These data on multiple jobs do not include the small home plots
 
in vegetables and fruits which are very common in rural areas. It is
 
posn;ible that people forget jobs they held in the more distant past; but
 
the cross-sectional experience profile in 1976 (the main diagonal in
 
Table 8) also indicates a rising experionce profile (these responses
 
refer to the same time period in the past in relation to the time of
 
interview). The cross-sectional profile could reflect a cohort effect,
 
but the complete Table 8 makes that seem unlikely. However, the last
 
diagonal ements in Table 8 are numerically the largest. This may
 
reflect the memory effect, with current second jobs more likely to be
 
reported than those in the past.
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Table 8 

PROPORTION WITH 2 OR MORE JOBS BY COHORT
 
YEARS OF EXPERIENCE
 

Initial Year
 
of Market Experience 1 5 10 15 20 25 30
 

1971-1975 6.3
 
1966-1970 5.8 10.6
 
1961-1965 9.4 9.4 11.1
 
1956-1960 8.1 12.6 12.1 17.2
 
1951-1955 7.2 8.4 11.4 12.7 17.5
 
1946-1950 5.6 8.7 9.3 13.6 18.0 22.3
 
1941-1945 10.5 9.7 9.7 10.5 12.1 11.3 19.4
 

men who obtain second jobs later in their qareers are less likely to
 

select agricultural work.
 

Job Mobility
 

Most well-functioning labor markets are characterized by mobility
 

among firms and occupations--especially by the young--and Malaysia is no
 

excepti~n. Table 9 lists cumulative numbers of job changes within labor 

market cohorts. Between the- time of labor macrket entry up to 35 years 

of experience, the typical Malaysian male held more than four distinct 

jobs. While the extent of inter-job turnover is less than in the highly 

mobile U.'-. labor market,[7J Table 9 depict 1 rteasonably fluid market 

with workers not tied inexorably to their initial or necond employers. 

The average turnover in Table 9 I!, not simply due to a fe!w highly 

mobile workers, with the majority of the labor force inert . While 

heterogeneity does; exist in mobility probabilities, most workers 

participate in the process..[8] Evaluated at 10 year!. of market 

[7] Bartel and Born, report that the typical male worker in the 
U.S. had 7.6 jobs after age 20.
 

[8] As illustrated in the follewing table:
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Table 9 

CUKULATIVE NUMBER OF JOB CIANGES BY EXPERIENCE
 

A. Total Sample 

Number of Job Changes by x Years of Experience
 

Year of
 
x
Initial 


Work
 
Experience 5 10 15 20 25 30 35
 

1971-1975 .91 
1966-1970 .37 1.38 
1961-1965 .44 1.40 2.32 
1956-1960 .34 1.26 1.85 2.37 
1951-1955 .27 1.05 1.61 2.12 2.53 
1946-1950 .30 1.17 1.74 2.12 2.50 2.84 
1941-1945 .23 1.01 1.48 1.79 4. 3 4  2.73 2.87 

All .35 1.25 1.87 2.35 2.73 2.99 3.13 

Change!,
 
Withtin
 
Experience 
Intervals .35 .90 .62 .48 .38 .26 .14
 

B. Sample Separnted into Agriculture-Nonagriculturo Employment 

A AgricLulture; NA = Nonagriculture 

1971-1975 Aa .50
 
NA 1.31
 

1966-1970 A .31 1.17
 
NA .41 1.57
 

1961-I1)(,r) A .38 1.06 1.83
 
NA .47 1.55 2.53
 

1956-1960 A .27 .94 1.44 1.78
 
NA .41 1.53 2.19 2.84
 

1951-1955 A .17 .93 1.31 1.74 2.09
 
NA .32 1.12 1.77 2.32 2.77
 

1946-1950 A .24 .() 1.3) 1.62 2.00 2.24
 
NA .34 1.3i 1,97 2.41 2.78 3.17
 

1941-1945 	 A .05 .66 1.10 1.1.) 1.71 2.10 2.29
 

NA .38 1 .'32 1 .82 2. 4, 2.t9 3.27 3.3h
 

All 	 A .25 .93 !.43 1.6, 1.91 2.17 2.29
 
NA .41 1.39 2.011 2.'0 2. 0 3.21 3.38
 

8An individual is placed Iii ngriculturr it hre wS, ornployrd in 
agricultura for at lent half of hi% 1irt1 fivo yenri, of irtrktt wX)pO.ionca. 
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experience, 7 in 10 Malaysian workers had switched jobs at
 

least once. This proportion increases to 8 in 10 at 20 years'
 

experience and, by the time we stop observing the oldest cohorts fully,
 

95 percent of men have changed jobs, and 70 percent have done so twice
 

or more.
 

Over their careers, those who start as agricultural workers average
 

about 1 job change less than their nonagricultural counterparts. The
 

turnover within rural areas is not 
limited to movement from one farm
 

employer to another. On average, 60 percent of all job changes for the
 

agricultural work force in Table 9 involve transitions between
 

agricultural and non-agricultural employments.[9] While these figures
 

do not speak directly to the issue of the coexistence of dual labor
 

Distribution of Job Changes by Number of Jobs
 

Number of Jobs Years of Experience
 
Per Person 10 20 35
 

0 .31 .14 .06
 
1 .38 .31 .23
 
2 .18 .23 .19
 

> 3 .13 .33 .52
 

[9] This point is illustrated for the 1946-1950 cohort of
 

agricultural workers:
 
Cumulative Number of Job Changes
 

Years of Experience
 

1 5 10 1. 20 25
 

All job changes .24 .91 1.33 1.62 2.0 2.24
 

Job changes not
 
counting those
 
within
 
agriculture .10 .55 .82 .91 1.26 1.33
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markets, the two sectors certainly touch each other, at least through a
 

large number of workers who had jobs at some point in both.
 

The life-cycle patterns are remarkably similar to those reported in
 

industrialized Western economies. In particular, labor market turnover
 

peaks early in the career (between 5 and 10 years of experience,) and
 

declines steadily after that point. Following the dissolution of
 

initial matches, the cementing of the attachment of workers and jobs as
 

the accumulation of specific human capital proceeds and the investment
 

horizon shortens appears pervasive in countries as different as Malaysia
 

and the U.S. Explanations for the mutual attachment of workers and
 

firms that rely primarily on the mature and industrialized nature of the
 

U.S. economy will not find the Malaysian experience comforting. A less
 

conventional pattern in Table 9 is that job mobility appears to increase
 

as we move toward more recent cohorts. Given the rapid rate of economic
 

growth and the dynamic character of the Malaysian economy, this result
 

should not be surprising.
 

The turnover recorded in Tble 9 encompasses all types of job
 

separations from an employer. One-third of these separations are
 

changes within the same detailed occupational code to a different
 

employer, while 60 percent reflect movement between the broad 

occupaticonal categories we have cmployed in this paper.[101 In the 

early stages of the career, job changes most commonly involve switches 

[101 The broad occupational categories do not include changes 
either within agriculture or sales. This distribution of job changes 
within and between occupations is listed in the following table: 

Proportion of Males Who Changed Jobs Within Experience Intervals 

Experience Level 

Number 1-5 16-20 26-30
 

Total .27 .36 .28
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between broad occupational categories. In the mature phases of the
 

career, separations within occupations are as frequent as those between.
 

As careers mature and skills become more specific to those jobs held in
 

the past, the incentive is to concentrate mobility within ever-more
 

narrow occupational clusters.
 

Residential Mobility
 

When they switch jobs, many Malaysian males will simultaneously
 

move to a new place. While location qnd job mobility are by no means
 

coincident, the two decisions are often intertwined as labor market
 

induce net inflows of workers while
expansions in booming areas 


contractions in other locations convince workers to relocate elsewhere.
 

In addition to evaluating the role of migration within Malaysian labor
 

markets, its iaplications for the urban-rural distribution of workers
 

over careers and across calendar time are given special emphasis in this
 

to urban areas are
summary. Large flows of people from rural 


increasingly viewed as a necessary consequence of economic development.
 

are typically far above
In addition, wages in urban labor markets 


incomes in rural areas. Therefore, it is often alleged that rural to
 

for both life cycle and secular
urban migration is na important reason 

increases in wage;. 

Table 10 lists the proportion of male workers in each labor market 

at least once within each 5 year experiencecohort who movd 1llJ 

interval. Thesee life cycle patterns in Tab] e 10 obey the most 

Fract ion of job changes between: 

Broad occupational categories .62 .57 .43 

Detailed occupation categories .10 .09 .14 

Jobl C',anges Within detailed occupation .29 .34 .43 

11] Our finlayslan data countsi moves that la;t at least 3 months in 

duration so that short-term circular movement for -;(!a;onal and other 
these data.tnmnflrnr-u reAfotin are not recorded in 
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persistent law of migration--the concentration of migration among the
 

young and declining migration propensities with age. The proportion of
 

men who migrate peaks before the 10th year of market work and falls to
 

levels one-third of those obtained during the early part of the career.
 

This life-cycle trend reflects diminishing incentives to change, as the
 

time remaining to recoup the costs of a job or location change declines.
 

Perhaps the most remarkable thing about Table 10 is the ability of
 

recall data to pick up this well-established life-cycle shape. For
 

example, those workers in the 1941-1945 cohort were able to remember 2.5
 

migrations that occurred 25-30 years ago for every one recorded during
 

the most recent 5 years. While they constitute the extreme case, all
 

other work cohorts reported more migration events the further back in
 

calendar time they are asked about.
 

Table 10
 

PROPORTION OF MEN WHO MIGRATE
 
BETWEEN FIVE YEAR WORK EXPERIENCE INTERVALS
 

Experience Interval
 
Initial Year 
of Work Experience 1-5 5-10 10-15 15-20 20-25 26-30 

1971-1975 
1966-1970 
1961-1965 
1956-1960 
1951-1955 
1946-1950 
1941-1945 
All Cohorts 

38.5 
21.3 
27.3 
32.7 
27.3 
26.6 
24.3 
27.6 

23.6 
28.6 
27.5 
30.0 
25.3 
29.7 
27.6 

18.2 
18.7 
22.0 
24.7 
19.8 
20.7 

13.5 
16.7 
16.9 
19.8 
16.4 

12.7 
11.0 
12.6 
12.0 

8.4 
10.8 
9.4 

All Malays 
All Chinese 

30.0 
25.2 

27.9 
27.1 

23.0 
18.5 

16.4 
14.7 

11.6 
11.1 

10.9 
6.9 
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In contrast to these very regular life cycle patterns, Table 10
 

gives little evidence of any secular drift in the volume of migration
 

across labor market cohorts. This stability conflicts with the typical
 

characterization of less developed countries, where the coexistence of
 

economic development with large scale movement of people and relocation
 

of economic activity is dogma.
 

Table 11 lists the distribution of migration events evaluated after
 

10, 20 or 30 years of market work. In contrast to the almost universal
 

participation of men in job mobility, many Malaysian males alparently
 

never made any significant long term move once they started work. Even
 

after 20 years, fifty-five percent of men do not report any migration
 

event of more than 3 months duration. However, for those men who do
 

move at least once, the data tell a much different story. On average,
 

than five times by
we estimate that each male migrant will move more 


Table 11
 

DISTRIBUTION OF MEN BY NUMBER OF MIGRATIONS
 

Number of Years of Market Experience
 

Number of
 
Migrations 10 20 30
 

0 62.4 55.8 55.8
 

1 11.9 7.0 5.7
 

2 10.6 12.3 7.6
 

3 5.9 8.2 9.1
 

4 3.9 5.2 5.6
 

5 2.7 4.1 4.9
 

6+ 2.7 7.3 17.3
 

Migrations per 0.98 1.54 1.85
 
male
 

Migrations per 2.59 3.48 4.18
 
male migrant
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the time 30 years of market work is completed. Thus, our sample
 

consists of two distinct populations. Half of all men are locationally
 

inert and remain attached to the village or town in which they started
 

work. In'contrast the other half of the population moves frequently
 

from place to place with more than 4 in 10 of these men migrating six
 

times or more.
 

The aspect of migration that has received the most attention in the
 

development literature is the massive rural to urban stream that has
 

taken place in many less developed countries over the last 20 years. In
 

many of these countries, large cities were formed while the population
 

of other cities doubled or tripled in relatively short periods of time.
 

Indeed, so widely held is this association that the possibility of
 

sustained economic growth without urbanization is never discussed.
 

However, Malaysia turns out to be a dramatic counterexample.
 

Stratifying by the urban-rural nature of place of origin, Table 12
 

presents the distribution of migrants by the urbanness of their
 

destination.112J The most common flow is for migrants to move to new
 

Table 12
 

DESTINATION OF MIGRATION BY PLACE OF ORIGIN
 
(5 YEAR INTERVALS)
 

Place of Destination
 

Large Other Foreign
 
City Urban Rural Country
 

Large City [a] 50.5 22.2 24.4 3.3
 
Other Urban 17.5 43.9 33.4 1.5
 
Rural 13.8 23.9 60.9 1.3
 
Foreign Country 18.6 53.4 20.9 7.0
 

[a Large city includes Kuala Lumpur, Ipoh, and Penang.
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places that are quite similar in their urbanness to the areas they
 

left.1 13] For example, 60 percent of all rural migrants relocate in
 

another rural district while 40 percent of migrants from other urban
 

areas move to a district also labelled other urban. This reflects in
 

part return migration within the five year period to the original
 

district or village, or very short distance moves that take within
 

district boundaries. Yet, the most surprising trend occurs among
 

migration flows that do involve a change in urban-rural status. In
 

contrast to the normal assumption, the major direction of people is from
 

urban to rural areas. While a quarter of migrants from rural districts
 

go to more urban districts, one third of all other urban (at origin)
 

[12) Malaysia is divided into 70 districts and each district was
 
assigned a code indicating the degree of urbanization in 1976. The
 
urbanization divisions we used were: Kuala Lumpur, the capital and
 
principal city; lpoh and Penang, the next two largest cities ; other 
urban areas; rural areas; and foreign countries. More precisely, for 
current residence, we also know the primary tsampliing unit (PSU) (i.e. 
village or town) that tie household lives in at the tim(! of the survey. 
Thus, for the period of tine -,pent in the currrnt PSU, we hlave a much 
more precise fix on the urban -rural chaiacter of actual lace.. the 
respondent lived. In this, re search we used the I'SU code!, diring the 
time periods we had thei and the district codes, for a i previous 
locations. Since district!. are much ]argy r tuid ,pan mor( et erogenous 
areas that often include uribanaiid a ,iihc omponeii t:, ourriril urbani zation 
codes. are le:is pr!ci.e at th ,!istrict than at th iPSU leve]. It must 
be remembre(d that the iirhan-rural code., de. cribe tho di .tri. t sas they 
were in 1976. The urbanization of di,trict, that oc(urred over time is 
a different pheriomnon than 0h1 mi ,ration quv!,,stion di ;cuens ed in the 
text. 

1131 The number of migration vent', that underlie the data 
summarized in Table 12 are: 

Large Oth. r Fore ign 
City Urlqn Rural Country Total 

Large City 87 40 44 9 180
 
Other Urban 47 l1h 90 14 269
 
Rural 41 71 181 4 297
 
Foreign Country 8 23 9 3 43
 

Total 183 252 324 30 789
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migrants move to districts listed as rural. Malaysia then is an example
 

of a developing country where the net transfers are from urban to rural
 

areas. [14]
 

Table 13 summarizes the implications of this internal migration for 

cohort and life cycle residential distribution of male workers. These 

distributions are evaluated during their first year of work and for the 

last that we observe them working. In light of the previous tables, it 

is not surprising htat work cohorts are not becoming more urban over 

their life cycles. Indeed, if there exists any trend, it may be the 

reverse. Similarly, we fail to detect much of a secular trend in the 

urban-rural division of the population. If more recent cohorts of 

Malaysians live in more urban :setting, than thlir wore itminidiate 

predecessors , the rcasoii ;mut be th-i increa!,(.Id urbanization of areas 

rather than the redist.ribIution of people from rural to 'irbin plact.3. 

Labor Supjly 

An increasingly discredited description of labor markets in less 

developed countri es i, that they function in a s tate of chronic labor 

surplus,, part icularly in rural /lrea-. , w'ith ltur;,enunber%, of the labor 

force :mi-iidle. A (:orolliliry of thi-. vivw hwm. be'ii thit output could be 

significantly inCreaed !,ir:pmly by -reatinq prodm:tivv' out I et: for the 

rural labor forcv. fl'4. Hlalny:.i (l dltal add to the growinlqg volume of 

evidence that thi'. dv-.,e rip~tion i, fac:tually irii .currt,. 

Tablel 14, 1h.t-. reported w kly houir!.z worh.,d t atifi ed by 

'11woccupation a id rnf,,. he r agi workweek i. loig-- ) hours --with 

little diff.renc.v in work effort twe',. bi' uigi lvu I turn 1 and 

coi1itry r.e, in more over 


this 1- a r s.u lt of th,, urbamnizin tion of aretas, and not net population
 

transferr. from rural to urban area,.
 

1141 "lIe hra:,, o utori het n urbrin time, but 

http:increa!,(.Id
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Table 	 13 

RESIDENTIAL DISTRIBUTION OF MEN
 

DURING INITIAL AND FINAL WORK EXPERIENCE YEAR
 

Location A. 1971-1975 Cohort E. 1951-1955 Cohort
 
1 [a] 1 [a] 20 [bJ
 

Kuala Lumpur 12.5 8.1 10.0
 
9.4 12.0
Ipoh and Penang 	 8.3 


Other Urban 20.8 20.8 24.7
 

Rural 58.3 57.0 53.3
 

Foreign Country 0.0 4.7 0.0
 

B. 1966-1970 Cohort F. 1946-1950 Cohort
 
1 [a] 5 [b] 1 [a] 25 [b] 

Kuala Lumpur 12.7 12.4 7.2 9.1 

Ipoh and Penang 11.6 8.9 11.8 13.6 

Other Urban 18.6 23.6 30.9 26.0 

Rural 	 55.8 
 53.9 48.0 50.1
 

Foreign Country 1.2 1.1 2.0 0.6
 

C. 	1961-1965 Cohort E. 1941-1945 Cohort 
1 [a] 10 [b] 1 [a] 30 [b] 

Kuala 	Lumpur 7.9 7.8 6.3 6.3
 

Ipoh and Penang 15.1 13.6 	 9.9 9.0
 

Other 	Urban 30.9 27.9 29.7 24.3
 

Rural 	 42.1 46.1 46.8 59.5
 

Foreign Country 3.9 4.5 	 7.2 0.9
 

D. 1956-1960 Cohort
 
IIa] 	15 [b] 

Kuala 	Lumpur 7.1 9.9
 
lpoh and Penang 	 11.3 14.1 

Other 	Urban 26.2 25.1 
Rural 	 54.1 49.7
 

Foreiin Country 	 1.2 1.2
 

of work for that cohort.re] Initial year 
(b)Final year of work that we observe for that cohort. 

nonagricultural .,ectors. Althliough1 the, mMan. ar, !,ii iar, the 

two sectors dlffter ill the dittinibution of hour-.. Prodic tion work is more 

standardized, t. ith no-,t workler, iii the. 40-50 hotur% intervll.[15] 

Agricultural hour-. exhibit con..idrably moI viltince, w-ib n 

[-lj By far the mo:t common reipons.e for houri I. 40 (6-day week,
 

8-hour dyn,,--20.7 percent of the isnmple), The next most common are 42
 

"V 
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significant proportion of men working less than 30 or more than 60 hours
 

per week. The two occupations with the longest workweek are services
 

and sales, with sales averaging more than 60 hours per week. These long
 

hours among sales workers are also reflected in ethnic differences, with
 

the Chinese working 5 hours more than the other two ethnic groups.
 

The second part of Table 14 lists life-cycle hours by work cohort.
 

The workweek tends to lengthen over careers by about 2 to 4 hours. This
 

increase reflects mainly the elimination of weekly hours less than 30,
 

rather than any expansion in the number of men working more than 60
 

hours. In data not shown here, this life-cycle pattern is concentrated
 

among agricultural workers, consistent with the previously mentioned
 

tendency to take on second jobs over the career.
 

Complementing tLis information on weekly hours, respondents were
 

also asked how many weeks they worked during the year (see Table 15).
 

Almost 90 percent of all workers report full-year work, with only
 

slightly lower proportions (85 percent) in ngrizulture and production.
 

Only five percent of agricultural employees work only half a year or
 

less.
 

INCOIE
 

It is appropriate to conclude this descriptive summary of Malaysian 

labor markets by looking at trends in income. Of all the 

characteristic-, of labor mar1et:, that one :an study, the imrplct of 

economic development on the- e-arning-, of worker. .scertainly the most 

critical. Thi:, will also serve as, a bridge to Section IV, which 

hours (9,-5 percent) and So iours (7 .2 percent) . -I'he la lays itan data only 
reports hours for all joLs, so that it i!; not pos,,ible to provide 
separate statistics for first (main) job and other jobs. 
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Table 14
 

WEEKLY HOURS WORKED
 

Occtpation and Race 


Px'fessional, administraLive,
 
and clerical 


Sales 

Services 

Agriculture 

Farmers i 

Agricultural workers 


Other labor 

P.-oduction 


Malay 

Chinese 

Indian 


All men 


Years 1 5 


1971-1975 45.94
 
1966-1970 43.06 47.12
 
1961-1965 46.98 46.07 

1956-1960 48.57 48.56 

1951-1955 44.53 46.16 

1946-1950 51.39 49.36 

1941-1945 51.39 51.47 


Average 


42.0 

62.6 

55.3 

49.4 

49.3 

46.3 

48.8 

50.8 


48.8
 
53.6
 
48.6
 
50.6
 

10 


49.10
 
50.55 

50.05 

49.85 

53.63 


Percentage Who Worked:
 

More Than
 
Less Than More Than 41 to 50
 
3 Hours 60 Hours Hours
 

21.3 5.1 41.2
 
5.9 50.4 22.9
 
0.0 60.0 26.7
 

14.4 20.1 32.9
 
17.0 23.9 34.1
 
16.7 12.5 37.0
 
0.0 9.8 69.5
 
4.8 17.0 56.1
 

Cohort
 

15 25 30
 

50.79
 
49.75 49.26
 
51.31 52.14 52.32
 
52.03 50.72 51.63 52.45
 

I.
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Table 15 

WORKERS NOT WORKING A FULL YEAR IN 1976, BY OCCUPATION
 

% Who Do % Who Work % Who Work
 
Not Work 3/4 of Year Half Year
 

Occupation Full Year or Less or Less
 

Professional, administrative,
 
and clerical 7.4 2.3 0.7
 

Sales 9.3 1.5 0.0
 

Services 13.3 0.0 0.0
 

Agriculture 15.2 7.5 3.9
 

Farmers 11.3 8.0 4.6
 

Workers 15.2 8.1 4.3 

Other labor 8.6 3.7 1.2 

Production 15.0 4.9 0.9 

All occupations 12.6 5.0 1.9
 

presents our statistical analysis of the determinants of
 

Malaysian male incomes.
 

Table 16 lists life-cycle profiles of nominal and real[16] monthly[17]
 

116] With the exception of two episodes, the Malaysian economy 
experienced remarkable price stability, with a price index no higher In 

1970 than it was in 1950. Between 1949 and 1951, prices rose over 30 

percent and in the four years after 1972, prices rose by 47 percent.
 

Althouf,4 these two episodes are shorL, they may well create problems 
with tniis retrospective data. First, the interview took place in 1976, 
follow4.ig 4 years of rapid nominal price and wage Increases. The late 
1940 period is also troublesome since we are surely taxing the 
respondents' ability to rememb . such condition; 25 years in the past. 
In this rescarch, real incomes are expressed in 1970 Malaysian dollaiC3. 

117] Because carnings were rep(rted in different time intervals, it 
was necessary to standardize wage receipts to conform to a common 
monthly equivalent. Seventy percent of the sample reported th,.ir Income 
on a monthly basis. If we add the two next most common intervals, daily 
and yearly, vwe account for over 97 percent of the sample. To mnimize 
the number of observation!; we mu;t adjust, a monthly payment interval 
was adopted. The following conversions were uied to achieve a common 
reporting time frame: 

(1) Per hour: *hours worked per week *'4.345 

(2! Per day: ,appropriate unite *'4.345
 
(3) Per week: *'4.345
 

http:follow4.ig
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income[18] by labor market cohort. Incomes across any rou, represent the
 

actual life-cycle history of wages for those labor market cohorts
 

indexed in the first colunn. Reading up any column measures across

cohort wage growth at given levels of market cexpcrience. Finally,
 

beginning with the 1-5 experience column, the numbers arrayed down any
 

diagonal capture the cross-sectional wage profile we presumably would
 

observe in th, calendar years attoched to the first five years of work.
 

Consider, first, actual life-cycle paths for individual cohorts.
 

Real monthly income rises with years of experience, but rates of wage
 

growth diminish as time spent in the labor market lengthens. This
 

quadratic-like wage growth mirrors the standard empirical f inding for 

the U.S. The theoretic, 1 r "ionale in terms of optima paths of 

investments is the most straightfoward implication -,f any human capital 

model. (See Ben-Porath 11967] and Mincer 119741.) Note that the actual 

experience-relaLed wage growth contistently exceeds that which we would 

predict from any of the cross -sectional wage profile!.. IHowever, the 

observed life-cycle growth doe!ri not reflect only individivi] investment 

decisions. Economy-wide productivity growth over time wi llalso 

increase n cohort'!s income as time (or experience) accumulates. 

(4) Per fortnight: *t2.1725
 
(5) Per year: /12
 

Appropriate unit depends upon hours worked; if <20, 3 days ; 20-29, 
3-1/2; 30-39, 4-1/2; 40-50, 5; 50-59, 5-1/2; 60-69, 6; 70+, 6-1/7. 

Finally, I stnndardize monithly income by the, proportion of w +k worked 
during the year. 

[1l1] Direct wage payment!; and the monetairy valu e of all ,iinus. or 
in-kind inc. v were summed to obta in the tota] monthly income. 
Forty-one percent of the :ampl e rece ived either bonu., or in-kiitd 
payment:,, most commonly in the form of a yearly bonus or food and 
housing payment in kind.
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Table 16 

MONTHLY INCOME BY LABOR MARKET COHORTS
 

Years of Expurieiice 
Initial Years of
 
Market Experience 1-5 6-In 11-15 16-20 21-25 26-30
 

Monthlly I(:omeA. He innNominal il 

1971-1975 243.0 
1966-1970 129.0 24b.6 
1961-19b5 123.5 18r5.9 295.8 
1956-1960 112.6 163.A 229.2 287.0 
1951-1955 96.2 143. PiH.0 -31.2 353.4 
1946-1950 100.5 137.6 221.4 207.1 226.3 279.2 

B. Moan1(-al Honthlv Income 

1971-1975 196.1 
1966-1970 131.2 203.5 
1961-1965 132.7 190. h 247.0 
1956-1960 122.7 116.2 233.9 242.0 
1951-1955 102.2 1t,.0 202.6 236.6 281.9 
1946-1950 137.0 141.1 . 22.9 231.7 236.7 

C. ,l ia ,. il !!,)1th Income 

1971-1975 144.5
 
1966-1970 106.8 Vii-tl'
 
1961-1965 96.8 140 4 172.
 
1956-1960 93.9 175.0
j24.2 159.7 

1951-1955 77.5 1104 144.4 152.0 157.5 
1946-1950 85.2 104.4 143.9 160.2 172.2 172.2 

Table 16 nl.o demon.trnt., ti ex it.tence of rohort effects in those 

data. Hor,. r,,cl-,nt labot trnOi 1i,. coh-zt,1. have wnie. 1p otild.'. thant li 

above enrlivr (I,4. "1h,, ni'n. th, dIt a 11w.. nqot 1 1-lrilt ont4 to 

.qd 'l11hi , ef ciriispeculate', t, o;l 1 al, ,. in I ferent ml ' (A cohort 

grow.th or ' ntral J , a1(0.'. .'r i. .t" 1i V.'e1, . 1he,,"lh znther largo 

differcnur betW'ern median and menn monthly iicor-- nttests to the 

t 
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substantial skewness in the income distribution. The difference between
 

mean and median income tends to expand with experience, reflecting the
 

fanning out of individual wage profiles as experience increases.
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I. COHORT AND LIFE-CYCLE WAGE GROWTH
 

This section presents our statistical analysis of the determinants 

f life-cycle and cohort wage growth for male Malaysian workers. The 

3urpose is to quantify the main consequences of economic development for 

the earnings and employment patterns we observo within labor markets. 

ro achi eve thi; goal, we attempt to detect how the bene fits of economic 

growth were dis tributed hbteteei tlie young and the ol(, the more iind less 

educated, IuralIad illil (uanres, and tlolwig; . y:.ia three main ethnic 

groups. An equalxly ipolLtant but morae difficult Aimi of this rearch is 

to identify the factor: that were thit riti n c(nt ilbut(JI', to Malays ia's 

Success. To that end, we t,,t a ,iumb)r of hiypothien,, allout. thi, 

underlying detefilminallt', of VConroic deVeIlop::enL. 

To interpiet the 4mpirical rult', that follow, a1useful 

conceptional I axonoxmy ,pJinlratN the determinantn of I dividuna wages 

eff.ct.. VitUge ,first'q e nompaSSinto vintage , eXPelien V., and t ime 

labormake eoe ill wo-v'. who %lait . h ll I, 

at (liff erent t ire" have difft erenit lii itim' i'tririlnig. 

all factor:, that r r/ti of i'-, 

market expertince' 

;laA i,4irg hIVeI, ofcapacitie"s T'dlr tli, rii i, We tladitiw" illy 

in. t 

n %. ,.ft .l rlo:t;lja . tall 

educatiol, o r: uVi ilt5 iII it'. y(pollt ,, w. wel v all fn:ily 

backgrozUnd vari .b] 1,ipart, Pxpi ,',ns, 


factor.--h,.alth, migr ation, joh .%killquisit eil W:-,-assriwith the
 

life cycle aging proess, LXjsrln, . Vife'. tWill pirtly riiflect
 

individual dJit lon, t", invi ,t iln augrmenltinHg s i1l. over tin life cycle.
 

In add ition to the inlltiV,, to LOIlleilt 1t4 thl,., hiivrst rL in tilt, 

early stages, of the career, thi,! proLr.S dpleId, nlr,o Upon individual 
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differences in investment efficiency and the availability of 

complementary inputs and knowledge. Finally, time effects measure 

alterations in average productivity of workers in the labor market at 

time t comparpd with those nt a different time t. These time effects 

as well as from morederive from short-run business -cycle vagaries 

or andpermanent influences due to advances in technology knowledge, 

from exogenous :xtructural changes that may impinge on the aggregate 

economy. 

Since the:av effvct-, arv, likily to be interrvlatt.d, this taxonomy 

not be int rpry ted too rigidly. lor extmjpl,-, iicemntivwy. toshould 

invest on til !ob 1waly 11 hI'I' ltere-d by iiiiti jl lui:1am clpital 

tstock:. [I] In Jiddit i011, tochinoU](j i l im (i ',I IIt,, 214IIq I co:,tlessly 

embodied in peopl' ot in productiv, proc< ,,,,. "T"o I lu.tr te, there Is 

some evide'mice. ror at havethat diIcI v(I ork'ie, it co;;a:|litive advantage in 

adapting to clh i. yI, it i dyirll ic. Eiivi ry :i'.,t (,We, . h, 1971). If so, 

at leat.t in Lluniig, in(.0o':. of thE rr, Ic aut-ed tray h at f cted first 

I t v n'"- I,.before! itI. VIic, I ed e I tIr" d( IrIi)i t m I l- -, ofI eI, id tt ed 

worker!.. .Sir ix y t.o14 vr-.. remichii I y, uni.vr w i thh of the.II .)o, invo tment 

before! thn, may 0? 4 e1%l'i Iv jl.oii l .. tI'cIn i j1-.'. III .o'at rust, tho 

akill. of oldvier orkvr!' rtay be tied to the incri-asingly ob.solete old 

technology. [21 

(I lowever, in the most famout, of such modle'-1--the lHen- Porath 
to level. of initialvarAant--Inve",tm ,nt path: are ieout ra. wiLi 2es-pect 


stock%.
 
121 Som.e vrijiri c l !.uplipoit for th,',.v lilt Iii.*t. T ,,,),rt'di by
 

Wn ,tismnd lilltIrd ,. 1 diitis (,, i.o 1,.t. y foild that
lu U.!. 1,,E , 


eartiinI y% ,.a w3t:h IowIit w. y iv'iV 1f 4.' ' ' for
tit i year IX.e I 111eI ,* }hi gh 0'r 

those of more re.ent viitn . (oYr equivilent ly, rwn ,e.vivel tit n lator 
(lAt ti . 
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The dependent variable we employ for our analysis is the n of
 

monthly income. Observations from all years beginning in 1949 are
 

included in these regressions.[3] The statistical model we use allows
 

for three error components: an individual-sPecific, a time-specific, 

and a standard transitory error component that is uncorrelated over 

Individuals and acros;s time. Maximum likelihood vriar:ce components for 

unbalanced design data[4] are Iued to captnre per.i.steit unobs;erved 

individual effects that are uncorrelated acros-i. indivic uals. 15] 

Although a a :.imilar ,tecification could have been u. for the time 

component (i .e. , a random corpozienio correliat I'd a(ro:,. idividul 1s in the 

labor market at t ire t, bu t ncorrelat ed over t inme) , 1 foropted 

simplicity by 1;p 1icit1y tre tin the t i me compoie nt , s .t linearsmooth 

13] Ye ar. prior to 1949 were excluded becaluae i price deflator does 
not cxi-,t be fore thein. More importtant, the 19'40-, were obviously 
dominnted by the .lijlii.,,e occupation tin th(e post World Wnr II recovery
events th at di:,,tort the more g nral d.evopmi'n t ls. sons, we seek. 

141 The following table s.ummarizes tho ditribution of the number 
of employment ob!.erv t ion-, per male: 

Number of ()lb, rvation, Number of Men 

1 0 
2-4 25
 
5-9 281
 
10-14 427
 
15-19 250
 
20-24 55
 

254 9 

Tot.l1,047 1 
151 Contrnry to the a:ssumption itlifeent tn random effect s 

lpecificttion, onoi can, with little difficilty, conjure u, retsons why 
the rekre,.or-s will be or rre,.r lotd with liv iiob'. ved individual 
Component, In add it io,, I i,,,ai.h on v 1l 11 iln . dyn/r mlics sngg!,t;. that 
fd ivitV (il c mporIIt . Ie betLtr 1p;bI ox imiat 1-d by a combiinatIon tofa 
purely I,-r.. .tviut tiad an a o rt.'o st ive .rrol CorlreIat io l In 
IndivliItnil edor i=,y. io ecay o(ver tivi. (unliu c th' %imjle) rinn etnt 
trniv.itoty n(h,.r'ne), but tit a e , rapid rnte. than a 1r1.-t-order 
autoregrwisiviw rtiot inplitti. 
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fixed effect. Given the retrospective design of the data, this
 

statistical specification could be questioned. Retrospective wage data
 

probably have larger variance, the greater the demands on memory. This
 

consideration argues for heterogeneity, an extension that was not yet
 

explored.
 

Table 17 lists earnings functions that rely principally on time
 

indexing to measure effects. Since the cohort index is suppressed, the
 

linear experience term measures the difference between experience and
 

cohort, while the time trend capture% the sum of cohort and time 

a simple comparison using LNeffects. The first two columns involve 

nominal and ill real monthly incomes ns the dependrit variable . These 

at an rage of 4.1,ve rateestimates imply that nomn.-al income grew 

percent per year, while deflated income gi ew by 2.4 percent per year. 

This real income growth cornplare, astoi.hing]y well with a 2.3 percent 

annun growth ill re l! i)r-capiti Ma lay.ian Gross I)omvet ic Product 

1950 and 1973, a:. reported il I hublihed natioial accounts data.between 

Indini;, earn 60Ethnic differeicew. ill average incom.s are enormou, 

469
 

earn 108 percent morepercent more thall ialay:. (e* . 1), nid Chi ne. 


than Ma]ay!, (O 732. 1). "ina ly, the es timat e of p--the, intra-worker
 

incot °iid icatwe. ill this. :simple 

of permanent 

correlation coefficient ill - that 

specification, 60 pc rcelit of re-.i d a wrial(e cow.i t s 

individual di f ffernl. in 4-11riiig!. (11pr,; itre'.unobserved 


the first time
In the third t olurn of Table 17, wv nov nwIay for 

from simple ti me Index ig. Thte e:,ti mat.(d rate of return of 10.1 percent 

per year of idd itionn] ,choolliu.g compare, qruit e favornbly with those 

obtained from micro dnttal the. U.S. tlort iriorq)taut, if ole views 

education (for thn moment) as the vehicle through which cohort effects 
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Table 17
 

WAGE REGRESSIONS--SIMPLE SPECIFICATION
 

(t statistics in parentheses below coefficient)
 

Variable 


Constant 


Experience 


Experience 2 


Time 


Indian 


Chinese 


Education 


Education x time 


Education x experience 


Experience x time 


p 


Log likelihood 


R2 


Nominal 
Monthly 
Income Real Monthly Income 

3.476 3.726 3.323 3.358 
(85.8) (92.0) (69.9) (56.0) 

.0452 .0475 .0623 .0592 
(' .7) (15.4) (20.1) (12.9) 

-.0011 -.0012 -.0013 -. 0007 
(20.6) (22.3) (22.7) (6.06) 

.0406 .0237 .0093 .0153 
(16.2) (9.49) (3.70) (3.01) 

.4714 .4691 .3698 .3800 
(6.04) (6.01) (5.16) (5.26) 

.7287 .7321 .6376 .6454 
(13.8) (13.8) (13.1) (13.1) 

.1008 .0653 
(13.9) (6.60) 

.00133 
(1.96) 

.0007 
(1.01) 

-.0009 
(4.89) 

.592 .600 .552 .559 

-42619 -42591 -42504 -42463 

.29 .17 .19 .19 

$1
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operate, comparison of Columns 2 and 3 indicates that the time-related 

growth in earnings can be split roughly in half between the effects of 

cohort improvement and economy-widt, productivity growth with time. Or 

alternatively, if we condition on education, the combined effect of 

cohort and time-.elnted growth is reduced by 60 percent. 

The last column in Table 17 represents a s rnple attempt to detect 

the presence of interactions between cohort, time, and experience 

effects using education as a simple proxy for cohort.tL6| Given our 

discussion ijlove , the s i gus of the t hree inte!ra ctive vari)leI , agree 

with a priori expectation!'. The i)o:;ttfv- f,ducat ion-time interaction can 

be interpy-eted to leain t hat better 4duratcd L.ozrr 1will- fit 1:woi from 

tid 

the |o: itiwe (1i b .it !..t I i ., ly ii f i nt ) exp,.t i cn v-4-ductit ion 

the introductiol of nis. d,, Mil tvC,lI010; y ovt ive,. .s im" Aarly, 

interaction imp] if-, thait mo.Ored4(it d worl 'in enj)oy'li~i(n ~~ 

growth ovcr , (i.-.., %chool1,,. MI. individual'.,,tLei car-cr-. ... an 

Investment effit ietcy in oi-thv- ob invFitmetl). Vinzally. the .trongly 

signifIcant Wtgil Lyei ,4lntc iont c witht itn-exper intract i ton-. i,.te'n, the 

(0) Ti is match of vd,,icatIon with cohort should not be !.trvt(:hied too 
far. Clearly, the .inpl,' inteirpretation in the text a',umes that the 
spec if ic ttIlo in colu it 1, tic , a]l thIte reoleV lt I , -tera~toions.As-

one wou Id v.xp.e( t _ -. ,tddard id tf icat iot 1)rot)l rn become. more 

complicat ,d wighue oe ai low', fot itenations. 

4Lt t y - v+ a,t a 4 11 ec 4 at(.4 a et 

4- a 7 1-'4 a81 *4 11 

Suppressing the cobort i nt.x , t0.te sr t(o!t; to 

y - (a - a1 )v 4 (,, I at)t 4 ( 4 4n 6 - n - 2a 9 )te 

4 4 a5)t&(a 7 4 a,) - 14 )v 4 (a 8 a 94 

There are nine parameters an(1 only five independent variables. 
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notion that younger workers benefit more from advances in technology and
 

knowledge. In dynamic, growing economies, it apparently is the more
 

educated and youns, who benefit and contribute the most. 

Much of the recent emphas is oil growth with equity rest s oil tile 

presumption that th(, rewards of growth can he coiceittrtted oil the few, 

leaving the many, pairticulntluy th, poore!,t of tht, poor , ui affected. In 

Halaysia, a-i in no!,t developi tin count rie%, thti% concerti a)out the 

distribution of tile he ne I, of ;zowth ies rnwe r iierv'v0 doestoutc. t han 

' 
or01 more edutilted'(1 ga c.o re t hnt 

other,%. We addraI.'r, pal t of thie'-- I:r.ieU,'by e'xtiniiniuq; diff'r'!ntial 

trend, by utran-iwi-a , nrua', (iii 'lab] ' 18) and amongMa] uiys in''. three 

ethnic group (in Iul]'. 19). 

Table Ili .xpind%'. ,t;,bni.it ertiting:, function by Introduc ing a set 

of 111(11 ratoi 'ii lbIc' 1-1 typu~4 of locationl. 101 1ow' tri tite IdveVlopment 

the qltie!stiOil of Whet l' tilt- youn 1

In Sec. 111, t_,v ititiotli1(4 (I11%,y 'a blsfor res.idi'iic' il il UniaLpur; 

lpoh or 1'enii, it bt- r iIlawi al a nd( for, pII llti I ''5. T'. 1'ft 

are I x i a11l ~ In !.(.to1i of 

Tab)e( 13, ,' a t,.zha t xl.',,. xc x'n ' n(dx: ax itx x.'id,'i oc, with time and 

out grolup tlo'~' .l:; In l * tilt- collumi 

thle (x'XI '.1 i(v yliidxat ii I) (i0;1nxxne i; '.l'xs C )I/it4 earit 

from 12 to, 2', j,'rxiit x:.,x,' tlxwii :i.l' nl r1 ,1I w .'' )'J }I,'v,.r, 

( W1) f It t he4-e Ix(,a t Io:I ti I I I a(,n II... I.l , Iy 1) i 1( 1- r'~t4I C at 

tile t irm . of oxi x iI, ' IonxC . ,%( lit Ii ,'' y.i t, I w'.% t Ir.: ntd 
peopl ', the 11 t XI (if d I.t t , % Intox till "'hivx tirlain ax;' :xril a iz',t 

Ir bar,''d on I.84'i I t u.tl e'. "I ;j fl' , '.'''w iI iitj Cliti/1 ,, Ij 

Ili)] Yor -Irpj i( iC y t i'. JII #xpi i I n io4 t, *~ "ii4 i ( 

re's Ideict ill II1,y noli t i ia p1 rix Ill r 1S1ic4 'tI' ' Ix -d 5J . f tI u, We 

permi tt of itsiit ic ,thI e' I f4-t t i i l Xt,. ' ,i t -, y wit hi ti v.'(C Ii of the 

itIi Ilai (Chli :C1i'.. ui.. I( I it 'l 10h' Ili. Wi' 0 1 id(4 o fill iany ug IIt t 

di ff4'r'll(.('-. nrx,'l tilh ii l tin |ijqle °',, . Iix',i1" tiiibri' i' 'iiI W'. 

spvc iflctitio (If 8 p1 :it tcxt.tit) 'Il1 i' 5'clit i'd thel 

191 "'hi. range 'pthli%' the "), ,CI'llt nivilaitlg,, of re'. d(e,4it. of Kuala 
Lumpur to the 12 per(C-tit pr , ti m received in Ipoh and Ietntig. Host of 

tile Cnidellci4 , Singnpore times,foreign , ton, rt% eithr'r of 1it more recent 
or China t l pst.In lns 
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Table 18
 

WAGE REGRESSIONS TESTING URBAN GROWTH
 

(t statistics in parentheses below coefficients)
 

Variables
 

Constant 


Experience 


Experience2 


Time 

Indian 

Chinese 

Education 

Kuala Lumpur 

lpoh and P'enang 

Other urban 

Foreign country 


Time x any urban 


Experience x any urban 


2 
Experience2 x aly urban 

p 


log likelihood 


R2 

3.2945 3.398 
(70.2) (68.8) 

.0624 .0563 
(20.3) (17.6) 

-.00125 -.00179 

(22.7) (19.3) 

.0099 .0074 
(4.01) (2.85) 

.3465 .3349 
(7.03) (4.77) 

.6017 .6014 
(12.4) (1.2.5) 

.0945 .0940 
(13.1) (13.1) 

.2213 -.0828 
(4.80) (1.45) 

.1158 -.1964 
(2.98) (3.80) 

.1409 .0502 

(5.03) (1.18) 

.1817 -.0423 
(2.74) (.59) 

.0054 
(2.76) 

.0204 
(6.32) 

-. 00003 
(1.29) 

.5406 .5421 

-42481 -42435 

.19 .20 
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Table 19
 

WAGE REGRESSIONS--ETI[NIC DIFFERENCES
 

(t statistics in parentheses below coefficients)
 

Variables Chinese Malays Indians
 

3.997 3.803 3.285 4.320 3.790
Constant 4.361 

(99.5) (63.9) (73.1) (46.0) (61.3) (41.7)
 

.0842 .0323 .0495 .0249 .0393
Experience .0716 

(16.2) (18.5) (6.67) (10.1) (3.49) (5.87)
 

-.0017 -.0017 -.0010 -.0010 -.0006 -.0006
Experience 2 


(19.9) (2.02) (11.8) (12.0) (3.96) (3.97)
 

.0068 .0268 .0101 .0232 .0087
Time .188 

(5.44) (1.89) (6.74) (2.51) (4.11) (1.70)
 

Education .0752 .127 .1061
 
(7.81) (,.96) (7.90)
 

p .519 .483 .628 .585 '590 .496
 

Log likelihood -15749 -15721 -17446 -17401 -3852 -3826
 

R2 
 .233 .241 .11 .12 .18 .22
 

column 2 of Table 18 demom.trn ro thitt the? regionitl1 income 

riot t(.o. Li,,t ovvr time or ov,!r Iabor market, career&.differential., were 

Not %urpri!.i.,;y, expz iiite p1 f2il ,. ,3 t i t a 2 perc rtit more 

trapid ratv i, tirb i itrv'a., thi in iir.il tmcln. "li more ovv l renult 

imi. enxId I gi-orm,, ojni -u oleinvolvw., th. di I I rIent i /11 t t . 4-L, 1 f of 

percent pe yeij rloi, iijidly tit miu n phin w". than ini rurl one'.. IlI 

1949I, thu itttcejuIt )'Viii in thu.' i;r,~ .I in,. w-- dif fer'i jil?. were 

a 1uo!.t 1iotlvXi '. t t I 4' tl itili a /lla1 ll t i i tb ;P . ,1,' the 

HAInlay:nin .economydeve lpud, dif' n,(". bitwenvi atb in ntno ruraliziieors. ,.4 

pla i e f d ntidqI( xpntidvd. &tii i. ar, anmerg? Alth htnv,.t ,g inco;rt iii urbani 
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did grow more rapidly, Table 18 demonstrates that rural areas shared in
 

the income benefits from growth. Per capita incomes in rural areas grew
 

at 0.7 percent per year compared with 1.3 percent in urban places.[10|
 

Table 19 presents estimates of these simple earnings funct ;ns
 

separately for Halays, Chine.'e, and Indiwais. The most important
 

comparison involves Malays and Chinese, where ethnic differences exist
 

in both career-related wage growth and time-related wage growth. By far
 

the largest difference i!; tho much more rapid earnings growth for 

Chinese over their careers than for either Malays or Indians. The 

difference; in intercepts alone predict a 74 percent income premium for 

Chinese 
(in 1949). However, we estimate that thi: income adwlintage of 

Chinese oVw-r ,alay-. 'ould ,;r-ow to I1'8percent by the tii.(, the,e men had 

20 years, of work expe rien(: III thi., dir e ,ion of tinle--th e pas; ,age of 

worker:s throu,h their career,--Chie.,e advanc'. wick fiat r than Mlays. 

HowewVef, in the otlien time I irmm. io-.-thi, ] jlV.,,' of a cilendar 

year--Malay inco incicra".Id t.h111 Chinf'.'. W'ow. li'r, ",e lmatf. that 

across! calfIldii tiii ,, ilncomr., of fli ] %. iitua1 ly ,row at (.8 per. unt 

faster that: ilncoi., o Chini., . "lh .. two dir ;4, n' of t irtv--carter 

and calenda',i iic €'()iftI|,¢d. ji'i:mr--azI* oft o A', aj y air i'.,, ind(1ividuals 

move thronqli tir q m(irr-,.,iOmi, r:ll .,. progr-':,.. muchhoth d n%. t :,.l,.ly . Cl 

faster than liliiy% a. cnr 4.*. :. infold, oi ,aliy', catch uip a It1tle over 

CalendaI/ lf:'a"if v.'. to::;J.1ire pi, li, witi thi ,):" a,:Joiiut of :oih'.t 

experilv tv. 'III( elffv(_t of (.are,'ri ' i.. " thiol, ]l tiviv far v: ,ee s that 

of )iurr' calemdar ti mm. TI' '. of the imcorm, auivint ape recei ved by 

Chinese,. for another y4'tir of exp l i lent :i.f ivv t imw. at. larye an. the 

110] One puzzle, 'nerg Ing from t hi'-.' re, 1tr, i % why the, Incraa ing
income disparity between turn1 and urban nrrnt did not .meraton any 
large net migration from rural to urban places. 

'Ac 

http:incicra".Id
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relative gain for Malays as another calendar year ticks off. Table 19
 

also indicates large differences in the rates of return to schooling for
 

Halays and Chinese, with the estimated schooling coefficient 5 percent
 

higher for Hal.ys.
 

Schooling and Family Background
 

Because questions concerning the role of schooling in the 

development process are so widespread, we concentrate in this section on 

empirical results that relate directly to the income-schooling nexus. 

Table 20 lists the distribution of school completion by male birth 

cohorts, while Table% 21 and 22 cont a n our . tatis tica] tia lysis of 

school ing. 

The twenity yveti!. hvti.eevl the late' 1920!. itil Oil! late 19405 

wltne(:ivd ti _hrv-yir increi.-, in averag, -. ,hooling. For the earliest 

cohort prie:eriti'd, W)/ of thle vlv lihadino forrii 1 .(hoonr,1 inorte than 1/4 

were illite-r-ate, and l,',', thiiii ]', pt.I:enlt litten1de(d -.0o 'l heymI the 

primary level . Ii totir..t , 90 lvt,(.,;t , II tIl,, ItCeC(A' th i. IW%, nt 

cohort nre',;,t.'e,, i I ,r.te , i orot all had at t.iiil c, *..ff,, tnd 40 

percent ''.w )t I'Ili ir.ry level. Cnivv~. ity 1Itv1i(oln., rgi iain, 

" 
quit e rare,, howe.v,, . Vl- the' .i,ill our ' . th'" .l vas ntrj;in for 

School1 in" phI ti ioi ll r 'J '* .11 c I' ., l~oll to 11lt 1-1. A '(11('0 I it III) toidIE' 

completo t111 pm Iilm y level , 111A , lot t he r-no).t I. i1 nI i(h'1 I '.% . hlet r to 

go oil to the si oi vr* I. 'ai e111iIs Il* .iijoo 1ing10I.i* 

of re.a12ld1'~ . j.l~l iil11 hhoP ['iE.1 ilil. 'n e ' fim d
t

6h 

percent of lie rI atlh -,rsnevitr ntte,4!i-' .h,,] Avem,.'g', %(1.}holi war. 

bix-tvilth'. ')f 1i ylni 1(1 i r l, ' * (120 I'.. ilt y l,.', thri , y i , for. f.. 


f atherr, W.hilf v iti'r.%v n .( lhoiI - or p v Iio Ia 1% w'( llS ptirefltftlve ariz 

It in (1 iitn mo(he t. Il 

111) appendix Table A.3, averagei nchoolirg lewvln are listed for
 



Table 20
 

DISTRIBUTION OF SC11OOLING BY YEAR OF BIRTH
 

Percentage in Schooling Interval by Birth Cohort
 
Years of
 

Level School!-,g 1325-29 1930-34 1935-39 1940-44 1945-49 1950-54 All
 

No for-al schooling 0 20.3 15.2 
 11.3 7.9 3.2 3.5 
 10.3

Standards 
 1-3 20.3 2'5.0 22.6 15.7 10.1 10.5 17.8

Standards 
 4-6 44.9 46.3 41.0 48.7 42.9 48.8 45.1
 
Remcve and form 1-3 7-10 
 8.0 6.1 12.8 10.5 23.3 22.1 13.4

Fornz. 4-6 11-14 5.1 6.7 10.3 14.7 16.4 11.6 11.1

iversity 15+ 1.4 0.6 2.1 2.6 4.2 3.5 2.4
 

Average schooling level 4.18 4.35 5.23 5.96 7.14 6.77 5.59
 
Percentage illiterate 26.8 30.5 25.1 18.8 
 8.5 11.6 21.6
 
Average ,.chcoling level of 

Father 1.86 1.82 1.98 1.69 2.14
2.50 1.93
 
0.45 0.59 0.59 0.80
0.59 1.30 0.63
Median age of cohort In 1976 49 44 39 34 
 29 24
 

NfOTE: 
 In Halavsia, priary school consists of six grades, called standards. There follows a one
year "-ec ove class" for .tudcnts who change language of instruction between primary and secondary
sch1ools. Secondary education begins with lower secondary schooling of three years duration, called
for s. -o proceed further, a student mLst pass a country-wide exam, the l~wer Certificate of Educa
tion. At this point, tstudents :-Iy follo- a voca-ional track of two years duration leading to the
r~ceipt of a Malaysian Certificatu of Vocational Education. Other students may follow an academic 
track of two years, form=,s four and five. These students may then take the Malaysian Certificate of

Education examination. Students may then attend two years of pre-university training, upper and 
lower sixth for=s. The remaining levels of schooling consist of university training.
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Table 21
 

WAGE REGRESSIONS--FAMILY BACKGROUND VARIABLES
 

(t statistics in pnrenthc.es below coefficienits) 

Variable
 

Constant 3.413 3.179 
(57.0) (52.8) 

Experience .0499 .0614 
(16.7) (20.1) 

Experience2 -.0012 -.C]3 

Time 
(22.4) 
.0221 

(22.7) 
.0101 

Indian 
(9.28) 
.4 jm6 

(4.39) 
.31.23 

Chinese 
(5.56) 
.5660 

(4.39) 
.53"9 

Kuala Lumptir
" 

(10.7) 
.2362 

(10.7) 
."C53 

Ipoh and Penang 
(5.06) 

.1229 
(4§.,,5) 

.0976 

Other urbn 
(3.13) 
.1519 

(2.51) 
.1339 

Rural 
(5.38) 
.2046 

(4.79) 
.1710 

Educat ion 
(5.39) (2.57) 

. CjU 

Father's education .0132 
(11.35) 

.0123 

Moth. r's,'ducation 
(2.47)

.0216 
(2.03)

.0091 

Number of nlibli gri 
(2.03) 

.0020 
(.90) 

-. 0008 
(.21) (.09) 

Fathers .3427 .2264 

P 
(6.67) 
.566 

(4.58) 
.533 

log likelihood 42527 42466 

R .18 .20 

''%A 

http:pnrenthc.es
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Table 21 contains two schooling regressions. Both include family
 

background variables, but the first excludes male education. The second
 

specification measures the total effects of each background variable,
 

including the indirect effect of family background through schools.
 

Wh-, male education is included as a regressor, we are measuring only
 

the direct effect of family background independent of all influences
 

that mediate through schools.
 

While the expanded set of background variables perform in the
 

expected manner, they do not alter in any significant way the
 

coefficients on the time and experience variables. Education of both
 

parents, and an income index of fither's occupation,[12] raise incomes,
 

the tlree ethnic groups and by agricultural and nonagricultural workers.
 
For all groups, education levels have risen as each new cohort of
 
workers entered the labor market. Agricultural workers have about 2
 
years less schooling than nonagricultural workers, but the trends are
 
similar. The Chinese have overtaken Indians to rank highest in school
 
completion, and schooling levels have risen fastest among the Chinese.
 
Almost all Malays and Indians were schooled in tate schools, while the
 
Chinese were split evenly between national and private schools. As the
 
following distribution indicates, each race attended separate schools.
 

Ethnic Group
 

Language Malay Chinese Indian
 

Malay 86.3 0.8 0.9
 
Chinese 0.0 79.0 0.0
 
Tamil 0.0 0.0 58.1
 
English 12.3 19.8 41.0
 

Type of School
 

National 94.7 48.0 96.2
 
Private 2.0 51.7 3.8
 
Other 3.3 0.3 0.0
 

[12] This index was constructed from the detailed occupational
 
codes for respondents' fathers. This index scales income relative to
 
production workers, where the Income weights were obtained from the 1976
 
cross-sectional wage by occupation oi sons. Clearly, the main problem
 
with this index is that with limited intergencrational occupational 
mobility, the Index also captures wage differences by son's occupation.
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Table 22
 

WAGE REGRESSIONS--TESTING THE EFFECT OF SCHOOLING
 

(t statistics in parentheses below coefficients)
 

Constant 


Experience 


Experience2 


Time 


Indian 


Chinese 


Kuala Lumpur 


Ipoh and Penang 


Other urban 


Foreign country 


Education (0-6) 


Education (7-12) 


Education (13+) 


Father's education 


Literate 


Education (0-6) x time 


Education (7-12) x time 


Education (13+) x time 


Education x experience 


Time x experience 

P 

Log llke]3hood 


R2
 

3.398 

(60.1) 

.0618 


(20.2) 


-.0013 


(22.8) 

.0106 


(4.31) 

.3360 


(4.83) 

.5683 

11.5) 

.2170 


(4.71) 

.1051 


(2.70) 

.1380 


(4.94) 

.1709 


(2.57) 

.0589 


(4.97) 

.1162 


(7.45) 

.1823 


(4.27) 

.0132 


(2.74) 


..
 

.535 

-42469 


.20 


3.322 	 3.228
 
(50.1) 	 (42.9)
 
.0614 .0497
 

(20.1) 	 (10.1)
 

-.0013 	 -.0007
 

(22.8) 	 (5.81)
 
.0109 .0339
 

(4.43) 	 (6.12)
 
.3383 .3397
 

(4.87) 	 (4.84)
 
.5726 .5764
 

(11.6) 	 (11.55)
 
.2133 .2330
 

(4.63) 	 (5.07)
 
.1014 .0782
 

(2.61) 	 (2.01)
 
.1350 .13/6
 

(4,82) 	 (4.94)
 
.1684 .2448
 

(2.54) 	 (3.67)
 
.0367 .0436
 

(2.41) 	 (2.57)
 
.1195 .0402
 

(7.64) 	 (1.82)
 
.1807 .0096
 

(4.24) 	 (.13)
 
.0125 .0125
 

(2.59) 	 (2.57)
 
.1953 .1911
 

(2.31) 	 (2.24)
 
-.0027
 
(3.28)
 
.0028
 

(2.91)
 
.0069
 

(2.50)
 
0010
 

(5.44)
 
.0026
 

.534 .542
 
-42464 -42415
 

.20 	 .21
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but there appears to be no impact of family size. However, when we
 

control for own education, the only family background variable that
 

matters is father's education. Onte interpretation is that measured
 

family background variables such as mother's schooling mediate through
 

education, but have little direct market payoff.[13] Therefore, we have
 

not enlarged the aggregate role of family background in Table 21, but
 

merely parcelled out its influence among a more complete set of proxies.
 

Table 22 shows that te proportionate effect of schooling on incume 

is itself highly nonlinear. [14] Income rates of return are twice as 

large at the secondary level as they are at the primary level, and are 

larger still for those few who attended university. The second 

regressioi in Table 22 isolates one mechanism tlrough which schools 

affect income,,. Literacy, a skill largely acquired in school,[15] 

raises incorne, by 20 percent. Literacy affects income benefits only at 

the -rimary level, reducing the direct effect of primary schools by 

almost 40 perceLt. 

1131 This is consistent with the majority of research on status 
attainment using U.S. data. Of course, these regressions in Table 18 
must not be ttiken too seriously since they ignore the endogeneity of the 
schooling decisi ohts. liaddition, thi!, siime literature reports that 
unmeasured family background vairiable,, ]ave importait direct effects 
(see Griliches, 1979.) 

114] A splined schooling var iable i!, used ill Table 22, with the 
slopes of the linear segment!a; allowed to differ ot the primary, 
secondary, and university levels. 

115] Illiteracy is defined a.; the iinability to either read or 
write. As the following indicates, illiteracy is sharply reduced with 
the accumulation of the first few year, of school. 

Proportion Illiterate by School Completion 

Years of Schooling 	 Proportion Illiterate 

0 	 81.8 
1-2 	 60.9
 
3 	 28.6
 

4-6 	 8.1
 
7+ 1.2
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This empirical result of rising rates of return with schooling
 

level has a number of possible explanations. It may reflect real supply

side constraints if school construction has not responded rapidly enough
 

to growth-induced demand. Second, it could capture the widely reputed
 

excessive public sector wages for the educated elite. However, this
 

explanation receives little support from ethnic-sp,,cific regressions,
 

where the rising pattern with schooling level repents itself within each
 

ethnic group. No one has argued that the Chinese hive had special 

access to public sector jobs in Malaysia. However, the third column of 

Table 22 suggests tin alternative explanation. We see there that the 

positive time-education interaction occurs mainly at higher .zchooling 

levels. In fact, rate.%of return Pt the primary level appear to have 

fallen over time, while tho'e tit the secondary and espe cially university 

level have risen. If this interaction does capture a non-neutrality 

between improving technology and schools, this complementary may be more 

pronounced than the liniear schooling variable indicates. 

The Augmented Earning! Functions 

Table 23 summarizes results with variables that purport to capture 

life-cycle wage progression and economy-wide productivity growth. The 

variables we 1(dd to our siml)le specification fall into six classes: 

labor supply,[161 health status,117] trade union member:ship, em, Ioyment 

[161 The thre(: labor supply men, ure ,, are n weekly hours worked, 
the numler of jobs, annd a durnrry varitib]I for looking for work (i.e., 
unemployed). All three variabl is are retrospective and thu, pertain to 
an individual'; obe,,ervation foi each year. 

[17] The i1,aIth Statu!. variable is derived from two (piestions: the 
existence of a physical illne.s:, or di!;ability in 1976 and the duration 
in years of that illness. Therefore, we exclude any illness that did 
not exist in 1976.
 

rI
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status,[18] length of time spent in current job, and retrospective
 

information on the existence and amount of formal job-related training.
 

The variables in Table 23 seem appropriate since life-cycle wage growth
 

will reflect, in addition to direct job investments, age-related changes
 

in the extent of work, health status, an( union membership. Our
 

selection of these variables is also dictated by the description of
 

Malaysian labor markets provided in Sec. Ill.
 

Both the possession of multiple jobs and, to a lesser extent, hours 

worked have a distinct, positive life-cycle trend. Both labor supply 

variables have a strong positive and statistically significant impact on 

monthly income, and lifo-cycle variation in labor supply contributes to 

career earnings growth. l:owever, the overall contribiition of labor 

supply is relatively modest. Conditioning on labor supply reduces 

career growth in monthly income by 5 percent. Tho:ie inen who s.!arched 

for work between their last t:.,o income observatiowi are es timaited to 

have 11 percent higher wage;, While thi s wage premium probably reflects 

nothing more than -.electivity, it is, consistenit with the spirit of the 

liarris-Todaro framework, in which wage, and unemployment are positively 

correlated.
 

Because individuals are likely, as they age, to undergo 

deterioration in health, to migrate from rural to urban areas, and to 

become members of trade unions, each variable could alter life-cycle 

wage Drofi le:,. However, in Sec. III we demonstrated that there was in 

fact little net migration from rural to urban places in Malaysia during 

1181 Employment status variables include three dummy variables 
indicating employment as salaried employee (full or part time), self
employed, or employer. The left-out group are those in family
 
businesses or in home products for sale.
 

ot 
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this time period. This is supported in Table 23, when it is seem that
 

the introduction of regional coittrols does not alter the average life

cycle experience profile. Incomes grow more rapidly for careers in
 

urban areas, but the movement of people from rural to urban area!; has 

little to do vith experIence-wage profiles in Malaysia. We estimate 

that poor health reduces monthly earnings by about 10 percent, while 

While bothmembership in a trade union increases income by 14 percent. 

poor hcalth and union membership are more likely to occur later in the 

career, neither variable account!; for much of the average career growth 

in incomes.
 

Participation in formal Job training programs in an important 

reason for the observed experience.-reIated wage growth. Approximately 

20 percent of the full sample of men re1)orted participa lion il training 

programs , nnd training and ,ichooling are strongly complemnt ary. While 

only 7 perce n t of tho!,e with no .-,chooling received formal training, 

almost half of tho,;e with more than 10 year!; of education were 

trained.[19) These types of on-the-job training incidents take place 

after entry in to the! labor market , but. they ire concntrated in the 

early years; of the career. 120] There doe; appear to be a slight upward 

(191 Tile following ts the proportion of the sample with training: 

Year!, of School 

All 0 1-6 7-9 10-13 14+ 

22.2 7.1 16.9 24.8 43.5 69.6 

[20] The following is the proportion with training by cohort: 

Year of First Years. of Labor Market Experience 

Labor Market 
Experience 1-5 6-10 11-15 16-20 21-25 26-30 31-35 

1971-1975 .22
 
1966-1970 .16 .18
 
1961-1965 .19 .26 .28
 
1956-1960 .14 .21 .22 .22
 
1951-1955 .14 .19 .21 .24 .26
 

1946-1950 .14 .18 .21 .21 .22 .23
 
.19
1941-1945 .04 .12 .14 .15 .17 .18 
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drift over time in the proportion of men who received such training.
 

Formal training is rare among rural agricultural workers, but is common
 

for professional and prcduction workers. The estimates obtained In 

Table 23 indicate that the direct effect of training is modest but that 

trainiag does significantly increase Income growth with experience. In 

fact, incomes of those with training grow twice as fast over careers as 

do those of men who report no formal training. 

In addi ion to total time spent in the labor force, we Include a 

variable measurtng the length of time spent on the current job. 

Non-zero coeffici ent, for this variable indicate that wage growth will 

be faster, th,, more stable are employment hitorie:, 'hkis positive sign 

on experiie ,ce in ctirrexnt job found in th,,s e data mirror!. finings 

obtained in similar !,pec ification, with U.S. data. The interpretation 

often given i n I.S. ',tintivg. m0 apply ii, well he re: lo iger duration in 

a current jot) inc renlits, the ,1motnt of job-:spweif i c human capital, 

thereby produc inx; liirgert ehrn tng,. -exper ience groWLh 

Table 23 al o includes- control, for type, of eriployment status. The 

principal di fference e thoe., who were sel f-employed,i betweern snlaried, 

or employerf,, compa red with tin lIf t -out group)--t -b , e workiri, inx a 

family buOnIrre.,:. On avrtige, work r-, in the firs.t threec groups earn 

more than twice tv. much a; thos. who work in a fhivily 11',iiiE",5,. We know 

that work in family-owned 1)1.t es serves as an important training 

ground for each new generation of worker .. , wiih initial job-, in family

owned busInes!:e,.. If we coma tir e re(gress:,ion!s in whiclh we control for 

employment status, to thoie in which we do not, the average experience

related growth In income declines, by a third. 
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Even after the expanded list of controls in Table 23, there remains 

an unexplained one-percent growth in average male income over time. Our 

original estimate with no controls was 2.4 percent per year. Of all the 

controls we have introduced thui far, school ing had by far the largest 

impact. Schooling alone reduced our esttimate of the related group to 

0.9 percent per year. In this loose sense, educatien "explains" 60 

percent of growth. 

What otler factor-. tire liely contributors to the remaining growth? 

Our evidence on this qi.:stlon is necessarily indirect, but we can assess 

some imr.rtant cnndidat ,. The first is address:ed in the second 

equation cc uttained in "ah'1e 23. Cetilrly, cow-iderbl, concern centers 

on any change s in Hallay:.ia',, relatlye ecow);iic pwO.itIon. Reductions in 

demand for tt product.s in which it s e s(l rinduc. rpeceial1leal incomes. 

The best .-,um.mary mea:ure of chainge, in Milay a!; relative economic 

position is the cotimodity term', of trade. Thi:, variable i!. included, 

and it i% does hav the correct expected sIgn. A 101 prcent increas.., in 

export price. rel.tive to impoxt price,, Increa.e, avrage re( It Mlaty.,inn 

wages by 2 percent. iowev,.r, tezrw, of trade cannot explain Mnalay, ian 

income growth, .Inc,. t e 'rri.of tirade have genveraijly di!te,viorate-d for 

Malaysia during the po.t WIorld ar II era. Changiiq' t.,orld prices in 

fact have reduced i ncorm' growth of Ma ay.,iali, to 011 p rcent. Thus, the 

remaining time trend that Is utulx;)laimed isi actually increas.ed once we 

control for terrns;-of-trade effect!.. 

While we have not tes-ted other factors directly, some explanations, 

frequently offered in th, lIiterature, do iot appear too promising In the 

Malaysian context. Industrialization still seems too small a part of
 

http:increas.ed
http:Hallay:.ia
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Table 23
 

WAGE REGRESSIONS--AUGMENTED SPECIFICATION
 

(t-statistics in parentheses below coefficient)
 
Variable 	 Variable
 

Constant 	 1.370 .8097 n weekly hours .4515 .4136
 
(11.9) (7.27) 	 (19.7) (18.8)
 

Experience 	 .0490 .0368 Number of jobs .1023 .1125
 
(14.9) (11.6) 	 (3.96) (4.52)
 

2
 

Experience -.0009 -.0007 Looking for work .1228 .1066
 
(14.0) (11.3) (3,11) (2.,6)
 

Time .0125 .0107 Health disability -.1235 -.0883
 
(5.00) (4.52) (3.11) (2.32)
 

Indian .2956 .2150 Trade union member .1160 .1345
 
(4.41) (3.39) (4.21) (5.08)
 

Chinese 
 .5330 .5667 	 Salaried employee .8907
 
(11.6) (13.0) (29.2) 

Education .0843 .0851 1 Employed .8051 
(11.81) (12.5) (23.4)
 

Kuala Lumpur .2187 .1831 Employer .9172
 
(4.89) (4.28) (!9.0) 

Ipoh and Penang .0930 .09415 Kxp In current job .0001 .0007 
(2.46) (2.61) (.32) (2 41)
 

Other urban .0930 .1228 Exp 2 In current Job -.O000Z -.000003
 
(2.46) (4.71) (1.51) (2.59) 

Foreign country .1256 .1229 Trafning .1851 .0750 
(4.61) 	 (1.97) (3.07) (1.31)
 

Training x experience .0267 .0'303
 
(5.71) ((,.74) 

Training x experience 2 -.0006 - . 0(6 

(3.95) (4.18)
 

Terms of trade .2237 .2328
 
(4.43) (4.80)
 

p 	 .523 .514
 

log likelihood -42207 -41780
 

R2 
 .239 .301
 

I 
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the aggregtte Malaysian economy to have played a major role. Until
 

the 1970s, growth in the manufacturing sector was relatively modest, but
 

Malaysian incomes grew long before 1970. 

Another theme given :omae prominence in tlw development literature 

involves the desirability of diversifying the export sector, either in 

the compusition of the goods r.,kduced or in terms of the nations that 

are the principal buyers. . N 1ays ia could .eem vulnerable oi: either 

front. Exports are highly concentrated, with more than Iwf of export 

value in only LWO Joode,,, till tod rubber. WIth the development of palm 

oil and the emergenice of petroletm, Ha la);,ila (i ti(iver:nify it!, export 

sector after the mid-1960:,. However, before 1965, tile proportioll of 

export', i (.count(l for b y tin i-md rubbe r reirnai ne( remark(bly stable, at 

levels eycedinig 60 percelt. Indeed, wh(n we introduce thi. variable 

into the.,w regnrv5 ioU', we obtiaill tlie incorrect Sin.i itr Irly, the 

concentration of export am I, to the li;ipal biy,,r. (:;iligajpore,pr i Japan, 

U.S., anld i.K.) did not ( hang.' over tim,. " iuw.,neither factor can 

explain long-term trelid:. for Maltiy:.ia. 

Ariot her expliinatiou !.m', the 1)t The ho rtrT promi S i ri. 

description of t' ie Ml1ays nn economy fin Sec. I indi catud that important 

technolog iclamtviic; hiad occurrv(1, particularly ill th two most 

important crops, rubber 111(1 ri(;e . lhi: 1,impr(,..ioll i:, r inforced in 

Table 24, which Indicates that productivity iii both sectors. has 

undergone substantial improvement. 

http:Maltiy:.ia
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Table 24 

PRODUCTIVITY ADVANCES IN RUBBER AND RICE
 

Rubber Rice
 

Average 
Output per Output per Productivity 

Year Worker Planted Acre Year Per Acre 

1915 0.20 0.07 1934-38 17.2
 
1929 0.56 0.15 1948-50 18.0
 
1933 0.89 0.14 1955 19.7
 
1968 2.71 0.34 1965 25.7
 
1972 3.31 0.43 1975 30.1
 

CONCLUS I ONS 

Thirty years ago, one could persuasively have argued that Malaysia
 

was an unlikely location for an economi(c miracle--that the economy was 

and would remain primarily icgriccultural, with more thim lif the mule 

labor force em,)loyid in icu I tur . Ugrnt il the ] 970,., v('ell tra l- scale 

manufacturing w'ould at be!,t play a modw. .t role. A lft ' k,y com: odities 

would do..aatq the eco'ony, making it ':us"ceht ible to ignit icflrt price 

fluctuations in thte short run 11nd vuli.eral)le to a (h4-trI iorft ion In the 

prices of a few good-, over the. !ong run. 

The )roplIets of gloom co! haw, been part ialIly corrct., Pubber 

price,; fell by more than half between 19149 and 1972. A. a reult, 

Malnysia'! term-, of trade with the re;t of the world turned against 

Malaysia during thi period. Horeover. It!, other hi. toriCally Important 

commodity, tinl, confronted problem:,.. By thie. 1')70:., tin mie,., appeared 

to have exhausted their potential as proven reserves were depleted. 
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Compounding these economic difficulties, the country faced some serious 

political and sociat differences among its three main ethnic groups. 

Thus an observer 30 years ago would correctly foresee a country that 

failed to indust 2 le izo, rermtned highly concentitrated iI thev goods it 

exported, was dependen .il aI few countries as consumer s of its exports, 

faced highly unstiihle world prices for its goods, suffered a sharp 

doter ioration in its terms ol tradt, and never elininated othl ic 

divisions within its population. One could understand pe,:iriism about 

Malaysia's prospects. In spite of all this, the economic miracle
 

nonotheles:, occurred. 

This report has document ed some of the conrsequences of this 

miracle , mainly for its di, tribution effect% on the MalayiAan people and 

the manner in which it altred laibor market%. We a lso shed light on 

some caus,-, of thi-, S(jthea-,t A'.in r.tory . lihe iTnwVt h114t,5-,ii(<ct'5: tnlde 

In improving the .,E i 1 of its l;,op 1 till :hi-Ifori I1 :.Iii oli i inud job 

training pi ogia ., and thoe 'jhtnsi. pla: ed on t e iiiica1 dvci4.wC'i in its 

most important comrnioditIt e5, - eem the mo:,t cogent explilltiollI for 

Malaysia's growth. 
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APPENDIX: ADDITIONAL DATA ON JOBS AND SCHOOLING
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Table A. I 

TYPE OF JOB 

JOB COHORT 1946-1950 

Years of Experience 

Type of job 1 5 10 15 20 25 

A. 

B. 

Firsi lob 
Salavled--Full Time 
Salarvd--l'Part Time, 
Se1f-vnployed 
1'1i ly Ih'.im,,;. 
Em1fl)loy(l 
Home lPro( ct ioll 

Secola Job 
S.1 li i'd - -*1!11 T im. 
Sal i,.d---Part Tirm. 
;e I f-,'mp 1oy,-l 
rtii i y !$u, .t, 
Employer 
Horae IroduC t o-

68.3 
5.6 

11.2 
14.3 
----

0.6 

----

33.3 
22.2 
44.4 

----

72.0 
5.6 

13.7 
7.5 
0.6 
0. t) 

7.1 

50.0 
21.1 
21.4 

72.7 
3.7 

18.0 
3.1 
1. 

.. 

6.7 

60.0 
26.7 
6.7 

68.9 
3.1 

19.9 
3.1 
3.1 
1 .2 

:4.5 

59.1 
27.3 
4.5 

4.5 

64.6 
3.1 

2.3.9 
2.5 
4.3 
1.9 

3.4 
58.6 
24.1 
6.9 

6.9 
.... 

61.5 
2.5 

27.3 
1.2 
4.3 
3.1 

2.8 

50.0 
33.0 

8.3 

5.6 
.... 
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Table A.2
 

SUPPLEMENTARY DATA ON SECOND JOBS
 

A. 	OCCUPATION DISTRIBUTION OF SECOND JOBS:
 
1976 CROSS-SECTION
 

Second Job 


Professional and administration 

Clerical 

Sales 

Service 

Agriculture 


Farmers 

Agricultural workers 


Other laborers 

Production 


Distribution of second
 
jobs by race 


Malay Chinese Indian All
 

2.5 8.8 0.0 4.0
 
2.6 3.5 0.0 1.7
 
14.4 29.8 14.2 18.5
 
9.1 1.8 14.2 7.5
 

60.8 47.3 42.9 56.4
 
15.7 24.6 14.3 17.6
 
40.5 11.1 28.6 35.3
 
1.3 1.8 7.1 1.7
 

10.5 7.0 21.4 9.9
 

32.2 15.7 12.3
 

B. DISTRIBUTION OF SECOND JOBS FOR
 
JOB COHORT 1946-1950
 

Second Job 


Professional, administrative
 
and clerical 


Sales and !iervice 

All agriculture 


Farmers 

Agriculture workers 


Production and other labor 


Years of Experience
 
1 5 10 15 20 25
 

7.7 7.1 	 9.5 11.5 9.4
 
7.1 14.2 19.2 21.0
 

88.9 84.6 	 78.5 57.1 53.7 46.9
 
11.1 15.4 	 21.4 19.0 15.4 15.6
 
77.8 69.2 	 57.1 38.1 38.4 2&.1
 
11.1 7.7 7.1 19.0 15.4 21.9
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Table A.3 

MEAN SCHOOLING LEVELS BY COHORT 

Item 1925-29 1930-34 
Birth Cohort 

1935-39 1940-44 1945-49 1950-54 All 

Total sample 
Workers 

Agricultural 
Nonagricultural 

Racial group 
Malay 
Chinese 
Indian* 

4.18 

2.82 
5.03 

3.67 
4.10 

5.91 

4.35 

2.96 
5.10 

4.05 
4.18 

5.23 

3.48 
6.15 

4.32 
5.97 

6.27 

5.96 

4.11 
6.99 

5.43 
6.63 

7.14 

5.10 
7.90 

6.71 
7.65 

6.97 

6.77 

5.74 
7.86 

6.36 
7..4 

5.59 

3.96 
6.48 

5.09 
5.99 

Median age of 
cohort in 1976 49 44 39 34 29 24 

*Because the Indian sample is 
10-year intervals are provided. 

too small to give 5-year intervals, 

V U 
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Table A.4
 

LIFE-CYCLE RESIDENCE DISTRIBUTION BY LABOR MARKET COHORTS
 

A. Initial Year of Market Experience 1971-1975
 

Years of Market Experience
 

Kuala Lumpur 12.5
 
Ipoh and Penang 8.3
 
Other Urban 20.8
 
Rural 58.3
 
Foreign Country 0.0
 

B. Initial Year of Market Experience 1966-1970
 

1 5 1 

Kuala Lumpur 12.7 12.4
 
Ipoh and Penang 11.6 8.9
 
Other Urban 18.6 23.6
 
Rural 55.8 53.9
 
Foreign Country 1.2 1.1
 

C. Initial Year of Market Experience 1961-1965
 

1 5 10
 

Kuala Lumpur 7.9 7.1 7.8
 
Ipoh and Penanga 15.1 15.5 13.6
 
Other Urban 30.9 31.2 27.9
 
Rural 42.1 42.2 46.1
 
Foreign Country 3.9 3.9 4.5
 

D. Initial Year of Market Experience 1956-1966
 

1 5 10 15
 

Kuala Lumpur 7.1 8.8 8.8 9.9
 
Ipoh and Penang 11.3 11.1 14.7 14.1
 
Other Urban 26.2 24.7 24.1 25.1
 
Rural 54.1 53.5 51.1 49.7
 
Foreign Country 1.2 1.8 1.2 1.2
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E. 
Initial Year of Market Experience 1951-1955
 

1 
 5 
 10 
 15 
 20

Kuala Lumpur 8.1 
 8.7
Ipoh and Penang 10.7 10.1 10.0
9.4 
 9.4
Other Urban 11.4 11.4 12.0
20.8 
 24.0
Rural 26.0 25.5 
 24.7
57.0

Foreing Country 

52.0 52.3 53.3
52.7 

4.7 
 3.3 
 1.3 
 0.7 
 0
 

F. 
Initial Year of Market Experience 1946-1950
 

1 
 5 
 10 
 15 
 20
Kuala Lumpur 25
 
7.2 
 11.0
Ipoh and Penang 

11.0 9.7 9.7
11.8 9.1
16.2 
 11.6
Other Urban 30.9 14.3 13.6 13.6
25.3
Rural 26.6 27.3 
 25.3 
 26.0
 
Foreign Country 

48.6 48.7 48.1
45.5 

50.0 
 50.6
2.0 
 1.9 
 1.9 
 0.6 
 1.3 
 0.6
 

G. 
Initial Year of Market Experience 1941-1945
 

Kuala Lumpur 1 5 10 15
6.3 20
6.3 25
Ipoh and Penang 
9.0 

7.2 6.3 6.3 
30
 

9.9 7.2 6.3
9.9
Other Urban 9.0 8.1
29.7 8.1 9.0
32.4
Rural 27.9 31.5 
 29.7
46.8 25.2 24.3
Foreign 49.5 51.4 51.4
7.2 55.0 57.7 59.5
2.7 1.8 0.9 1.8 0.9
 
3.6 
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INTRODUCTION
 

In recent years, considerable work has been directed to estimating
 

the effects of agricultural research and extension services 
on agricultural
 

Much less attention has
 productivity and on the distribution of income.
1 


been given to the causes of public investment in these types 
of information.
 

This neglect has been encouraged by the traditional assumption 
that govern

ment behavior is exogenous to the economic system.
 

By dropping this assumption, it is possible to obtain new insights into
 

If public investment
economic development and the distribution of income. 


in agricultural research is the result of pressures by interest 
groups,
 

the ability cf these groups to act collectively becomes an important
 

Similarly, if the distribution
constraint on agricultural development. 


of extension scivices in a country is governed by political forces, which,
 

in turn, are determined by social and economic variables, then these
 

variables become determinants of the distribution of income.
 

This paper attempts to analyze allocations of agricultural researc'i
 

a political-economic frrmaand extension services in India in terms of 


work. The empirical evidence is viewed in the light of two competing
 

One of
models of the distribution and level of public goods provision. 


of Hayami and Rutvanthese, the "efficiency" model, is based on the work 


if they
(1971). This model postulates that government agencies act as 


were maximizing economic efficiency, responding to product and input
 

prices just as the market does. The alternative hypothesis, which draiws
 

1Huch of this work is summarized in Evenson and Kislev (1975).
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on the literature on economic regulation (summarized 
by Posner, 1974),
 

Is that government behavior is motivated by the desire of politicians
 

It is shown in Section 2 that this "interest group"
to remain in office. 


theory has implications for the distribution of public 
goods not
 

These empirical implications are
 suggested by the "efficiency" theory. 


tested in Sections 3 and 4, using two data sources, 
one on the provision
 

of agricultural ctension services in Indian villages, 
and the other on
 

agricultural research output in 14 Indian states.
 



-3

1. MODELS OF THE DISTRIBUTION OF PUBLIC GOODS
 

There are two competing models of the diL;tribution of public goods.
 

One of thc;e, which we call the "efficiency model," holds that the quantity
 

and distribution of public goods is determined by considerations of
 

economic efficiency -- i.e., by a comparj:ion of aggregate economic costs
 

and benefits. According to this model, for exampitL, if Village A is
 

chosen as a location for a school rather than Village B it is because
 

Village A has more children of the appropriate ages, or because village
 

A is more densely populated, or because the adults in Village A place
 

a higher valuation on education, etc. The second model, which we call
 

the "interest group" model, postulates that public goods are allocated
 

vo as 
to maximize political support for the government. Thus the
 

interest group model would add to the considerations mentioned above,
 

that Village A may be more "cohesive" politically, in a sense to be
 

clarified below.
 

There is clearly a large common ground between these two models.
 

Any variable, to begin with, that determines an individual's demand for
 

the collective good belongs in both models. Secondly, the efficiency
 

model is, in many respects, indistinguishable from an interest group
 

model which views consumers as the most powerful and important interest
 

group (Cf Posner, 1974).
 

For these reasons, interest group models tend to include the same
 

variables as are included in efficiency models. But the interest
 

group model's emphasis on special interests rather than general welfare
 

(the latter is, strictly speaking, irrelevant in an interest group model),
 

together with the interest group model's focus on capability of collective
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action, lead additional variables to be considered which have no role
 

in efficiency consideration . One such set of variables, relating to
 

the system of land tenure in villages in developing countries, will be
 

examined in detail in the next section.
 

Thus the inter ;t group model suggests that there may be patterns
 

in the distribution of public goods which are not implied by the
 

efficiency model. Since the latter approach does not imply that such
 

patterns do not exist, we cannot use their existence to refute the
 

mffirlpnev model. 
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2. TYPES OF INTEREST CROUP MODELS 

The interest group model usually takes the form of a political
 

market, in which a set of demanders, individually oz in some organized
 

fashion, demand collective goods in return for "votes," or, more generally,
 

Actors are generally assumed to act independently
political support. 


and voluntarily, just as they do in ordinary markets. This type of
 

model, which we call the "independent actor" model, has been applied
 

.
to the study of economic regulation,1 as well as to the analysis of the
 

demand for agricultural research in 
the United States.

2
 

Such studies have not resolved a fundamental difficulty of the 

"independent actor" assumption -- the free-rider problem. Since the 

policies or collective goods which are the subjects of the analysis are 

general'v non-excludable, i.e., actors cannot be excluded from benefiting 

from thctm, why should anyone participate in the lobbying effort to provide 

them? A number of answers have been offered, postulating (a) the tying 

of private by-products to the provision of the collective good (Olson, 

1965), (b) the asserted positive effect of asymmetries of interest within 

the group of demanders on collective action (Stigler, 1975), and (c)
 

"matching behaior" among demanders which provides private incentives to
 

act collectively (Guttman, 1978b). While none of these approaches is a
 

complete solution of the-free-rider problem, each provides a bacis
 

See Posner (1974) for a useful review of this literature.
 
2Guttman 
 (1978a). 
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for expecting collective action, albeit at a collectively suboptimal
 

level. Each of these approaches, moreover, suggests that group
 

lobbying effort will increa.e absolutely, if not proportionately, with
 

group numbers (size).I
 

In the context of traditional agricultural communities, however,
 

the "independent-actor" assumption becomes suspect. In order for actors 

to be autonomous in the political market, they must also be independent 

actors in the purely "economic" market -- otherwise, one actor or a small 

group of actors (e.g. , woriopsurists in the labor market) can exert 

leverage on the others. Precisely this sort of market imperfection
 

is likely to characterize small, relatively isolated agricultural
 

communities in developing countries.
 

Taking account of this "leverage" leads to a different version of
 

the interest group model, which predicts a higher level of collective 

action, and thus a greater probability of provision of collective gcods, 

where a small group of actors at least partially controls the actions of 

the other actors. A classic example of this situation would be where 

one landowner hires a large fraction of the agricultural laborers in a 

village, and wherr a r: 1 ZLively large proportion of the village households 

are dependent on agricultural labor for a significant proportion of their 

income. In this situation, the landowner is in a position to force his 

workers to vote for candidates of his choice, as a condition of employ

sent. Such coercion would be one way of "solving" the free-rider
 

IInformation costs, or income effects combined with a price-inelastic
 

demand for the public good, tend to make even this relationship ambiguous,
 
however (Guttman, 1978b).
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problem discussed above. The monopsonistic demander of labor can extract 

such "lump-sum payments" in the same way as a price-discriminating 

monopolist appropriates consumer surplus. Indeed, a second situation 

In which leverage can be exerted is where capital markets are imperfect 

and farmers are dependent on others for credit. 

In these sorts of settings, we may say that a "dependency structure" 

exists. Such a "structure," to repeat, prvrides a solution for the 

free-rider problem. In effect, the maintenance of an economic relation

ship (e.g., cmploynent) is tied as a by-product to the provision of a 

collective good. The good, of course, need not be demanded jointly 

by the "coercer" and "coercee" in order for the coercion to exist. Since, 

however, the market power of the coercer is always limited -- by the costs 

of migration, if nothing else -- one would expect that the dependei.y 

structure will be more able to solve the free-rider problcm, the more the 

potential "coercee" demand, thf- relevant collective good. The specific 

collective goods whose demands are analyzed in this study (agricultural 

research ,od extension, and schools) are ones for which this community 

to exist.1 of interest Is likely 

One way to identify this dependency structure empirically is to 

focus on villages that are reatively isolated from the market -- one proxy 

being distance to the nearest bus stand -- and to look for a positive 

relationship between tb, proportion of village households, which are land

less, and the provision of specific collective goods. Landless households 

1 Some would argue that agricultural research has a negative impact on 
small farmers (at least in the short run) and agricultural lAborers. While 
there is come evidence of such effects (regarding small farrer,.;) in the 
earliest stages of the Green Revolution, by 1970-71 (the period covered by 
our study of the demand for agricultural extension service,.) thils effect 
was greatly attenuated. Horeover, even if the effect were negative when the 
political "narket," an a whol(, allocates; renources to ngriculturnl zc!.carch,
competition between farmers in different locations would lad to a demand 
for such research, even by small farmers. 



-8

are particularly likely to be dependent on others for employment and
 

credit, because land is the main basis of self-employment in rural areas
 

and the most important form of collateral for loans. The car ller the
 

priportion of landed households, the more likely each landed household
 

in the labor
(particularly the larger ones) will have monopsony power 

market and monopoly power n the capital market. Thus, the larger the 

proportion of landless households, the greater will be the ability of 

the village to overcome the free-iider problem and obtain collectivt:
 

goods from the governent. But this relationship should only exist in
 

villages that are relatively icolated from thie market, becausc a village 

well-integrated into a larger r.,rket will not be characterized by the 

monopoly or monopsony power required by a dependency structure. 

t 
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3. APPLICATION TO THE DDIAND FOR AGRICULTURAL EXTENSION SERVICES
 

a. Analytical Framework
 

According to the interest group theory, two sets 6f variables
 

determine the distributlon of v collective good such as agricultural
 

extension Gervicet;: (i) "vconc,-ic" variables wh'ch determine the demand 

for ouch iervicet; by lndtv idu.il farrert, and (b) "political" variables 

whtich dcte:Atinc tit al ility (! te vi!lage to sntisfy these individual 

daands . The, "ieff'iy ti,, )ry .ould replace the second set of 

variables with a Te of the size of the v;iage, whic1, 

together 'itt th J ' , t of vai.iablu:i, would dett-i-mine the aggregate 

economic bnefit o' P.!t-cting a particular village for provision of 

extension, crvlC-,. 

"ECO,)_ I (I" VWAA,A!.'.ES 

The eco:yr.Iu function of extension services is to improve the infor

mation far-z.r, have of techrological innovations. Previc.., itudies (e.g., 

Huffma., 19; 2 and Wo.ch, 1970) Imdicate t,..lt thet value of t uch information 

depend:. on (J) tl rate of technological change, and (b) the education 

of Iarr,'r.. 

Several proxlet are available for the rate of technological change, 

vhlch varies within a country primarily because of variation In the 

suitability of z.-11 and ci r-,,tt ccn. I o:, to the i mc.v. ion', generated 

at ngticultural exltrr:,n: :t.t t v.. In l'.dia, prhra::', have been insti

tuted wahich t t-lrctrJl cr: throulchrit t h' country for thf.ir 

fuItablIity to tv'd4I,,.ical c!-;, 4c. 'it,' tmo.t .ucc,..,fol of1 the'.e '.1. the 

Intenuive Agjicultur. i-i vc iu ;. iro:ia::. (lA ) Thus., it it; expected 

that viIAger:i Ieted fur Ohil piroij:rmz will have been provided with more 

http:eco:yr.Iu
http:VWAA,A!.'.ES


extension services that those which were not selected.
 

Second, the percentage of land that is irrigated 
will be positively
 

related to the likelihood that the village 
is sditable to technological
 

varieties are 
change. The water requirements of the new high-yielding 

To the extent that irrigation is present 
in the village,


vell-known. 


one would expect the probability of adoption 
of the n-'; varieties to be
 

relatively high, and thus uore extension services 
to be provided.
 

newsuitability for var'ctics. 
Third, the quality of land affects its 

Thus, we hypothesize that the 
One measure of land quality is its price. 

price of land should be positively related to the 
provi'l.n of extensicT. 

2
 
services.
 

con-
Fourth, ready access to credit facilitzLes adoption, though 

is rather scanty (but see 
crete evidence of irperfect capital maivets 


bank and other credit facilities

Thus, the existence of aBhalla, 197o). 


to tle demand for Information and 
is expected to be positively related 

extension ,ervice.s.
 

in the use and dissemination

Fifth, there are economie! of scale 

"bit"dema-nds ahave greater for given
of information. Larger far-ms. will 

farm!; (see Huffman, 1972).of information than szaller 


Sixth, a.; noted earlier, the education of farmers is positively
 

related to their r.ite of adoptLcu of new techniques. But it is unclear 

whether education it a rubstitutr for or a complement to the type of 

oi villager, for such ,,rograms is itself 
To somne extent, the i;election 

If so, tls variable 
of purely pol it7,il con!,i(!tera tions. 

a reflection 
variables, ar. well.will measure "unobferved" political 


2Here, as with other "economic" variable!., the causality runs in
 

he [-XL,,C that they increase
rervice!;, tOoboth directions: extension 
adoption, will increase the price of land.
 



knowledge provided by extension agents. If education and extension
 

are substitutes, then more highly educated villages would demand
 

Since, however,
relatively little extension services, ceteris paribus. 

education is highly correlated with two variables which are difficult 

to control (wealth and access to political information), a positive 

relationship between education and provision of extension services
 

appears likely, even if they are substitutes.
 

"POLITICAL" VARIABLES 

As indicated in section 2, a central "political" variable is the 

proportion of village households which are landless. The hypothesis of 

the existence of a "dependency structure" in remote villages implies a 

positive relationship between the percentage of farmers which are land

less and the provision of extension services. This relationship, moreover, 

is expected to be stronger, the more remote the village is from regional 

markets. Empirically, the "distance to the market" is closely related 

to the distance to the nearest bus stand, since buses, where available, 

proyide a cheap link to nearby towns where jobs and credit are available. 

Thus, the distance to the bus stand is used as a proxy for "distance to 

the market."1
 

There are alternative explanations for a positive correlation between
 

the proportion of landless and provision of extension services. One
 

such alternative explanation is to argue that new agricultural technology,
 

to the extent that it is adopted, increases the demand for agricultural
 

labor and thus draws (landless) agricultural laborers from neighboring 

I am indebted to Mrs. V. Rukhmini of the National Council of Applied
 

Economic Research New Delhi, for suggesting the use of this proxy.
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Moreover,
 
areas where new technology is not being adopted 

as rapidly.1 


the new technology may convert small landed farmers into 
landless laborers, 

Both of these 
such farms adopt the technology relatively slowly.
if 

sources of "reverse causation," however, would be expected 
to be equally
 

Evidence
 
strong in villages which are near or far from bus 

stands. 


of such an interaction, then, would tend to support 
our hypothesis of
 

a dependency structure rather than the alternative, 
reverse causation
 

hypothesis, though the latter would not be positively 
refuted.
 

A second alternative explanation would run in terms 
of differing
 

demands by land-owning and landless farmers for new 
agricultural tech-


Since land is usually viewed as a relatively inclastically 
supplied


nology. 


factor, landowners would be the main long-run beneficiaries 
or victims of
 

new technology, depending on whether the demand for 
the relevant products
 

In villages that are relatively isolated from
 is elastic or inelastic. 


regional markets, this demand would be relatively inelastic, 

so that
 

landowning farmers would have a relatively small, and 
perhaps a negative
 

assuming that the village can be successfully
demand for iiew technology --


.sie from the fact ti:at t.,is alternative
 
"insulated" from such technology.2 


the validity of the interest group approach, one
explanation assumes 


might question the magnitude of the difference in the elasticity of
 

demand between villages that are relatively near, and those that are relatively 

far from , bua stands.The transportation of crops to the market, after all,, can 

I am indebted to Professor Hlanumantha Rao for emphasizing this
 

point.
 
2 See Guttman (1978a) for additional caveats .tn this hypothesis. 
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be and often is accomplished not by the peasants themselves, but by
 

Moreover, the assumption that the
merchants and others with trucks. 


village can be insulated from new technology is naive. The presence of
 

an extension agent can speed the process of adoption, but there is 

virtually no evidence that his absence will prevent adoption. As long 

as this is the case, landowning and tenant farmers alike will demand
 

extension services, simply in order not to lose in competition to their
 

counterparts in other villages.
 

Finally, adherents of the efficiency theory may attempt to explain
 

a positive correlation between the proportion of landless and the provision
 

of extension services in terms of greater efficiency or demand for new
 

There is little or no evidence to support
technology by tenant farmers. 


the small amount of existing evidence
such a conjecture, however; indeed, 


points in the opposite direction.
 

An additional variable which probably reflects political forces more
 

than purely economic ones is the presence of a cooperative in the village.
 

The main type of cooperative documented in our data source is the credit
 

cooperative. While credit cooperatives in India were often jet up by
 

the government, they may serve as focal points of political action. The
 

very existence of a credit cooperative, moreover, may reflect relatively
 

high capability for collective action by the village, and thus may "pick 

up" unexplained variance in ruch capability. This variable is also included 

in the analysis in order to reflect the degree of "access to credit" of 

the village, mentioned above under the heading of "economic" variables. 

Distances to the market (mandi) and bus stand, aside from interacting 

with the proportion of households that are landless, have direct effects
 

which are both political and economic in nature. The closer the village
 

1'
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is to the market, the better will be the information villages have, of 

both political and technological opportunitis. Thus, distances to
 

the market and bus stand should be negatively related to provision of
 

extension services to the village.
 

A final variable, important in both the interest group and interest
 

group theories, is the size of the village, or, more precisely, the size
 

of the group of farmers demanding extension services. Empirically,
 

this enters the analysis through a variable measuring the number of
 

households in the village, and through a second variable estiiating the
 

proportion of households that are cultivators. loth variables should
 

be positively related to the provision of extension services, according
 

2
 
to either theory.


The Data
3
 

b. 


The data are from a survey conducted in India in 1970-71 by the
 

National Council of Applied Economic Research of India (NCAER), as part
 

of a three-year panel survey of households in rural India. Village-level
 

variables were constructed from individual-level data, where necessary,
 

1An ambiguity regarding the effect of such variables on technoZogicaZ
 

information should be noted, however. If technological information obtained
 
through proximity to markets and towns were a substitute for information
 
provided by extension agents, one might expect the more remote villages
 
to have greater demands for extension services. We are assuming coi
plementarity of the rvo types of information, or else that the substitution
 
of the two informaion sources is outweighed by the political effect of
 
proximity to markets and towns. If such were not the case, however, and if
 
tenants had worse technological information than landowaing farmers, this
 
would tend to produce the interaction effect which we have argued is
 
evidence of political leverage. I am indebted to Finis Welch for this point.
 

2Regarding the interest group theory, the relationship between numbers
 
and group lobbying activity is somewhat ambiguous. As indicated in Section
 
2, however, a number of models suggest a positive relationship, as docs
 
the possibility of a "dependency structure" discussed here
 

31 am indebted to Surjit Bhalla and Mrs. V. Rukhmini fir their help in 
the use of the data.
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by forming weighted averages of the observations 
in the village.' The
 

weights were calculated from the weights constructed 
by the NCAER, which
 

were based on the frequency of the household's 
income group in the vil

(Such weighting was necessitated by the over-sampling 
of higher

lage. 


income households.) Specifically, the weight for household i is 
simply
 

the weight assigned by NCAER to that household, 
divided by the sum of
 

The precision of these
 
the weights for the households in the village. 


weighted averages is severely limited by the small 
number of households
 

sampled in each village -- approximately twenty, on the average, for
 

a mean village population of approximately 2,000.
 

The definitions of most of the variables appearing 
in Table 1
 

are obvious, but for a few variables a more detailed 
explanation is
 

necessary:
 

This is a weighted average of the (weighted) fre-

Education: 


quencies of cultivators at various levels of completed 
schooling.
 

The weights are taken from a study of the relationship 
between urban
 

wages and schooling levels in Bombay by Panchamukhi 
(1969, p. 331).
 

cor-

Where the schooling levels in Panchamukhi's regressions 

did not 


respond to the levels in the NCAER study, a simple average 
of the rele-


The weights chosen were!
 vant regression coefficients was used. 


(a) illiterate: -15.81
 

(b) primary education or below: -2.49
 

12.69
(c) below matriculation but above primary: 


27.86
(d) matriculation or equivalent: 
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36.91

(e) above matriculation: 


After multiplyi-g these weights by the weighted frequencies at their
 

respective schooling levels, 15.81 was added to the sum, to eliminate
 

the possibility of a negative result (since logarithms were taken of thic
 

and other variables).
 

two size classes,
The proportions of cultivators, of landholders in 


and of landless households in the village are weighted frequencies based
 

In order to avoid problems caused by zero
 on individual observations. 

values, .1was added to each proportion before taking its logarithm. 

Nwnber of hougehoZds is the ratio of village population to (weighted 

average family size among sample households. 

c. Empirical Results
 

Table 1 shows the results of three probit regressions, in which the
 

dependent variable is a dummy which takes the value of unity if the
 

village had an "organized extension program." Such programs might inclu
 

group instruction by extension workers, seed package programs, etc.
 

About half of the villages in the sample had such programs, whereas only
 

26 percent had a "village level worker" living in the village.
 

The results support the interest group model and its "dependency
 

structure" variant. Turning first to regressions (1)and (2), we find
 

that the proportion of villagers owning land is not significantly
 

related to the provision of extension services in villages that are
 

relatively close to the bus stand (i.e., well-integrated into local
 

markets), but that the relationship is significant and positive in the
 

relatively remote villages, where the dependency structure would be
 

A ingle figure was used for "above matriculation" because of tht
 

statistically insignificant coefficients for 
most above-matriculation
 

categories in Panchamukhi's regressions. The 36.9 figure is the coef
ficient in the linear model for "undergraduate diploma."
 



TABLE 1 - PROBIT REGRESSIONS OF EXTENSION SERVICES DUt'" 

rzvortion of villagers: 

With no owned land 


Owners land, but less 

than 2.5 hectares 


Owning more than 2.5 

hectares 


Who are cultivators 


Distance to"Bus .5tand 


Pistance to Mandi 


Education of cultivators 


Price of irrigated land 


Percentage of land irrigated 


IADP viZlage 


Credit coop in village 


Credit bank in village 


Jinber of households 


Constant 


-2 Log L 

(d.f.) 


IPumber of observations 


(1) (2) (3)
 

Variable Variable Variable Variable Variable Variable 
Coeff. x Dl Coeff. x Dl Coeff. x Dl 

-.213 .399 -.249 499,, 
(-.97) (2.08) (-1.12) (2.60) 

-.469 
(-2.18) 

-.567,, 
(-2.69) 

.897** -.691, .552, 1.013,, 
(2.48) (-1.95) (1.80) .3.34) 

-.109 .070 -.153, 
(-.753) (.551) (-1.69) 

-.040 -.010 .011 
(-.394) (-.096) (.11) 

.243. .252, .252* 
(1.92) (1.98) (1.97) 

-.161
(-1.21) 

-.191
(-1.43) 

-.226
(-1.58) 

.044 .062. .072, 
(1.24) (1.70) (1.96) 

.690** .625** .568,, 
(3.11) (2.80) (2.54) 

1.11 ** 1.11 ** 
(3.23) (3.25) 

.109 -.121 -.183 
(.629) (-.653) (-.989) 

.242** .220* .202, 
(2.41) . (2.20) (1.97) 

-.456 -1.35 -1.72 

49.9 57.6 57.7 
(12) (12) (12) 

252 252 252 

? IAs. ptotic t-statistics in parentheses. All variables in log form except dummy 
variables. Dl - 1 if distance to bus stand > median. 

< Significant at .05 level, one-tailed test. 

Significant at .01 level, one-tailed test. 



expected to operate. The interaction, moreover, is highly significant. 

As indicated earlier, the "efficiency theory" has no prediction on 

this interaction, unless one assumed that (a)proximity to markets 

was a substitute for extension services in providing technological
 

information, and (b) tenant farmers had a greater demand for extension
 

services than owner farmers, a!: suggested in a footnote above. Assump

tion (b) is rather suspect, and there is no clear evidence for Assumption
 

(a) as the coefficients of the distances to the bus stand indicate.
 

In regression 3, the proportion of landless is omitted, and the
 

proportions of landowners in two size classes are inserted instead.
 

As expected by our version of the interest group theory, both receive
 

negative and significant coefficients. The coefficients of the two
 

size classes, moreover, are of almost equal magnitude, suggesting that
 

the demand for technological information is not closely related to farm
 

size (highly correlated with land owned), at least in this (relatively
 

narrow) range of size variation.
 

The proportion of villagers who are cultivators receives positive
 

and significant coefficients, as expected by either theory. In regression
 

(1), this variable is "interacted" with distance to the bus stard, in an
 

attempt to further test the dependency structure idea. If the effect of
 

such structure was to reduce the free-rider problem, the proportion of
 

relatively largc demanders (cultivators) in the village might be more
 

positively related to the provision of extension-services where such
 

structure operates. Unfortunately, this is not a clear implication of
 

the theory: If the major landowners can "coerce" others to vote their
 

C



way, the proportion of cultivators in the village may matter less
 

where such coercion is present. Indeed, the latter seems to be the
 

case as reflected by the negative interaction term in regression (1).
 

Distances to the mandi and to the bus stand receive generally negative,
 

and occasionally (as in regression 3) significant coefficients, suggesting
 

that the direct effects of proximity in terms of either technological
 

or political information are positive. This result weakens the alterndtive,
 

efficiency-related explanation for the interaction of the proportion of
 

landless villagers and distance to the bus stand, as noted above.
 

The education of cultivators receives positive and usually significant
 

coefficients. These coefficients are consistent with either theory.
 

The price of irrigated land, a proxy for land quality, receives
 

unexpected (but insignificant) negative coefficients. A possible explana

tion might be that the elasticity of demand for farm products on the
 

village level is sufficiently low to make the long-run effect of new
 

technology on producer surplus negative, depressing land values. There
 

is little independent evidence of such an effect, however.
 

The coefficients of the percentage of land that is irrigated are
 

posiPive, as expected, but not always significant. The positive
 

c'efficients are consistent with either theory.
 

Whether the village is an IADP village is significantly related to
 

the provision of extension services, as expected. This result, too,
 

Is consistent with either theory.
 

The existence of a credit cooperative is positively and significantly
 

related to the provision of extension services. If this variable were
 

measuring "access to credit," however, we should also observe positive
 

coefficients for the "credit bank in village" variable, but weldo not,
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This suggests that the credit ccoperative variable is capturing unexpluined
 

variance in the ability to act collectively, or in other variables 
which
 

(As noted
make villages more advantageous choices for public programs. 


earlier, the cooperatives, like extension programs, were usually set up
 

Because of this ambiguity in the correct interpretation
by the government.) 


of this variable, it was omitted from regression (1). The effect of this
 

omission on the coefficients of the other variables was negligible.
 

d. Summary
 

The empiricAl results support the notion of a dependency structure,
 

It was found that the percentage of villagers
developed in section 2. 


which are landless is positively related to the provision of extension
 

services, in villages which are relatively remote from local markets, i.e.,
 

where local landowners can be expected to have market power, but not in
 

villages which are relatively close to local iarkets. A number of
 

alternative explanations of this result were considered, and shown (a)
 

to assume the validity of the interest group theory, thus sharing the
 

to rest on dubious assumptions. Neverbasic approach taken here, or (b) 


theless, the results cannot be interpreted as a refutation of the alternative,
 

"efficiency" theory, since none of the implications of that theory are
 

refuted by our results. Other variables which were significantly related
 

to the provision of extension services, and in the expected direction,
 

included the proportion of cultivators in the village, the education of
 

cultivators, whether the village is an IADP village, and the existence of
 

a credit cooperative in the village, all with positive coefficients. A
 

somewhat unexpected, but usually insignificant result was a negative
 

coefficient for the price of irrigated land.
 



4. APPLICATION TO THE DEMAND FOR AGRICULTURAL RESEARCH
 

a. Analytical Framework
 

The interest group theory can be applied in a roughly parallel 

fashion to analyze the demand for agricultural research. The main dif

ference between the two analyses is due to the greater "publicness" of 

agricultural research: typically, research results are specific to agri

cultural regions, but not to a single village. Thus the appropriate
 

unit of analysis is not the village, but the state. We view farmers in
 

the state as the main demanders of agricultural research in that state.
 

This implicitly assumes that the price elasticity of demand for farm
 

is fairly high.I
products on the state level 

The fact that the interest groups in the case of agricultural re

search are on the state level means that there is much less scope for
 

the "dependency structure" to operate. Even if individual villages 

acted like solid "blocs," which would be the result of a dependency 

structure in thLse villages, the number of villages in each state is 

so large that the free-rider problem bctzicc; viIlages would, in all 

probability, swamp any absence of this problem on the village level. 

Thus the "independent-actor" variant of the interest group model is
 

appropriate when analyzing the demand for agricultural research.
 

The main empirical indication of a dependency structure, we have
 

argued, would be a positive correlation between the percentage of land

less farmers and state investment in agricultural research. Since, how

ever, we do not expect such a structure to be important in the case of
 

agricultural rescaich, the absence of this correlation would be consis

tent with the interest group theory. The absence of this correlation,
 

1cf., Guttman (1978a).
 



however, would cast doubt on the alternative explanations of the corres

ponding correlation on the village level (nee section 30)), because
 

those explanations would be equally valid on the state level.
 

The dependent variable in this analysis is the logarithm of the
 

umber of publications in a specific crop class and state. Publications
 

counts were used because they can b classifi.d by crop such more easily
 

than research expenditures, thus xpanding the number of observations.
 

Due to data limitations, the explanatory variables are only a subset
 

of those included in the village-level analysis. They are:
 

1. The acreage in te relevant crop, broken down by size class of 

farms. In the efficiency model, this mea,;ure.-; the aggregate economic 

benefits of research in that crop. In the interest group .nodel, this 

variable, when broken down by size class of fari:;, provide', a crude 
1 

measure of the number of farm.; :n tl.at size clas.s. A positive sign 

is expected, and it is expected that this correlation will be larger 

in the relatively large t;ize clases. 

2. Thw titcrac:1 rate, a measure of educational attainment. As 

noted in Section 3, this Is relevant in both the efficiency model and 

in the interest group mo)del. 

3. The ,.ccntagjc cvnrsg farmo, whose relevance to the interest 

group and efficiency theories if; explained In Section 3. Unless a
 

dependency structure is operating on the state level, the nign of its 

coefficient is unclear, but if the elasticity of demand for farm pro

ducts IG relatively high, the interest group theory would predict a 

positive coefficient. This prediction, however, is subject to caveats specified 

'Our data nource unfortunately doef; not nprcify the number of farms 
producing a specific crop, in a specific size class, on the state level. 

It 
*1
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in Cuttman (1978a). 

role in 
4. The pcrmcetagje oj land that io irrigatedhas1 the same 

it had in the analysis 	of Section 3.
this analysis as 


cVQo')3 include I as a 	measure of lob
5. 	 The aPcr2g urder otie' it; 

in crop Strictly speaking, this 
bying pret.t'ure for res.earch othci" areas. 

In the interest group

variable In irrelevant to the efficiency model. 

effect deperdi on whether reearch in one 
loodel, the direction of its; 

to research on other crops. 
crop 16, on net, a t,ubtLitute or a complement 

"applied" re.earth, sub:titu-
Since the rese.irch in 	 que.;tlon it. mainly 

In twJ would expected to dominate. Another,
tion between re!,earch crop; be 

l'i (1976) "political broj.erage effect 
offsettint, effect I,. 1'elt7c 

an increae In the ui,'e of one tntereit Ero-i; can bti.elit other groups 

gove bud~e t "pie." Since we are 
by increatiing t.he .i ze of the n.-ent 


rt!.earch budget,

not controlt iig for the o,.vr.ll size of the anri cultural 


the
 
this effect would be operat.ing to produce a positive coeff cient for 

acreage undei other cro;,'. 

6. 	 The i'-,' ":,, of the state povernm.ent iu also included in the model, 

to pay
control for the will linrrsrs; of tle general populatonin order to 


to collect them. A politive coef
taxes ,nd of the tstate 	 goveritr.f1t 

exprcted thi,. variable.ficient it for 


,e, were botli aFF.tepate term!. indicated
These reg~ n run lit thc 

and als;o I -';' ,: ti .. , he |purpo-.v of the latter speciabove, 

fication waV to r-:'e 	 poto;1ible "calr" effectii on both .idet; of the 

the rrvenue variable. 	The twoequation, particularly aL regarid 


almllar reoults.
specificntions, however, yielded 

http:o,.vr.ll
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b. The Data
 

The data used in the state-level analysis were taken from a variety
 

of official scurcc.
 

1. Acreage data were from the All-India Report on the Agricultural 

Census, 19?0-?l. These are crop-specific data, broken down by size class.
 

For the work reported here, "large" producers are those with more than
 

5 hectares under the crop in question; "small" producers are all others. 

There are six crop classes: cotton, maize, millets, rice, sugar and
 

wheat.
 

These
2. Publications data are from Mohan, et. a* . (1973), Table 4. 

cover the period 1965-1970. 

3. Two definitionr of the literacy rate were employed: (a) The
 

literacy rate of all males In the state. This Is an average of the rates 

for 1961 and 1971, from I'cfcrcnce AnnuaZ, 2960-74. This is the variable 

Used in the regrr'ssions reported here. (b) The literacy rate of male
 

ZPCI.cultivators in the state in 1961, from the AlZ-In2ia Ccn?2., i 

4. The pcrcntagc ownrng frm.c is the ratio of the sum of farms 

wholly owned and one-half the number of farms partially owned, to the totct 

number of farms in the state. These data are from the Aricu2tural Census, 

Z970-71. They are not crop-specifEic, unfortanately. 

5. The pcrccntagc of Za2d that i, irrAgatod is a crop specific 

variable, calculated from the AgrlcuturaZ Ccrnu-, 1970-71. 

6. cvcnc data are from Stat itical Ab- tracts of the All-Indian 

Unior, 19CI, for 1958-59, and from individual ntate ttatistical abstracts, 

,

for 1968-69. The variable used here is the simple average of the figure
 

for 1958-59 and 1968-69.
 

[/
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In the regressions reported here, the variables are in per capita
 

Zero values of the variables were set equal to
and in logarithmic terms. 


an appropriate, "small" number before taking logarithms.
 

c. 	Empirical Results
 

The empirical results on state allocations to agricultural research
 

are consistent with either the efficiency theory or with the 
interest group
 

Only a few of the estimated coefficients are statistically sigtheory. 


nificant, and these do not discriminate between the two theories.
 

The coefficients of the area under crops are the only ones which 
are
 

The area under the crop in question is
consistently significant. 


significantly related to research output, as regressions 2 and 3 indicate.
 

two size classes are estimated,
In regression 1, coefficients of the area in 


and these are insignificant, presumably due to the high correlatiod between
 

But when the area under only one size class is
these two variables. 


included, as in regressions 2 and 3, its coefficient is significant.
 

These results, moreover, do not support the hypothesis that the demand
 

for agricultural research is positively related to average farm size,
 

A similar,
though our prior belief is that this should be the case. 


negative result was obtained in the village-level regressions.
 

The acreage-in-the-crop variables, in regressions 2 and 3, are multiplied
 

by a dummy variable, Dl, which takes the value of unity when the state
 

The purpose of
rural-to-total ppulation ratio exceeds the sample median. 


inrjuding these interaction terms was to test for a "concentration effect"
 

1For the "cultivated area per capita" variables, this number was
 
.00001; for the proportion of
.001; 	for publications per capita, it was 


land 	that is irrigated, it was .0601. These numbers were set so that
 

they 	would be one order of magnitude less than the minimum of the non-zero
 

observations.
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TABLE 2 

REGRESSIONS OF NUMBER OF COMMODITY-SPECIFIC INDIAN
 

VARIABLESAGRICULTURAL RESEARCH PUBLICATIONS ON SELECTED 

(1) (2) (3) 

Area under crop in: 

"Small" farms .081 .3:7 
(.43) (6.55) 

"Large" farms .274 
(1.40) 

.370 
(6.58) 

"Small" farms x Dl -. 048 
(-.79) 

"Large" farms x Dl -. 047 
(-.712) 

Literacy Rate -.778 
(-.37) 

-2.10 
(-1.05) 

-.736 
(-.369) 

Percentage owning 
farms 

-. 245 
(-.032) 

3.52 
(.48) 

-. 677 
(-.094) 

Irrigated/total land -.050 
(-1.0) 

-.068 
(-1.41) 

-.035 
(-.758) 

State revenue .247 1.40 -.01 
(.12) (.72) (-.005) 

Area under other crops -.401 -.482 -.426 
(-2.43) (-2.90) (-2.53) 

Constant -8.59 -13.6 -7.45 
(-.99) (-1.68) (-.93) 

d.f. 76 76 76 

Using Fuller-Battese error-components method. T-statistics in
 
parentheses. All variables; except Dl, are in logs. Dl-I if rural
 

population in state divided by total population exceeds median for the
 
14 states; Dl-0, otherwise. Publications, area-under-crops variables
 
and state revenue are in per capita terms.
 



predicted by the independent actor variant 
of the interest group model
 

The concentration effect is that the political 
par

(Guttman, 1978a). 


ticipation of the largest demanders should 
increase relative to that of
 

As the reader
 
the smallest demanders, as overall group 

size becomes large. 


can verify, no evidence for the existence 
of this effect was found.
 

These interaction terms are omitted from 
regression 1, but in similar
 

regressions in which such terms were included, 
the results were similar.
 

The proportion of farms owned by their occupiers 
does not receive
 

a significant coefficient, unlike the corresponding 
result in the -


Since, as we have noted, the "dependency
village-level regressions. 


structure" is not operating on the state level, 
this result is not sur-


As we noted earlier, the alternative explanations 
of the result
 

prising. 


on the village level would predict a similar 
result on the state level.
 

Thus, these alternative interpretations are not 
supported by the state

level results.
 

The acreage under other crops receives a negative and significant
 

sign, which is consistent with the interest group 
theory, assuming the
 

The efficiency theory would
 crops are substitutes for each other. 


explain this result in terms of an upward sloping "supply 
curve" of
 

research: increased output in other crops increases the marginal
 

productivity of research in those crops, driving up the 
shadow price of
 

research in the crop in question.
 

In all these regressions, state-specific and commodity-specific
 

disturbances are talen into account by using the Fuller-Battese 
(1974)
 

This technique allows us to control for
 error-compon,nts technique. 


these disturbances without introducing dummy variables for 
each state
 

and commodity class.
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It should be noted that the only crop-specific explanatory variables
 

are the acreage variables, including the proportion of land that is
 

irrigated. This fact may explain the generally poor results for the
 

other variables, since the dependent variable is crop-specific.
 



CONCLUDING REMARKS
 

As one might expect, given the generally weak data base, no evidence
 

was found that strongly refutes either the "efficiency" or the "interest
 

group" theories of the distribution of public goods. The evidence from
 

the village data, however, does more strongly support the interest group
 

theory. In that data set, evidence was fourd of a form of political
 

leverage which we named the "dependency structure." In villages that are
 

relatively remote from local and regional markets, it was found that the
 

proportion of landless households is positively related to the provision
 

of extension services. Since this correlation does not seem to exist in
 

less remote villares, or on the state level with regard to agricultural
 

research, the hypothesis that landed farmers in remote villages can force
 

their villages to act like voting blocs receives empirical support.
 

The results using the state level data, in La analysis of the demand
 

for agricultural research, are much less positive. The only significant
 

coefficients relate to the acreage under crops, and these are easily
 

interpreted by either theory.
 

One policy implication of the dependency structure, assuming it
 

exists, is that land reform policies may have the unexpected effect of
 

weakening politically the villages where the reforms take place. If
 

free-rider problems dominate in villages where political leverage is
 

absent, the breaking down of such leverage by distributing land to the
 

landless may make it less likely for the village to lobby effectively
 

for collective goods.
 

A second application of the results in in estimating the effect of
 

extension services on the adoption of new technology. By making the
 



"provision of extension services an endogenous variable, 
potential
 

biases can be removed from estimates of the.rate 
of return of such
 

services, because the rate of adoption of technology 
may reflect socio

economic factors which cause some villages to 
be better provided with
 

extension services.
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MIGRANT AND NATIVE FERTILITY IN COLOBIA:
 

EVIDENCE OF SELECTIVITY FROM THE 1973 CENSUS
 

Introduction
 

Since fertility is generally lower in urban than in rural populations,
 

the fertility of rural-urban migrants might be expected to lie somewhere
 

between that of rural and urban nonmigrants. Nationwide changes in fertility
 

in low income countries may, therefore, be partially understood in terms of
 

rapid internal migration. To evaluate the contribution of migration to 

changes in fertility, one needs to know the level of migrant and nonmigrant 

fertility, and the speed at which the fertility of migrants converges, if 

it does, to the level of natives, in their destination residential area. 

But to clarify this process of migrant adaptation to local conditions, it 

is essential that the comparisons of migrant and native fertility be performed 

within groups of women that have relatively similar labor market opportuni

ties and skills, namely, migrants and natives that have the same education 

and age. This paper assembles such evidence for Colombia from the 1973 

Census that helps to discriminate among several hypotheses that have been
 

put forward to explain migrant-native fertility differences.
 

Empirical regularities in migrant and native fertility differ some

what from study to study, and region to region.' There emerge from the 

demographic literature, therefore, few confirmed and replicated asrociations 

between fertility and migration. This may be due to the varied' samples exa

mined, the different definitions of fertility and control variaiesthe 

differe-t causes for migration in different countries or regions, and the
 

inability of a single cross section to discriminate adequately among competing,
 

often dpnamic hypotheses. Three classes of explanations for native-migrant
 

fertility differentials are discussed subsequently. The first stresses
 

ISee literature surveys in Goldstein (1973), Macisco, et el., (1970),
 

and Zarate and Zarate (1975).
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the inculcation of tastes or norms by the family at
 

origin on its offspring that may or may not migrate. The second empha

sizes the process of adaptation by which the behavior of the migrant 

changes with time to conform to new opportunities and constraints associated with 

the destination environment. The third rpcognizes that migrants are self

selected, and assumes that their distinctive preference orderings compared 

with nonmigrants leads them to move to areas that reinforce their distinctive 

behavioral tendencies. This paper makes only a start at formalizing and 

discriminating among these hypotheses. 

A four percent sample from the 1973 Colombian Census is analyzed. Fer

tility differentials are measured in terms of children ever born, standardized 

by the woman's age and education, and in the case of married women with 

spouse present, by husband's monthly income. Migrant status has several 

dimensions, including the size of current residential area, the type of 

origin area, and the duration of current residence. 

The first section of the paper presents alternative hypotheses for native

migrant fertility differences. The second develops a framework for decom

posing group differences in fertility. The third presents cross tabulations 

of the census sample that illustrate the conclusions of the paper. Multiple 

regressions are then employed to distinguish between the migrant adaptation 

and migrant selectivity hypotheses. A final section restates our conclusions. 
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Why is There a Relationship beL een Migration and Fertility
 

Urban populations generally have lower fertility than do rural populations,
 

though these differences have not been firmly attributed to
 

regional differences In relative prices, male and female wage differences,
 

the level of child mortality, or occupational structures, foi example. 2 

Urban immigrants are often observed to have higher fertility than do 

urban natives, but not all empirical studie. agree even on this point. 

Table 1 summarizes evidence on the migration-fertility association that 

has been noted in various low income countries. On- must be caiutious, 

however, in generalizing from results such as these, because of numer

ous incomparabilitles in data and methodoloiy. At a minimum, it seems 

necessary to make migrant-native compar!rons within age and education 

classes. A variety of behavioral ey;.ianations have been offered for 

observcd relatio:nhips between migration and feritlity; here only three 

general hypotheses are discu';sed, for the sake of brevity: 

(1) Fertilicy ,oaln are forned as a chilkl and they reflect one's family 

environment during childhood. Goldberg (1959, 1960) and Duncan (1965) 

explain in thii way the tendency for U.S. urban inigramt," froma rural 

backgroun1s, to have higher fertility than urban-born native.;, of the 

211ost ttdie!; corf Inn urban-rural re;idence I.; relatod ti. fertility 

levels. For example, Goldstein (1977) us tng the 1960 Thal I md to -!;uq 
reports th.-t tile average nuimber of children ever born, wtii a,e :;tan
dardized, raaged between 3,375 per thou,;and ever .irrted women in Bangkok, 
to a high of 4,461 for those 'n rural Thal1ald. Potter, Ordoi .'.a nd 
Mesham (1976) report total fertility rates of 7,4 in rural are-a of 

Colombia and of 4,58 ia urban area; of the country In 1968 (thes;e rate; 
have been calculated by Elkin; u.;Ing data from the ColorI Ian NaLIo;ml Fer
tility Survey conducted in ]967-68). Blrds:all (1979) al o reports. lraer 
fertility rates in urban nreas; of Coloribia, for s;everal year.; during the 
period of 1960-1978h, with the differential between the rates Increasing 
due to a faster declmi in fertility rate; in urban area!s during the 

period. About uo-fourth to one-fifth of the di!ffrence; In fertility 
between rural and urban are.,; in Colombia can be expliained by offsetting 
rural-urban differences in child mortality (Schultz,1967). 
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Higher CM for 

migrants from 

rural origin 


Lcrer migrant fer-

ti.lItv, if under 40.
 

Tr:!f't-- cf -I-rnnts 
that 

of . g0 
cent (5 yrs) 
have Ivc:' f er:~it 
t'an natives at des-
tInat, anz than 
stayers a: origin, 


;o 

Inverse 

Yes 


Yes 

Negatlve 

No 


No 

Fcrti" 


No 


Yes 

Positive 

Yes 


Yes. Lower 

!e;.rur 
ycung -igrants 
have lowest
 
fertility
 

Yes 


Yes. Husband 
and wife's 

rural origin 

is positively 
rclted to 
tillty 

No 


Yes. Rural 
fertility -:igrants 

for -igr. have higher 
under '0, fertility. 
h eg-hfor inverse to 
others. size. 

Others - Coenti -

Exception: in Buenos 
Aires urb- migrants 
in middle education 
levels have lowest 
fertility.
 

Multiple regression. 
Finds that educa
Lion's effect is
 
stronger than
 
origin's effect.
 

Rural-urban differ-

Includes once 
married wcen 

All 
migrants 


Married women, 

in 0-50 age 
group. 


fer-


All migrants
 

Lifelong migrants 
and five year mi- ences more important
 
grants. Uses hus- in explaining fer
band's migration. tility differentials 

than migration 
status differences. 
Migration is a 
disruptive process
 
which =ay explain 
lower fertility
of recent migrants, 
also younger migrants 
may be a more innova
tive, selected and
 
educated group.
 



'indingt of r-pirical Studies of Migration and tility - Lo inccme Countries Only 

Author (year) 

Country, 
Data Set 

Gonzalex de Vi-

liacorta (19-3) 

Peru, 1965 Census 

Hendershot (1976) 

Manila 
National Demo-
graphic Survey, 

1973. 

Hiday (1978) 

Philippines 

1370 household 

survey conduct-

ed by the Inst. 
of Behavioral 
Science, Univ. 
of Colorado. 


Children Ever Born 

ifigrant/Non-Migrant 

at Deztination 

Higher migrant fer-

tility. 


Migrants to Manila 

have lower fertility 
than stayers. (Small 
difference.) 


Rural-urban migrants 

have lower fertility 

than stayers, espe-

cially after age 29. 


¢-I
 

Relation with Fertility and Controlled by: Migrant others - Coents 
Education Age Origin Other Definition 

Yes Yes Yes All Exceptions: migrants 
Results migrants from medim sized 
bold. urban are::o who 

move betwien age 
15-34; migrants from 
rural and towns who 
move be-ween age 15-24 

No Yes 	 No Labor force Women Social mobility hy
and dura- between 18-39 potheses. In early 
tion of stages of urbaniz 
marriage 	 tion, migration is
 

more difficult and 
more selective; this 
facilitates adapta
tion, which means
 
later marriage and
 
higher labor force
 
part'c-i'ation and
 
lower fertility among 
migrants. For later
 
urbani'z tion, selec
tio:. of vmigrants is
 
not positive and
 
adaptation is more
 
difficult.
 

No Yes 	 Yes Compares 3 groups Social mobility hy-
Negative of women in 15-49 pothesis. Concludes 
to size. age; rur-urb mig, that fertility is 

rur-rur mig, 	 inversely related to
 
rural stayer. 	 "social" distance 

from rural home. Ur
banization exerts 
major effect after
 
age 2)-29 aftei
 
which migr-nts con
trol family size. 



TABI 

Findings of Empirical Studies of Migration andertility - Lo Ircome Countries Only 

Author (year) 

Country, 

Data Set 


Hutchinson 
(1961). 
Eight Brazilian 
cities. 1960. 


lutaka, Bock & 

Varnes (1971) 
Six.cities. 

1960 Brazil 

Census. 


Xacisco et al. 
(1969) 
San Juan, 
1960 Pto. Rican 

Cens us 

KMacisco et al. 
(1970) 
San Juan, 
1960 ptc, Rican 
Census. 

Martine (1975, 
San Josl and 

Bogotg,Celade 


Children Ever Zorn Relation with Fertility and Controlled by: 
Migrant/on-Migrant Education Age Origin Other 
at Desination 

Migrants f'-nily size No No Yes 
is inversely related 
to size of birthplace. 

Yes. Yes 	 Yes. Those
Higher migrant 

fertility. Results 	 born in 

hold. 	 large cities 

have smaller 

lertility. 


Lower migrant fer-
tility, if arrived 
under 34. Reverses 
otherwise. 

Negative 
Yes 

Yes Yes 

Lower migrant fer-
tility, if arrived 
under 34. Reverses 
otherwise. 

No Yes Yes Labor 
Force 
Parti-
cipation 

All migrants have No 
higher fertility, but 
if duration of marriage 
is-cor.rolled, cnly 
rural tor- :igrants 
have higher fertility. 

Age at Yes 
arrival, 
Lower fer-
tility if 
arrived be-

*.Qween 15-24. 

Migrant 

Definition
 

Males married 
more than 10 
years 

Married women, 
husband moved 
within last 5 
yrs. Non-metrop
migrant. 

Married women, 
husband woved 

within last 5 

yrs. Non-metrop. 

migrant.
 

All 

migrants 


Others - Cozents
 

Results hold when 
control by manual
 
and non-manual 
occupation.
 

Results hold for each
 
category of age at 
marriage, occupation
 
and education (one
 
at a time and multi
ply). Age, age at
 
marriage, color, size
 
of city are related
 
to fertility for
 
natives and effects
 
for migrants are
 
stronger.
 

Social mobility 
hypotheses. 

Fertility results 
hold when controlled
 
by labor force
 
participation.
 

Age at arrival is at
 
least as important in
 
explaining lower mi
grant fertility as
 
origin or duration 
of marriage. 



Findings of Empirical Studies of Migration anaqertility - Low Income Countries Only 

Author (year) 
Country, 
Data Set 

Children Ever Born 
Migrant/Non-Migrant 
at Destination 

Relation with Fertility and Controlled byv: 
Education Age Origin Other 

Migrant 
Definition 

.Others - Comments " 

Myers (1966) 
San Jos6, Mexico, 
Caracas, Buenos 
Aires. 1963-64, 
Celade Survey 

Higher migrant 
tility. 

fer- No Yes 
Results 
hold 

Yes 
Inverse 
to size 

All migrants Migrants who arrived 
before 15 have lower 
fertility. 

Myers & Morris 
(1966) 
San Juan, 
1960 Pto. Rican 
Census 

Lower migrant fer-
tility 

No No No All migrants 

Park . Park 
(19761, Korea 
1970 Census, 
10% sample. 

Lower migrant fer-
tility, except for 
rural migrants after 
age 30.Migrants aIso 
have lower fertility 
than stayers at 
origin, 

Yes. Re-
duces 
differ-
.,ences 
among 
groups. 

Yes Yes, 3 
types of 
location, 
Inverse 
to size. 

Labor 
force. 

Migrants who 
moved in 
last 5 
years. 

When labor force is 
considered, only 
those migrants in 
occupations in
compatible with 
childbearing have 
lower fertility. 

Ro (1976) 
Korea, 1Z 
sample, 1970 
Census 

Lower mi rant fer-
tility than non-
migrants regard-
less of age, resi-
dence and education 

Yes 
Negative 

Yes 
Results 
hold. 

Yes. Negative 
to size; 
differences 
are smaller 
for migrants. 

Women that 
moved in the 
past 5 years 

Uses multiple re
gression. Exception: 
rural migrants in the 
16-29 age group have 
more children than 
non migrants. 

Salazar (1968) 
Lima 
1965 Census 

Higher migrant fer- Yes 
tility, regardless 
of duration of migra-
tion or age at arrival 

Age at 
arrival 

Yes. Those Labor 
who depart force. 
from palces Results 
smaller than bold. 
5000 have 
lower fer-
tility. 

Includes women 
between 20-49. 

Migrants have high
er fertility at 
elementary educa
tion or less. 
Result reverses 
for higher levels 
of education. 

VA 
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same age and education. Acceptance of smaller "urban" family size norms 

is hypabhesized to occur only after a generation has elapsed: thus the
 

tittI.: "two generation urbanites." Replication of Duncan's analysis 

by McGirr and Hlirshman (1979) for U.S. cohorts born after 1910 did not 

confirm that more recent rural-urba migrants had distinctly higher fer

tility than urban natives. Evidence from 1964 for Bogota, Colombia 

was consistent with the Goldberg-Duncan (G-D) hypothesis in finding mi

grant fertility higher than native, if either the wife or husband came 

from a rural area, controlling for education and age of the wife (Edmonston, 1976) 

The G-D hypothesis is in one sense the converse of the hypothesis pro

posed by Easterlin (1968) -oexplain long swings in U.S. fertility. 

Fertility goals are firmly inculcated - by the parental family at origin, 

according to G-D, with a lasting effect on the subsequent reproductive
 

behavior of the next generation, even after migration places the second
 

generation in surroundiuigs that enoourage lower levels of fertility.
 

Easterlin argues that material consumption standards are f irmed in child

hood, and that unanticipated changes in adult relative income-levels 

dre then translated into r(elative deviations in fertility levels. Easter

lin's hypothesis would predict, therefore, that if rural-urban migrants 

experienced a substantial unanticipated increase in their income level, 

which is likely to be true in Colombia (Ribe, 1979),the migrants would 

tend to spend a major share of their gains as adults on the formation of 

larger families than would otherwise be expected of them in urban areas. 

These two hypotheses stress the intergenerational persistence of tastes 

in either the demand for children in the G-D case, or the demand for non

children goods in the Easterlin case. Both hypotheses, however, are 



capable of explaining higher migrant than native fertility in urban
 

areas. Neither hypothesis includes any discussion of the relative
 

prices of children in urban and rural areas or the effect of more
 

extensive and better paying labor market opportunities for women in
 

most urban as compared with rural areas.
 

(2) The adaptation hypothesis assumes that fertility differences 

are in part due to different relative wages received by men, women and 

children, and different price and income constraints confronting differ

ent families.Theve constraints differ systematically between rural and 

urban areas and partly explain fertility differences between them. With
 

sufficient time to discern how these relative wages, prices and incomes
 

differ among residential areas, migrant fertility should eventually con

verge toward that of native, controlling for their stage in the life 

cycle (i.e., wife's age), and the resources of the couple (i.e., educa

tion of the woman and income of the husband). The "adaptation" hypothe

sis stresses the conditioning role of regional labor market and price 

variables, but does not explicitly indicate how rapidly behavioral 

adaptation will take place? Some have emphasized the greater efficiency
 

3 Evidence from several low income countries appears to be consis
tent with the adaptation hypothesis (see Table 1). For example, 1Nartine 
(1975), Park and Park (1976) and Macisco et al., (1969) report lower 
fertility levels for migrants than for natives when the migrant:; arrived 
at their current residence at a young age. Some studie.; also report 
lower fertility for migrants than for those who stay in the origin 
(Park and Park, 1976), although education if- not alway.s; held constant 
when performing migrant-stayer comparisons (Iendershot, 1976); hliday, 
1978).
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4 

of more educated people to deal with a setting where prices are in flux. 

to migrant behavior emphasizes the heterogeneity(3) Another approach 

of populations and the distinctive character of migrants (Kuznets, 1964). 

Even when migrants are compared with "similar" nonmigrants, according to 

age, education and income, etc., migrants remain essentially different, 

if for no other reason than that they 	are self-selected and thus represent 

from which they are drawn. To derivea non-random sample of the population 

it is assumed that unobservedpredictions for distinctive migrant fertility behavior, 


preferences of migrants are revealed by the area to which they move; namely,
 

they go to areas in which local relative prices and opportunities favor
 

their preferred pattern of behavior and consumption. If
 

children are more costly to rear in urban than in rural areas, one might 

to urbai areas would, on the average, assignexpect that migrants from rural 

to having a large family than would nonmigrants who remainless importance 

in rural areas, other things equal. Conversely, potential migrants from 

urban to rural areas might be less discouraged by the move, other things being 

equal, if they had a stronger preference for a large family. 
I, 
The more frequent 

areas. (see Table A-8). Whenoccurrence, of course, involves migration within rural 

individuals born in rural areas decide to move, the decision on whether to migrate t( 

urban area or remain in the rural sector is influenced by their preferan 

ences for family size, with those preferring a larger family being more 

a preferenceinclined to relocate in another rural. area, and those with 

for a smaller family inclined to move to an urban area where children are 

4 Another aspect of the adaptation hypothesis would n;eek to charac

terize the speed of adaptation to the newly established urban mar-et
 

incentives. It is observed in many areas of behavioral responses to
 
disequilibrium signaled by market incentive!.s that the efficiency of
 

of the gainsthe individual in proce.-;Isng information and the magnitude 


accrued from the behavioral change affect directly the rate of behavioral
 

adaptation and innovation (T.W. Schultz, 1975).
 

I' 
•p .
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more costly to their parents. Clearly, we would expect other aspects of 

to also be affected by migrant self-selection of theirlifecycle behavior 

future location, such as the probability that women would work in the market 

labor force. For similar reasons the propensity of migrant parents to invest
 

in their children's schooling and health might be related to residential loca

tion if health and schooling are generally lower priced in urban than in
 

rural areas. Of course, as all potential migrants in a class migrate from 

an area, as do almost all women with higher education who leave the rural 

sector of Colombia, migrants are no longer selectively sampled. Rather 

they represent the entire population with its full distribution of preferences 

for fertility "and other things.
 

As long as migration is a highly selective process, that is, a relatively 

small share of the group migrates, we anticipate that migrants will distribute 

themselves across locations so as to concentrate themselves in regions where 

the goods they prefer are cheaper, subject to other considerations such as 

incomb opportunities. Those who surmount the fixed costs of migrotion will 

then be distributed across regions in response to both local relative prices 

and incomes. If children are indeed cheaper in rural areas and dearer in 

large cities, migrants from rural to urban areas will have preference order

ings that favor the consumption of things other than children. Conversely, 

migrants from rural areas that decide to relocate in the rural sector are 

likely to have unusually strong preferences for a larger family, and their 

fertility may e:rceed that of the rural native nonmigrant. If there were no 

adaptation costG or lpgs in curtailing reproductive performance, the migrant 

UelectiviLty hypothen-.s would predict that in oklerwise similar goups, rural 

born migrants in the city would have lower fertility than city born natives. 

Consequently, thu migrant selectivity hypothesis Implies that rural-urban 

(4w 
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differences in fertility (across regions where relative prices of children 

vary) would be exaggerated among migrants compared with natives. The adapta

tion hypothesis, on the other hand, suggests the contrary tendency would be 

evident, with fertility of rural and urban natives being further apart 

than the fertility of migrants currently residing in rural and urban areas. 

In reality, probably all three of these basic hypotheses have some 

validity: origin-conditioned demands for children persist for a time in 

a new environment; migrants gradually adapt their reproductive goals and 

behavior to fit the constraints imposed on them by their current environ

ment; and migrants are self-selected to be favorably disposed toward con

sumption patterns that are relatively less expensive in their current resi

dential area compared with natives in tlit area. Since in their extreme 

form, the adaptation and selcctivity hypotheses have opposite implications,
 

it should be possible to at least make a start in discriminating among them.
 

Clearly the character of the migration process will have much to do with 

any observed differences in migrant-native fertility. Thus, the case of
 

Colombia considered below may have limited generality to other regions of 

the world or even to other countries in Latin America. The next issue is 

what constitutes the appropriate controls for comparisons of the native

migrant fertility.
 

Comparisons across groups are generally framed with otherwise "homo

geneous" populations in mind. The only distinctions that are "controlled" here 

are the woman's age and education. Within five ye,r age brackets, a 

linear control for age should not introduce substantial bias due to 

the probably aoi&hnear nature of the age-cun, aiatve-fertility schedule 

(Doulier and Rosenzweig, 1978). Since education and monthly income 

are closely associated for Colombian women reporting income (Fields and 
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proxy for the woman'sthe woman is viewed as aSchultz,1980), education of 

she enters
market opportunity wage and hence her shadow price of time, 

if 

course, educated woman may also encounter
the labor market. Of the more 

lower search costs in obtaining effective birth control 
techniques, and
 

this .'wer cost of controlling excess fertility as 
well as her higher price
 

of own-time in childrearing may account for the frequently 
observed inverRe
 

relationship between women's education and fertility.
 

necessarily imply the
 
Years of schooling completed by women do not 


and native.
 
same achievements and skills on the part of 

both migrant 


Primary education in rural areas of Colombia 
is probably "in

the cost of 
ferior" to that provided in urban areas, both in terms of 

a 

resources used per student-year and perhaps in terms of the "value added".
 

earnings potential. On the other

by the schooling to the student's future 

innate ability of the average rural student is likely
hand, the motivation and 


the same schooling certi
to exceed that of the average urban student with 

ficate. The rural student has surmounted the problems of gaining entrance
 

number of rural schools aud has survived the heavy attrito the limited 


tion which occurs in the understaffed rural school system. Thus, holding
 

schooling completed ignores the offsettinp biases of
 
cor.stant for years of 

urban women,schooling inlput quality which penalizes rural women relative to 

moreand that of selectivity which screens severely rural women relative
 

to urban women, wnsuming that the school system eliminates less able and
 

less motivated students.
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A Framework for Studying Differential Fertility and Marital Status
 

First let us consider the number of children ever born to a group
 

of women as our. indicator of cumulative fertility. 

FI, - C19/W i - m,n 
i ij j = u's 

where Fla is the number of children born to women in the i t h class (either native or 

migrant) and J1th marital status group (either in a current union or 

living separately). The number of children ever born to women of a specific 

class and group is Cij, and the number of such women is W j . The pro

portion currently in a legal, religious or common law union or "married" 

is defined,
 

H - Wi j u/AI ' 

where W, - W1is + Wiu and analogously, the fertility of all women re

gardless of marital status is a weighted average of the group averages: 

F= F iM + F is(1- Mi). 

The ratio of migrant, m, to native, n, fertility for all women is 

then a combination of migrant and native women's fertility within and 

outside of marital unions:
 

F - FM,u m m's m 
F F n,u M + F (I-M) 

n n n,s n 

The ratio of migrant to native fertility, FmIFn, is larger the larger is 

Fm, Fn, u as long as Fi,u > Fi's for i - m, n, other things being equal. 

If Fm/Fn < Fm,u/Fn,u, then migrants "marry" less than natives, or migrants 

living separately have fewer children than do natives, or both may explain 

the above inequality in migrant-native fertility. Conversely, if
 

FmIFn > Fm,uIFn,u, it Implies that migrants are more often reported 
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in current unions than are natives, or migrants outside such unions are
 

more fertile than are nonmigrants, or both differentials hold.
 

A second component of the differential in overall migrant and native fertility is
 

defined residually and is called, for simplicity, the effect of marital union status: 

m,n " 
n, u 

This residual ratio (I ,n) represents both the relative
 

distribution of migrants and natives who are currently in marital unions, 

and the relative reproductive performance of migrants and natives who are 

not currently'Inarried.' For example, we would not want to attribute a
 

lower overall reproductive performance to migrants because they delay
 

their entry into marriage, unless the "unmarried" migrants exhibit rela

tively reduced reproductive performance as do natives. If instead, we
 

knew that "unmarried" migrants had more marital separa

tions, and higher illegitimacy rates than did the natives, then the 

marital status categories might have a different "meaning" for fertility 

among migrants and natives.
 

From the above accounting definitions, three multiplicatively relat

ed indexes of migrant-native fertility are obtained, each of which warrant 

study:
 

F (,F\m - _= 
- • 

fl \n,u/ 'n)
 

Both the prevalence of marital unions and fertility within marriage 

might be expected to respond in parallel fashion to market economic incentives,
 

and yet the two components ahould be studied separately, even where the distinction 
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between those living in unions and separate is blurred by social custom.
 

Empirical analysis may show, therefore, that in some settings little is
 

learned by decomposing the migrant-native fertility
 

ratio into its marital fertility and marital status components. In other
 

societies, marital status may respond to quite different conditioning
 

factors than does marital fertility,5 but this remains an empirical ques

tion in need of investigation.
 

Data Description and Definitions
 

This study uses a four percent sample from the Colombian Census of
 

Population conducted in October, 1973. The sample consists of 860,000
 

individuals. Sub-samples are analyzed which include all women of child

bearing age or only women with husbands present, Census infoimation is
 

examined on sex, age, marital status, children ever born, educational attain

ment, income received during the last month, place of current residence, 

place of birth, and t-ie elapsed since migration to current residence. 

Women not responding to the fertility or age question are excluded. 

Migrants are defined as having been born in a municipality different 

from where they currently reside. Colombia is divided into some 900 muni

cipalities in 1973, excluding the frontier regions and territories that 

were not included in the public use four percent sample. Four types of 

current residence are defined by population size at the time of the 1973 

5 Schultz (1980) In a study of Taiwan, used a different decomposition 
to get at a similar question. In that case he had census information on 
duration of marriage which is not available in Colombia, perhaps because 
of the less clearly recorded time of first marriage. 
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Census. The categories are: (1) Large: includes the four largest cities 

in the country: Bogota, Cali, Medellin and Barranquilla; (2) Medium: in

cludes cities with populations between 35,000 and 400,000; (3) Town: 

includes all other urban locations including most Cabeceras; and (4) 

Rural: areas outside of the Cabecera or otherwise denoted rural. The 

census does not distinguish birthplace within -a municipality and, there

fore, only three classifications of origin are possiblewith "Town" and 

"Rural" combined.
 

Decomposition of Migrant and Native Fertility Differences 

Before considering differences in fertility between migrants and natives, 

several aspects of fertility in both groups should be noted. The number of 

children ever born per woman is inversely related to the woman's education

al attaiient across age, current re.sidence, and mari' 01 status group. (se. Table A-l) 

The few exceptions are where primary schooled wotien report slightly more- birthG 

than do women with no edecatlon at all.6 Fertility of wo::i('en is also 

inversely related to the popliation size of the woiian'; current rc,;Iden

tial area, wiether the comparl son i.; based within age, cducatlnm or mi

grant statul groupings. The mo,;t cor..,on exception to thi,; pattern Is 

fertility in Towns, which is little different. and sometimer; somewihat 

higher than that reported in rural area!;. 

Table 2 presentr the three milrant-native ratio comparisonn %0thn 

age, education and current residence categorie,;. The first row, (a) , reports the 

ratio of children ever born per igrant woman to that per nat iV woman (i :'/n"n ) 

6 Wo.(en have riprove d their edUcational t:It t 111-n11t .,t ntI - ly In 

recent yearn in Colombi a, thoujh they re[a tif r;.t h r lo-, Ini t.oivi jind luiral 

areas as ;:.ported In Appendix Table A-3. hli' cx palu ;1on of cducatl on for 

women in undoeubLdly linked to draiMat ic i tottal ethe dec1ne ft'Iilty
 
rates of more than a ti rd in the l it decade, ilatives;
 
in large ciLies report ;omewhat. higher educatlon;al at t-a1I':euit than ii g rant
 

women, but ol where migrant-natlve ditfoe rei(e,. lit ichoollng are iclat vely
 
minor.
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Hlgrant-Native Ratio of Children Ever Born per Woman for All Women 
(CEB) and for Women Currently in a Union (CEB/Union), 

and Ratio of the Two Inlicating :Iarltal Status Fertility Effects 

Age and Education 
of Women Used 
for Higrant-Native 
Comparleon 

Large 
City 

Current 
Medium 
City 

Residence 
Town Rural 

Age 15-19 

None a. CEB 
b. CEB/Unfon 
c. a/b 

.97 
1.04 
.93 

1.32 
1.29 
1.03 

1.40 
1.29 
1.09 

1.56 
1.03 
1.52 

Prim.%ry a. CE.B 
b. CEB/Union 
c. a/b 

Secondary a. CI 
b. CER/Union 
c. a/b 

.91 
1.01 
.90 

1.57 
1.11 
1.42 

.93 

.79 
1.18 

1.50 
1.01 
1.48 

1.52 
.97 

1.57 

3.00 
1..1 
2.48 

1.96 
1.10 
1.78 

3.13 
1..30 
2.40 

Higher a. CLB 
b. CI:B/U ion 
c. a/b 

.40 

.30 
1.33 

1.01 
-
-

-
-
-

-
-
-

Ag! 20-24 

Hone a. CIll 
1. CL)S/Uniwl 
c. a/b 

.90 

.91 

.99 

1.10 
1.09 
1.01 

1.09 
1.01 
1.08 

1.15 
1.02 
1.12 

Pri ary a. CE 
1).CL;B/Unilon 
c. n/b 

.P6 

.9 
.8,i 

1.08 
1.06 
1.02 

1.16 
1.03 
1.13 

1.30 
1.05 
1.24 

Secondary a. (A 
1). C(tl/Utll h 
C. n/b 

1.21 
1.07 
1.14 

1.20 
1.08 
1.10 

1.37 
1.08 
1.27 

1.41 
1.03 
1.37 

Higher a. CI1 
1b. CEII/Ur.:Ion 
c. a/b 

1 .06 
1.06 
1.00 

1.76 
.69 

2.55 

1.89 
-
-

-
-

-

A~e 25-29 

None a. 
1). 
c. 

CEl 
Cl/Union 
ta/b 

.78 

.82 

.94 

.96 

.94 
1.02 

1.13 
1.04 
1.09 

1.08 
1.01 
1.07 

Prinary a. 
b. 
c. 

CEB 
Cl/ 
1/b 

!Ion 
.94 
.96 
.911 

.99 

.97 
1.03 

1.05 
.99 

1.06 

1.11 
1.03 
1.08 

Secondary a. Cl8*l 
U. CIAI/n"1-.-
c. a/1, 

1.05 
1.01 
1.04 

1.13 
1.05 
1.08 

1.30 
1.09 
1.19 

1.08 
1.02 
1.06 

Higher n. 
b. 
c. 

C1I. 
CfEll/Un1on 
A/b 

1.10 
1.02 
1.00 

1.35 
1.01 
1 , 

-

. 

-
OR 
. 

4(0 
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Age and Education 
of Women Used 
for Migrant-Native 
Comparison 

Large 
City 

Current Residence 
Medium Town 
City 

Rural 

Age 30-34 

None a. CEB 
b. CEB/Union 
c. a/b 

1.03 
.96 

1.08 

.98 

.92 
1.07 

.98 

.97 
1.01 

1.11 
1.01 
1.10 

Primary a. CEB 
b. CEB/Union 
c. a/b 

.92 

.93 

.99 

.99 

.97 
1.02 

1.02 
.95 

1.07 

1.25 
.98 

1.27 

Secondary a. CEB 
b. CEB/Union 
c. a/b 

1.08 
1.04 
1.04 

1.07 
.99 

1.09 

1.15 
1.02 
1.12 

1.06 
.98 

1.08 

Higher a. CEB 
b. CEB/Union 
c. a/b 

1.06 
.85 

1.25 

1.42 

1.15 
1.24 

-

-
-

-

-

Age 35-39 

None a. CEB 
b. CEB/Union 
c. a/b 

1.01 
1.08 
.94 

1.07 
1.06 
1.01 

.99 

.97 
1.03 

1.14 
1.06 
1.08 

Primary a. CEB 
b. CEB/Union 
c. a/b 

.95 
1.00 
.95 

.98 
1.01 

.98 

1.00 
.99 

1.02 

1.07 
1.02 
1.06 

Secondary a. CEB 
b. CEB/Union 
c. a/b 

1.02 
1.05 
.98 

1.16 
1.11 
1.05 

1.16 
1.03 
1.12 

.73 

.70 
1.04 

Higher a. CEB 
b. CEB/Union 
c. a/b 

.81 

.82 

.99 

-
-
-

-
-
-

-

-

Age 40-44 

None a. CEB 
b. CEB/Union 
c. a/b 

.88 

.86 
1.02 

.87 

.87 
1.00 

.97 

.98 

.99 

1.12 
1.07 
1.05 

Primary a. CEB 
b. CEB/Union 
c. a/b 

1.00 
1.03 
.97 

1.05 
1.03 
1.02 

1.02 
.94 

1.09 

1.08 
1.02 
1.06 

Secondary a. CEB 
b. CEB/Union 
c. n/b 

1.10 
1.11 
.99 

1.14 
1.02 
1.12 

.93 

.88 
1.05 

.91 

.92 

.98 

Higher a. CEB 
b. CEB/Union 
c. a/b 

1.18 
1.23 

.97 

-

-

-

-
-
-

-
" 
-
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Age and Education
 
Current Residence
of Women Used 


*for Migrant-Native Large Mledium Town Rural 

Comparison City City 

Age 45-49 

None a. CEB .81 .98 .99 1.09 

b. CEB/Union 
c. a/b 

.84 

.97 
.95 

1.03 
.89 

1.11 
1.07 
1.02 

Primary a. CEB 
b. CEB/Union 

.99 

.94 
1.10 
1.11 

1.00 
.94 

1.08 
1.02 

c. a/b 1.05 .99 1.07 1.06 

Secondary a. CEB 
b. CEB/Union 

1.02 
1.00 

1.37 
1.29 

1.21 
.97 

1.23 
1.25 

c. a/b 1.02 1.07 1.24 .99 

Higher a. CEB 1.36 - - -

b. CEB/Union 1.31 - - -

c. a/b 1;04 - - -

Age 50-59 

None a. CEB 1.15 .59 1.00 1.08 

b. CEB/Union 1.18 1.11 .94 1.03 

c. a/b .98 .89 1.06 1.05 

Primary a. CED 
b. CEB/Union 

1.05 
1.04 

1.04 
1.01 

1.07 
.98 

1.10 
1.05 

c. a/b 1.01 1.03 1.09 1.04 

Secondary a. CEB 
b. CEB/Union 
b. a/b 

1.27 
1.18 
1.08 

1.22 
1.06 
1.15 

.87 

.81 
1.08 

1.21 
1.24 
.98 

Higher a. CEB - - - -

b. CEB/Union .92 - - -

c. a/b -.. 

- no observations in sample in cell 

Source: Appendix Table A-1 

()
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The second row (b) in Table 2 is the same ratio calculated only for women 

who are currently in a sexual union, (Fm,u/F n, u), whether a formal marriage of 

a legal or religious type or an informal common-law union. The third row (c) 

is the ratio of (a) to (b), (I n )),, and can be interpreted as an index of marital 

status effects on migrant to native fertility, including differential fertility of 

migrants and natives outside of current unions. For example, among women
 

age 20-24 with some primary schooling living in towns, migrants have 16 

percent more children than do natives. This is accounted for by 3 percent 

higher fertility of migran women in current unions and 12 percent higher 

marital status effects. The absoltce numbers from which these ratios are 

derived are reported in Appendix Table A.1, and the number of women observed 

sample is shown in Appendix Table A.2.
in each category in the census 

Two tendencies are seen in the migrant-native overall fertility 

ratio, (a) in Table 2. First, migrant relative to native fertility is 

generally higher in rural areas, including in many instances the smaller 

urban areas called towns and medium sized cities. Women migrating toward 

the smaller towns, and in particular toward the rural areas, have higher fer

tility than the natives of these regions, even though the rural and town 

natives report relatively high levels of fertility, Thus, this relatively 

small flow of migration toward rural areas,composed mostly of migrants 

born in towns or rural nreas (Table A- 8), includes women whose fertility 

is relatively high and confirms the migrant selectivity hypothesis. The 

7 Distinguishing migrants to large cities who were rural-townfrom 
origins in Table A-I and A-2 did not reveal any distinctly different 
patterns in fertility or marital status from those reported from all 
migrants to large cities. 
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second • regularity is the lower migrant to native fertility ratio for
 

women with less education. In this case, fertility decreases among natives
 

education
with education, but among migrants, fertility decreases less rapidly with 

than for natives. Consequently, migrant women with no more than a primary education 

do native women living in a largegenerally have lower fertility than 

city; this pattern is often repeated in smaller sized 
cities and is per-


But with the acquisition

haps explained by the selectivity hypothesis. 


of some secondary or higher education, migrants have more children than
 

do the natives in the large cities.
 

differences in migrant-native
To better understand the origins of these 

fertility, Table 2 also reports the fertility ratio of women in current
 

(b) and the ratio of marital r'tatus effects (c). On the whole,
unions 


do not report many more children than do

migrants currently in unions 

at least some fecondary education are morenatives. Rather, women with 

frequently in cuch unions or those migrants currently outside of such
 

a union report higher fertility than do comparable natives.
 

Table 3 shows the proportion of women never married, i.e., single, 
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by age, education, current residence and migrant status.
 

Comparisons of row (c) in Table 2 and Table 3 confirm that particularly 

for the better educated women, migrants are more likely to marry than
 

natives. The difference is larger for migrants moving to rural and small
 

town areas, even though the proportion of natives ever married increases in 
8 

these less metropolitan areas in all age and education groups. For women,
 

migration to more rural areas of Colombia involves a high probability that 

or.e is married, and this increased frequency of marriage among migrants 

explains much of the greater fertility of migrants compared with natives 

in these rural areas. This pattern fits the selectivity hypothesis. 

Women migrating to the larger cities with less than a secondary educa

tion delay their marriage, not only in comparison to the population they 

left at origin, but relative to the later marryirg urban natives at destinr

9 
tion. But for better educted wornen mi-grating to the urban areas, perhaps 

in part to complete their schooling, the evidence from Table 3 suggests that they 

marry somewhat more often than do natives, at leat;t up to the age of 35. 

8 Evidence from the 1976 Colotnbian National Fertility Survey Indicates 

that the urban-rural differential in the proportion of ningle women de
creases with increa.-ing age of wo-men, and that differences between urtrin 
and rural populations Is small after age 35 (lie'rnandez, 1978). 

9 Recall that 46 percent of all women mIrant, in 1973 l1vt.d in the 
large citieu, and 68 percent of them had no fieconltary or higher education. 
In contrast, among women age 20-24, only 54 percent of the migrants; to 
large cities had less than a secondary education. 



Proporticn of All W-n Never Married
 
By Age, Education, Current Residence and Migrant Status: Colombia, 1973
 

Residence 
Aze and rEducaticn 

Large City 
N;ative All 

Mediu 
aANativeIt " 

City
All 

TCW-
Native All 

Rural 
Native All 

Bor-n X5rant Born Migrant Born Migrnt Born Miprant 

Ag e 1-19 
Nzne 84.7 79.- 77.6 74.6 66.2 65.5 67.8 47.9 

-r 81.2 S4.4 80.1 77.4 S3.0 74.0 79.6 60.8 

-econdary 
:.igher 

91.3 
96.2 

86.9 
95.5 

90.7 
-

87.1 
-

94.4 
-

86.2 
-

91.0 
-

79.1 
-

Age 20-24 
None 48.1 52.0 35.0 34.7 35.6 35.4 31.3 30.2 

Prt-ary 
Seccndary 

37.1 
57.32 

47.7 
50.5 

42.8 
57.5 

39.9 
49.3 

41.2 
62.2 

32.3 
50.0 

38.1 
62.3 

20.0 
41.4 

.ihcr 7C.0 73.7 85.4 61.6 - -

Age 25-29 
None 33.3 37.3 23.9 27.9 25.1 19.2 21.0 12.3 

Pri=ar 23.1 27.9 24.2 22.6 23.1 21.0 19.2 10.8 

Secondary 32.3 28.4 31.5 23.9 33.2 20.1 25.6 17.2 

hi,,- 45.6 40.7 41.7 29.2 .... 

Age 30-34 
None 30.0 24.6 24.6 24.5 19.1 21.4 18.5 8.6 

Prin ar.y 
Secondary 

17.6 
21.0 

19.4 
17.3 

17.5 
24.1 

1.6.6 
15.7 

16.2 
26.2 

12.6 
13.9 

14.6 
15.4 

7.4 
-

1!igher 37.9 23.0 45.5 29.4 .... 

Are 35-3Q 
None 21.3 24.4 25.3 21.0 19.7 16.4 17.4 8.3 

Pr r-a 13.6 17.0 15.0 15.7 14.1 11.9 11.9 5.6 

Secondary 
Higher

A -e ' "'4 

14.7 
19.1 

15.6 
19.5 

18.5 
-

12.5 
-

17.4 
-

8.8 -
i 

-
--

None 17.8 21.0 21.4 22.4 16.8 15.5 15.1 10.1 

prir-

Sec ndar7 

14.2 

13.4 

16.5 
12.6 

11.7 
14.5 

12.0 
10.7 

15.1 
16.5 

8.8 
11.2 

11.5 
-

5.0 
-

ijher- -... 

Age L5- 9 
None 20.5 19.7 20.3 15.3 22.2 12.8 13.3 9.6 

pr -ar" 
Secondary 
Higher 

Ae 5'-59 1 

15.6 
11.3 

-

13.9 
12.4 

-

10.3 
15.1 

-

11.7 
8.5 
-

14.3 
26.6 

-

12.7 
6.9 
-

9.5 
-

-

4.6 
-

-

1S.8 17.6 19.6 17.0 19.6 16.6 13.4 9.2 

Prinary 
Secondary 
Higher 

17.3 
18.2 

-

16.2 
11.6 

-

15.3 
25.0 

-

13.3 
12.3 

-

17.5 
16.8 

-

10.2 
13.7 

-

11.3 
-

6.1 
-
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this better educated half of the migrants (see Appendix Table A-3) in 
For 

a delay, but with aassociated with marriage
Colombia, migration is not 

later ages a slight increase in 
the age of marriage and atdecrease in 

in a unioj?the fertility of those currently 

by the woman's education, migrant-native
Without stratification 

the bcvivioral patterns easily overlooked 
fertility differences are suppressed and 


4). In the large cities which contain about half of the country's

(Table 

(a) for ill education groups com
migrants, the migrant-native fertility ratio 


fron ige 30 to 50, being

bined'- fluctutitcs in the vicinity of unity 


F.regate migrant-native
and later ages. Thesomewhat highor at carlier 


for n diun ri;:ed citlev,;.
oitly higherfertility ratios are s Jghtly 


within rlatively s~l iilar educaigrant-native fertility compari;on.; 


tional attainw.ent groups help to di;cr.%in;at,: r :ing "lternative explanation
 

Our pothesi;
for migrant fertility behavior. fir!;t 1y 1 that migrant fertility
 

childhood I!; not ;napported by tLh!;e data,
is determined by norr:!; adop'cd at 


in tlie case of wu:oen wiith rconlary or higher ,;cltooilng, who
 
except perliap'li 


have migrated to nedlum and l arj;, n I:.cj c tit,;, e wHll retu rn to this
 

group below. Mkiong le;wi educatvd migrantus to the cltj !,:Io are the majoilty Of
 

(Table A-2) and migrants to rural n c.,fertility in lover 
all mlgrantsj in Colombin 

cnse, nnd hifjher than that of rural natives 
than that of urban nattives in the frtist 

effcct of urban "lrifrn
1One posoible ex;.lanntion of the differential 

rtill tv of women of differing educat lon I; the extion on marriage and 
In the urba: populnt lon and the barrier to marriagc and a tearchimbalance 

for a mate that oc(ur; vithlin the occupation,; held by a i;ubtantLial number 

of the lcus educated fcmale aigrants; domestic aervice. 
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Migrant-Native Ratio of Children Ever Born per Woman,
 

by Age, Marital Status, and Current Residence
 

Current Residence: 


Age 15-19
 

a. all women 

b. women in unions 

c. a/b 


Age 20-34
 

a. all women 

b. women in unions 

c. a/b 


Age 25-29
 

a. all women 

b. women in unions 

c. a/b 


Age 30-34
 

a. all women 

b. women In unions 

c. n/b 


Age 35-39
 

a. all women 
b. women in unions 
C. a/b 

Age 40-44
 

a. nll wo:en 
b. wc tan n union!3 
c. n/b 


A~e 45-16
 

a. nI1 women 
b. women in unions 
c. a/b 


A&S 50-49
 

a. all women 

b. women In unions 
c. n/b 

60 or nor

a. all women 

b. women in unions 

c. a/b 


Large 


City 


1.30 

1.09 

1.19 


1.09 

1.05 

1.04 


1.04 

1.02 

1.02 


1.00 

.98 


1.02 


1.00 

1.04 

.96 


1.05 

1.06 

.99 


.99 


.97 

1.02 


1.12 

1.09 

).03 


1.22 

1.13 

1.08 


Medium 


City
 

1.16 

.89 


1.30 


.97 

1.06 

.91 


1.03 

.98 


1.05 


1.01 

.96 


1.05 


1.02 

1.03 

.99 


1.02 

.99 


1.03 

1.09 

1.09 

1.00 


1.05 

1.04 

1.01 


1.14 

1.02 

1.12 


Town Rural
 

1.71 1.76..
 
1.03 1.07
 

1.65 1.65
 

1.20 1.23
 
1.04 1.03
 
1.15 1.19
 

1.10 1.08
 
1.01 1.00
 
1.09 .08
 

1.01 	 1.07
 
.94 .99
 

1.07 1.08 

1.01 1.08
 
.98 1.02 

1.03 1.06
 

.99 1.09
 

.94 1.03
 
1.06 1.05
 

1.00 	 1.07
 
.91 1.04
 

1.09 1.03
 

1.03 	 1.09
 
.95 1.05
 

1.08 1.04
 

1.04 	 1.11
 
.97 1.03
 

1.08 1.08
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in the second case. This reversed pattern of migrant-native fertility
 

n urban and rural areas contradicts the first hypothesis that norms at 

origin determine the migrant's reproductive behavior.
 

The "adaptation" hypothesis is not much more successful in account

ing for the migrant-native fertility differences, since it also predicts 

that migrants at least on arrival should behave like those that they were 

drawn from at origin, and only with duration of residence would their 

childbearing pattern converge to that of natives, as they adapt to local 

price and income constraints and opportunities. 

The migrant selectiv~ty hypothest, can account for our empirical 

findings, however. The inverted pattern of migrant-nativ fertility
 

in cities and in rural areas is what the migrant selectivity hypothesis 

predicts, if adaptation of migrant Is co:plete. Migration nelectively 

allocates r" rants who lave ununu;,lly strong preferences for onall families 

to cities, and allocates migrant,; that have unusually strongipreferences 

for large fLimli.cs to rural areas lHoldintg other tling11,1s colv; TIt 

the fertility of nilgrart.s in nral are-s slould exceed that of rural 

natives; the fertility of migrants to citieS ,,hol)d be 1 m, than tLat 

nat Finding ullgroit:,I.;of city vw!;. thi!; lpattern a:mong rural I ven 

more vurprt ,ing when It Is recognized that rural native!; nre them,;elves 

a sclectivel. d1stingutIhed population tiiat wa!; left behind during 

the last several decades of rapId ourAmgrattion fromI rural to urban 

areas of Colombia. Hence, we would eX)CCt that the reaIaning rural 

native population would be coiapote(d dit;proporttonately of pernonn 

with preference& for large families. Despite this offuettLIng tendency 

~ijt 

http:fLimli.cs
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for rural native fertility to be raised by outmigration, migrants to the 

rural sector exhibit still higher levels of fertility than native nonmi

grants. This phenomena is nearly obscured if the population is not first
 

stratified by education (Tables 2 and 4).
 

The margin for selectivity to affect migrant fertility is attenuated 

in the case of better educated women moving toward the cities. Vary few 

women with any higher education are enumerated in their birthplace in 

towns and rural areas of Colombia; they all have moved to large and medium sized citic 

(Table A-3). Only a small proportion of rural born women with some s.condary
 

education remain in their birthplace. Consequently, the leeway for migrant 

selectivity to reveal itself on fertility preferences and behavior is greatly 

reduced for secondary educated migrants to urban areas and is negligible for 

higher educated migrant., to cities.I In theae cases the adaptation process 

should dominate our results, and it does. These better educated groups of 

migrants to the cities report higher fertility than comparably educated urban 

natives. Regression analysis in the next section explores wether these 

differentials diminish with duration of migrant residence In the city. 

Another way to display the: Inportance of mig-ant selectivity is to 

calculate the ratio of rural fertility to large city resident fertility. 

First, this ratio is rshown in Co]umn , of Table 5 for native; born ill these 

areas. '11th rural-large city fertility ratio is then shown in Column 2 

for mijgrant!; to thfire residential area:. The ratio for natives represents 

11 The name pattern of sex and education specific migration is evidcnt. 

in Venezuela in 1961 (Schultz, 1977). 
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a more nearly random discribution of preferences for fertility, and the 

behavioral difference by residential area is presumably due to the differ

ences in economic and sotial constraints of the two environments. The ratio 

for migrants, assuming no economic or psychological costs of promptly adapt

ing to their adopted environments, would captture both the differences in th. 

constraints of the two environments and the selectively different prefer

ences for fertility that would favor high fertility among the rural migrants
 

and favor low fertility among the city migrants. Thus, if the migrant selecti

vity process is more important than the adaptation process, the rural-city
 

fertility ratict for migrants should exceed that for natives. In 18 out oi 24 

case,, in Table 5 it does, providing support for the view that the allocation 

of migrants is selective with respect to fertility preferencos. These dis

tinctive preferences of migrants across re,3ion may also help to account for 

other types of migrant behavior that are widely observed to covary with fer

tility, namely, imnale labor force participation, pa:ental investments in 

child schooling, and child survival and health. 



30 TABLE 5 

Ratio of Children Ever Born per Wouan in. Rural Areas to that in Large Cities, 

of Natives and Migrants, by Woman's Age and Education
+
 

Native All
 

Born Migrants
 

Age 15-19
 

None 1.39 2.25
 
Primary 1.14 2.45
 
Secondary 1.14 2.27
 

Age 20-24
 

None 1.33 1.70
 
Primary 1.22 1.86
 
Secondary 1.25 1.46
 

Age 29 

None 1.23 1.71
 
Primary 1.38 1.64
 
Secondary 1.40 1.44
 

Age 30-34
 

None 1.30 1.40
 
Primary 1.34 1.82
 
Secondary 1.45 1.43
 

Age 35-39
 

None 1.25 1.41
 
Primary 1.33 1.57
 
Secondary 1.66 1.18*
 

Age 40-44
 

None 1.10 1.40
 
Pr mary 1.39 1.49*
 
Secondary 1.58 1.33*
 

Age 4Y-49
 

None 1.06 1.42
 
Primary 1.38 1.51
 
Secondary 1.02 1.24
 

Age 50-59
 

None 1.3. 1.27*
 

Primary 1.39 1.45
 
Secondary 1.46 1.39*
 

i+
 

Notes: +tigier educated .orien rarely found in rural
 
arean; ccrnpariion; refitrIcLccd, therefore, tc
 
first three levels of schooling.
 

Nativc exceeds Migrant Ratio, nuggestlig 

Sadaptntion proceris may be ntronger than 
zdgrn.it. 

Source: Table A-1.
 

http:zdgrn.it
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A single cross sectional data source, such as this census
 

sample, cannot disentangle lifecyclefertility patterns from those due to 

different period-specific effects that occurred at different ages for
 

different birth cohortG. 2 Iiencc, our data cannot predict whether the high 

migrant-native fertility ratio aniong the teenage populatJon of Colombia 

in 1973 will persist, or whe thcr it is a marriage and birth timing pheno

menon that will be aubLqueztly offset by a lower period of M.grnuit to 

native marital fc -ility for this bilrt cohort in the late 1970s and 1980s. The 

latter offsetting path o" cohort fertility in consintent, however, %Aith the cross 

sectional age differences in rilgrant-nativ frtility de,;cribo!d here. 

In sum, there are few large differences,; between the fertility of 

migrants and native women living in the saoit r(!. Idnt tI a] area, of tile 

same age and educational attainment. IWo:-nen ,ovliig to or within rural aiear 

tend to have higher fertility than non-rigrantn living In these area.. Conversely, 

migrant wo:cn in the large clt i v; with no noie thain ri pv :2a.ry (d cat ion 

have lrvcr fertility than (10 1.tve ,0 c thole. ,r;", two )at terns. 

in migrant.-native fcrttlity conf i rm a role for the :lr. at. i,(!lt ctlvity 

hypothesis. An education incrcir;en, however, migrant. frtility 

vis-av is natives appe:ir to Incre.ia,;e, In all. reidcit 1.1l 

Evidence from F'ertility n 3969 ani all well
 
' the 1964 and 1973 c ,tvu!;(,,i n1d ic at.v th.it the prolo t loio t-ar ir'Jd at a
 
given Pae i, dec re a,Ang and that the noeian a at . ,yeI; 1,r increaning 
in recent years in Colombia (lheriaudez, 1978). A!; dl,cus,,-;d fIn the text, 

our annlvy:i of a inrle cro.s:; ,;ertlon (cet';tu sampi ( of 1973) c-.'Inot illu
minate clearly the character of thetie chanps., taking place over tlme And 
how they will affect future marrivge and f.r,1.ity rateti. 

National fiuri';4 1976 
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areas. Yet if we compare migrant fertility to the fertility of the native
 

(nonzigrant) population in those reglons where the migrants were born, 

migrant fertility overall in markedly lower becaun;e most migration occurs 

from rural to urban areas (Tihble A-B). Fertility differencet. across residential area 

are large in comparison with migrant-native fertility differences within 

residential areas.
 

Migrant-Native Fertility Differences cid Duration of Renidence 

To consider in greater detail the difference, In migrant and native 

fertility, a re r,j,;Ion r.odel i:- prv!;i ntel In thl', sctIon th'It foLusea 

only oti wO,:iell ill zi nnr tni or c> nrIn- 41.,' unloin II %.Ich the hu:,band if; 

present. It If; thiet'eby pc:.' lble to hold -oi,;t nt ncit otily for thc wo~man'r. 

age, educ;t ion, lixld : rat en ,u.l.u! Alo for l"it, :.h,' :ronthl ly 

incx:.;'. "1hi, " 'ti ', ,"Io1n :;.jr:at. ,'yj tl(i. t- in- t rculc ve ,iupport from the 

prevlou'l)y rcportd laCttI . (Ld ) ll dta, fIo ate In general quite.. 4itv','ll 

aill Ii tir" iv: h 1 t- 'llc t vc biit t n l'! v -; IV I1': It .,;I:;v 

reoldient I t e;. Althouzili Ili:.i.I rn'. r:. .le I- 'Itliltv dtil fence ,; 

renfiin, 1n y arc .a il in co. ;-. r 1!.on with tho:; t(*epr-at Ing ruraIl nnd large 

city iou latloil., for ea:-'1, 

hoth th, "it lptt loll" t11 i he "ielectivity" hypothie.-i might cyplain 

the zid r;mm:tl, of ;i;rLmlani-atfvedl In Colombia.finrtlity fo,,rencu.i 

To (1',1 t li. bh e ,t1) I .,.:; - t Wo hypt cli%c. , t he do I t Ion of ( ti, Ient re- Idence 

grant nu.t t.,.Ilird conlItin( tIln 1 tI1 -irrivedamonig na i t, v In -A th lvi ty. If recently 

,wltgrAint h repo7-,, markeli1y hi!.lt,.r fertility thai ru ,-. i' I,rontri who inve lived Iv the 

II/
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for a longer period of time, the "adaptasame urban residential area 

migrantstion" hypothesis would be confirmed. If, on the other hand, 

levels of fertility to thosefrom the moment they arrive exhibit similar 

and natives, migrants may be selectively drawnof long-term migrants 

of that destinatoward their destinations and accept the fertility goals 

tion' population upon arrival, if not before. 

The dependent variable in the regressions reported in Table 6 is 

the number of children ever born per woman (living in a union with spouse 

by current residentialpresent), within five year age groups of wives 

variables are the wife's age, uducation, husband'i.areas; the explanatory 

monthly income, and two alternative paraimetcrizatioiv; of migration status. 

In the first specification of the regrer:sJon equation, ntegori n"1 variable.; 

indicate the duration of migrant residence at de,;tlnotion by four levels. 

The first Joint F test reported at the botto..i of the table indicates 

whether -his set of migration/duration categories s Jointly s;tat iitically 

F ratio Gtati;tic. The ,;econd specification ofsignificant according to an 

the regression equation includ s categorical variableu that capture both 

the fertility differences associated with duration of renidence at detin

tion for migrantn fro,: rural or tow' area; (lndI,.tfiqu ',hinble a; birL1 

place in the cens;us), and whetlIt r the cigjrant had alternatively becti born 

L,dIUm nl..ed city. At the hottc:n of Table 6, t'O IFtet-5toin a large 01 

are reporr.ed for the Joint !;tatf,;tIcal sIlf icatnce of tim thre, origin 

(large city, medium city, and tovn-rurol) cf fectr;, a.nd for thr thrCe addi

for mig-ranto fren7 tten-ruml1 origlng.13
 
tional duration of migrat ion cffc-ct.-; 

1 3 With degreet; of freedom of 3 and 200, the F ratio in statt,fIcally
 
If the degree of
signlficant at the 5 percent lervel if It exceedo 2.60. 


freedom are 4 and 2500 the nigntifIcant level of F in 2.37.
 

) 

http:origlng.13
http:reporr.ed


Regressions cr Children Ever Bcrn, WiZe's Age 20-24, 

by Type of Current Residence: 

Effects cf Wfe's Education, Eusb~Md's .- cce, and Migration Status 

RZSIlNT '._.A.S (destination) 

Lar-'e Town and 
Cities- CitIes- Ru al Areas-'! 

EXFA" A-O".X VARIAM TI(I2 (i) (1) (2) 

Age of vife (years) .18 .5 .25-1 .28 .28 
( t,:) (11.90) (11.92) (:6.2) (16.11) (17.09) (17.09) 

Zducatirn of Vife: 
.51 .47 .47 .28 .27
No e:laticon .50 

-. 52 -. 53 -. 57 -. 57 -. 67 -. 67 
-.63 -.91 -1.12 -1.11 -1.76 -1.62U-r :. 

-.35 -.39 -.06 -.C6 2.10 2.11
Ot'er 


Not re'ortd -. 24 -. 23 .30 .30 .26 .25 

Inc-e of husband (pesooth) 
.16 .16 .09 .09 .02 .02
0-3:0 


-.-'-'19 -. 20 .03 .03 -. 03 -. 03 
i:-: .02 .01 -.05 -.05 -.11 -. 11 

-.08 -.10 -.06 -.05 -.33 -.38 

-. 10 .13 -.09 -.09 .03 .03 

.08 .06 .00 .00Nzt reported .09 .06 
Wife =-,grant-duratin (years) 08 -. 15If -. -. 07 

-.10 -.08 -.06
 
- .02 .16 .44 

.20
.09.06-
Wife - crisi & durationo. 


F-ral cr tc- 0-1 (years) -. 15 -. 08 -. 16 
-. 14 -. 08 -. 08

Fral cr c-.-n Z-5 
-. 02 .16 .42

enralt--- 6-10Cr 
.19.01 .09C - ir+ 

.25 -. 05 -. 13 

.10 .02 .13
 
-; lar,-cst cities 

mnte ce~t -1,90 -1.89 -3.22 -3.22 -3.49 -3.49 

R .14 .14 .15 .15 .11 .ii 

StLju.ld Error of Estarte 1.02 1.02 1.18 1.13 1.35 1.35 

Me-1 1.97 2.27 2.84
 

2456 3194 3442
S--le Si-e _ 

Joi. t F tests: 
3.60 9.66cat A)W..l 1.74Pegress. () ilg. Durs. (df 

.Regress. ('; Xig. Origin (df lost 2.30 3.61 9.19 
Re3ress. (2) Ki. %i.ra.(df lost 3)A/ 2.06 .94 .51 

http:StLju.ld


Regressic-as -, Cn~idre-a Ever Bcn Wife's Agt 25-29, 

Iy Type of Clurre=t .c7sidece: 

Zffe,.ts of Wife's Edzcatien a d Figrtic a. a H,.1sband a Incom 

F-5ZD:T Aot5 (destinatie . 

La=e.a/ Town and 
Ctzral Areas

MTlrLAI.ARKT VA:XA'L.S (1) CO) 11) ()(1) ( 

.a .- 26 .25 .31 .31Ate of wife (,ears) 	 57) (1-"74) (13.73) (14.68) (14. 67)(t tcst) 	 (1r) (105-9 

Educat In of wife:
 
.51 .51 .65 .6S .54 .54No ed:acn 
-.67 -.65 -.35 -.C, -1.27 -1.27
 

- - - .--	 -. r), -1.1i -. 47 - 1.40r -2.63 -2.56L i, ZiY 

-.62 -. 1 -.61 -. 6s -.41 -. 41 c,,.r 

.31 .31 .73 .73 .:9 .29Nz: rc:.Ied 

C-3-: -	 .22 .21 .13 ,13 -.29 -.29
 

.14 .14 .09 .0S -. 17 -.17
3:1-E7


I ::: -.11 .11 -.25 -. 25 - .56 -.56 
-.23 -.Z5 -.32 -.32 -.12 -.13 

-.44 .04 -.04-.30 -.33 -.45 


.23 .22 -.06 

+ 


-.06 -.11 -.11
Not re ;crted 
Wife r-i grant- duration (years) 

C-i -.18 -.25 -.44 
2-5 -.22 -. 30 -.31
 
6_: -. 10 -.08 .07
 

.48
.18
-.01 

Wife .Igra-t origin & d.ra01 

-.25 	 -.23 -.44
R, :. 1 -tC 0-1 (year*) 	 -.31-.28
or t=.vn 2-5 	 -.28 

-.15 -.06 .07Scr t'.- 6-10 
-.06 	 .19 .47
7.u;71c:cr;t 10+ 

T 	 : -1-::s Cities .17 .08 .04 

-3.80Interccet -1.79 -1.77 -3.15 -3.15 -3.80 

.13 .13 .15 .16 .10 .10R' 


Standard Error of Estimate 1.44 1.44 1.73 1.73 1.95 1.95 

e 2.79 3.47 4.39 

-	 3554 4415 4348

Sanle 5:c.
 
Joit T test::
 

1 2.88 	 9.62 13.61Reg.ess. () MUg. Dura. (df lost 4 
13.61
3.82 	 9.09
F,g:ess. (7) "ig. Origin (cf lost 3)d 

Regrcis. (:.' g D-Ura. (if los: 31- 1.76 .39 .47 

http:MTlrLAI.AR
http:Zffe,.ts


&essic.s em Chldrrn Ever Born, Wife's A c 30-34, 

by Tye cf Current Fsidnce" 

'ffects of Wife's Ed cstic- &=d F-1,ratic= Statt, and H-mband's Incom 

FSiZ':NT kFZAS (destination) 

C CrTat Cties- Areas-

ELS ATO --T ABLEZS (1) G) TIT (2) 

Age of 
C= 

wife 
tes:) 

(yTArs) 
(9.34.) (9.3 4) 

. 
(11. 3) 

2 
(11.41) 

.31, .30 
(11.25) (11.25) 

Educaticn of
N e-

wife: .42 .42 .93 .93 .12 .42 

C,1., - I -1.56 -1.56 

Unve r-sI tv -1.5L - 54 -2.32 -2.35 -3.55 -3.51 

CtZr -1.06 -1.C -1.53 -1.53 -.42 -.45 

;:it recrted -.27 -.27 .67 .63 .39 .38 

-zc~Incof h~ns-ad (peo/mmt) 
.95 .95 .05 .05 -.04 -.04 

.09 .23 .00 .00 .19 .18 

-.03 -.03 -.23 -.23 .04 .03 

-.11 -.11 -.42 -.42 .09 .09 

4' 
Nct reorted 

-.36 
.05 

-.37 
.04 

-.37 
.08 

-.38 
.08 

-.77 
.01 

-.77 
.01 

Wife -a-,:n-uratiou 
0-1 
2-S 

(Yaurs) 
.24 
.01 

-. 48 
-.34 

-.62 
-.50 

-.41 -.33 -.19 

bao -.09 .01 .23. 

Wife 
ur,& 

F.;3 er 
Fu73rc ..r.. or 

criin & duratio 

--C -- I (yearu) 
tcnI Z-5 
:C-.- 6-10 
*-.- I+ 

-.25 
-.01 
-.42 
-.10 

-.50 
-.35 
-.38 
-.01 

-.63 
-.52 
-.21 
.21 

i--. .01 .26 -.05 

Fc.;r !ar-est cities 
Intercc;: -2.67 

.05 
-2.67 -3.73 

-. 02 
-3.75 -3.70 

.13 
-3.71 

R2 .11 .11 . .14 .06 .06 

Stlnrard Error of Estimate 2.00 2.00 2.32 2.32 2.58 2.58 

Fe 3.95 4.93 6.02 

Sae Si:e 3398 4206 4143 

Joint F tests: 
Regress. () Kig. 
E.er~'s. is).i. 

Dura. (df lost4)' 
Origin (ef lost 3i42 

4.26 
4.28 

7.02 
7.01 

7.39 
7.49 

kUgess. (2) 24-1. Dura. (df lost 3) ' .62 .1l .13 
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by Type of Current 7,cnidencc: 

*~grefun~c--5 c C1dr~~a Ever ,-n 	 "it'c' a 

Zffects of Wife's Educatc and gr.. Ztatu and E1uband's Incom 

" i-,-	 Town and 

C_______ 	 ural AreaV-

Age of wife (Yeara) .2Z .. 2 .22 .21 .22 

(t tcnt) (6. 73) (6 . 8) (.f) u3~ (7.4b) (7.48) 
Educaticn of vife:
 

.55 .54 .79 .78 .14 .14
 
.NocucaUicn -. S2 -. S! -1.23 -1.22 	 -2.35 -2.29 

-5.38 -5.44-1.56 -1.55 -2.- -2.7: 
-. 78 -.73 -2.56 -2.53 .56 .56 

Not r:or:ed 	 .10 .32 -.49 -.48 .34 .35 

Universi 


Incc-:c of husband (resoof ut) 
.68 .68 -.05 -.05 -.48 -.500-3co 


301-57 -.03 -.03 .42 .42 .08 .08
 

-.10 -.10 -.16 -.15 -.02 -.02
 
IO-	 -.35 -.34 -.40 -.40 .17 .18
 

-.73 -.66 -.82 .34 .40
 

-.11 -.11 -.25 -.23 -.01 -.01
 
-.74 


Not re;ported 

Wife r1 grant-duration (years) 

-.35
 .48 	 -.24
0-1 
.03 -.16 -.23
 

6-10 

2-5 


.12 -.C4 -.27
 
.53
.08 	 .00
I0-b 


& duratioiWife migrxat origin 
-.17 -.33
 Rural or tc'. 0-1 (years) 	 .51 

.07 	 -.07 -.22
Rural or tovn 2-5 

.16 .04 -. 25
Rural cr tc 6-10 


.1- .07 	 .54Rural or t--.n 10+ 	 -.03 -.51 -.95 Xcl--M= Cities 

-.14 -.31 .03
Four largest cities 

Intercept -2.68 -2.A. -1.38 -1.38 -1.73 -1.75 

"2 .09 .09 .08 .08 .04 .04
 

3.15
Stasndard Error of Estimate 	 2.53 2.53 2.96 2.96 3.15 

4.96 	 6.25 7.38
Y&ar 
0/ 

Sao-le Si:e 	 3097 4177 4358 

Joint F tests:
 

Fegress. () Mag. Dura. (df lost 	 S. .61 7.15 
.49 7.10
.RSress. :2) -'g. Origin (df lost 	3) d/ .93 

.29 1.62 	 .67
Regress. (.) h'ig- Dura. (df lost 3)_ZT 



Tab 

?4gresic-s cn Children Ev-r Born, , 'ife'a ASt 40-44, 

by Type of Current Fesi&dnce: 

Efiects of Wife's Zducatic- azd Kigratlc Statto r=d Hu3.and's Ineom 

.Slr~INAZAS (destinastcn) 

Large , .cdlun Town and 
-CI-lteg - CI tie-r- Rural Areaw-

ZLMAATRY VAR LES (1) (2) (1) (2) (1) (2)
 

Age of wife (Tears) .. .1 .25 .2S .28
20 .25 

(t test) (4.53) (4.:3) (5.79) (5.82) (6.57) (6.61) 

Educaticn of wife: 
No education .37 .37 .36 .36 .09 .08 
S-ccndary -.66 -. 64 -1.11 -1.12 -.81 -.83 
UnVer3Itv -2.27 -2.23 -2.21 -2.21 -5.07 -5.02 
Other -. 86 -.Zs -.57 -. 59 -4.42 -4.Cl 
Not reported -.50 -.53 -.57 -.57 -. 25 -.28 

Incone of husband (pesosI/mth) 
0-300 .38 .39 .20 .20 -.78 -.76 
io-600 .20 .18 -.14 -.14 .01 .01 
icol-16O .16 .16 -.20 -.21 -.70 -.70 
1EO1-4C03 -.35 -.34 -.49 -.51 .06 .07 

-.86 -.85 -.73 -.75 .63 .67 
Not reported .78 -.77 .19 .18 .15 .15 

W.fe =IgraLnt-duration (year.) 
0-1 .18 -.74 .29 
2-5 .58 -.62 -.06 
6-10 .38 -.37 .28 
10+ b .10 -. I .16 

orIgin & duration-jWife -grant 
Rural or tc-n 0-1 (years) .26 -. 76 . .23 
Rural or tcn 2-5 .67 -. 64 -. 12 
Rural .r tm-n 6-10 .45 -.36 .22 
Rural or town 10+ .18 -.42 .10 
-.cd t.r Citles -.04 .3 -.51 
rovr largest cities -.40 -.02 .62 

Intercept -2.11 -1.86 -2.53 -2.58 -3.12 -3.20 

R- .06 - 7 .05 .05 .03 .03 

Standard Error of Estimte 3.08 3.08 3.55 3.55 3.62 3.62
 

__ 5.91 7.18 8.26
 

Sz=le Size - 2403 3317 3311 

..olnt F tests: 
Regre-s. (1) lig. Dura. (df lost 4AJ. 1.52 3.61 .60
 
Regre-as. (2) X.g. Origin (df lost 3)4 ' 1.80 3.53 .38
 
Aegress. %2) Hig. DLra. (df lost 3) 4 1.23 .31 1.04
 



T~r¢ i~s C-.ilzrn -,..r-, Wife's As* 45-49, 
Te f--Curlemt Fxn-e: 

Tffects of Wife's - azt.sud Msrat'cn Stat1.- r--d Eu.band' Tncom 

2--1EN7; AY-!_S (cde~rtinfilo=j) 

Lrge, Town and 
Citic. Ftual Area;;s 

A;e of vife (years) .03 .C, .S' ' .07 .An .10 
(t *Is't) I 'ii) ( ( .77) (1.77) (1.78)
1. 


Educ.ticn of Vifet
."o edu=on.I .0 .9 .9 -1 -. 1 

$cecd.ary -1.10 -!.CS -!.. -1.04 -2.b0 -2.78 
--.,3 .00 .00 

... .. . i - 1.31 1.29 
N'zt rted 19 .5 .? -. , -. 71 -. 69 

huibanud (peao.,mumtb) 
0-2. .22 .U -.45 -.46 -.82 -.83 
2 .22 2 -. 15 -. 05 -. 11 

!= '- -0.16 .:0 -.Es I. -.0- -.05
 
I£] - 3-.0 - 3 -I!i -l.io .01 .01
 

-. 45 -.34 -1.25 -1.24 1.07 1.07
 

Nc: rtr:-.tcd .32 .35 -. 35 -.35 -.44 -. 44 
Wife -. a -d ctJc. (years) 

0-1 -.28 -.42 .24 
2-5 .54 .59 -. 08 
5-10 .59 -.64 -.02
 
1c> -.39 -.22 .22
 

durattcrzi ,----Wie -.Irn 

t: r:-0-1 (years) -. 17 -. 36 .32 
- -,l 2- .72 .63 .00 

F;ral cr tc--m 6-10 .73 -. 61 .05 

Rz.r.! or :c-.- 10+ -. 24 -. 18 .26 
C ities 31 .17 -. 171ar-cs -. 

Fc-.r la: ECs. titie8 -.67 -.26 -- ,r.54 

Intercept 3.07 2.89 5.26 5.29 4.58 4.56
 

R2 
 .05 .06 .04 .04 .02 .02
 

St Lv drd Error of Etimate 3.43 3.42 3.91 3.91 3.98 3.98 

n 6.36 7.71 8.63 

S:--Ic S1:e 1715 2570 2514 

Feore-. (1) X?.1g. .:ra. (df lost 4,)d/ 4.66 3.18 .40 
E.-ress. C ) Crgin (df lost 3 i 4.54 3.08 .56 
&egress. C:) '.g. Cure. (df lost 3)-X/l 1.97 .28 .42 
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Footnotes to Table 6:
 

a/The four largem cities are: Bogotfi, Cali, Hedellin and Barranquilla. 

Medium Cities include other cities with vooulation size larRer than 

35,000 at the time of the 1973 Plopulation Cen-uu. Town and rural areas 

include cities with population nize vrmller than 35,000 at the time of 

the 1973 Population Cenmu. and all are'is classified wj rural in the 

Census que3tiofnalire. 

b/The c-.,tted cate',.ory fr. n rant born in rural areau or townu. The 

coefficients for the origin/duration dinler. in thl; egcession should 

be interpreted wi doviations fr:m nativei; (non-!Iagrnr,t ). 

-/Sampleu include all women with husband present reporting their agu, 

positive fertility, birthplace, current residence and duration of 

residence. 

The Y I!,, defIne d for c net of du'=x y vwrableni, for cxnmple, the four 

1ni Icate the wlft'n duration of rigration in regress
dtwmiy var labelvtj thait 

for tht F te. t are defined by the number 
ion (1). Tle dc;;rec:, of freedo:m 

the graIple size
of retricLiow; dut, to tw ';(t of dull=:,y var '.iblen, and 

in the regren!ion plus one.
minus the ntuber o Illdepcild nt var ables 
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Summarizing the regressions reported in Table 6, the fertility of
 

women currently In unions Is lower the greater It the woman'B education, 

holding congtant for her age tud hunband'u income. lict;e large differ

ences reflect perhapn; the higher opportunity cos;t of the more educated 

woman'i ti e Iln the labor inarkeL that Ii ue;d in additional childbear

ing, and the lower "co-L" of acquiring and using filmily p1imling to 

women with r ;re education. In urb.n areati, Increa!;es in hurband 'a income 

is arsoclatel with lowe. fertility rifter the wife iii age 30 or older. In 

townu an]l rural au :!, i riwever, fertility z,.ong, wo::mn over age 30 if 

often dixectly iti,;ociated with u,1banA'" inco:ie. A ,;U1:11 :r ever

sal in the fertility cf,.crt of h ;lbiid'e inc ..". (or hmn;b:d ':, education) 

between uil,;i anivd rural .irtn of toli)::I a li'.' b.en n')tcd be!fort. (Schultz' 

1979). It w*': then it.'td that th, d :anf for chilifreii Increa;ea 

ith a ! i : , ive:, InIiu a . ne t r.ll<t I ur: I-c;, :1 t:: t I conomy 

such a. In Col : iiL, ti, In tiljill ,'vnn 1.Kni c111 1:]:bor J!, of 1e. value 

husiband'; Jnc( - coiit rfti .!;, on b.:]; , , . t:.and children.c,, , tI dvdi a for 

Even ill the tlit al al(;e'., (h,..',.'e. , ri'dt I(. : Il a-.';.ocIatcdAi,.fulI ll ty 

with the rth .r' la ,.ln: I:; y j'tlnt jlg t er (tw, t(, thrce children) 

than that .. ,c. ' t4- v It II the. fath II'f n I Ic . (oe-h If to one c IhiI 1(I) . The 

greater efI:t of wnf r'.rditeat lI n( , w ':,;c) relatIv , to Ihe :,n i'!; .(]Iictlti 'lfl 

(and wage) I:,CotI I.,,tt t th Ie I . :t fort: of the hoin .hod dcrlamnd 

inodel for f i tlillty (VOlt:., li i). 

Althoihn dlllenrn ';in i;if;n.,nt-natlve fertility are not alvayn ttntis

ticnlly 01Inif iclint, i.mve uter'ir Ititw, i 112W, le noted.p:ittel !ecetnt 

mtigrantti trle r the :., (f 35 to ntv t'it€" of r.'. (Ince ine ral ly have lower fer

tillty than longer-ttvin rilgr, nli o nI lye, livIn; there. ?l1i:rant ti to 

large citlern from other urban arcan genernlly have higher fertility 

V9
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than natives up to age 35, aad lower thereafter. Higrants who arrive in 

the city early in their childbearing years tend to have the number of children 

tha would nore or less be expected of them, had they always lived in 

the city. If they nigratc later in their lifecycle, their childbearing 

reflects to it greater degrek- their origins, and they tend to have higher 

fertility than city native.. Outside. of the largest cities, migrants gener

ally have higher fertility than natives, if they have, Jived In their current 

residence for torv than ten years or moved there w.hen 

they were lens than age 20. Hi1ratton duration effects tend to increase 

in absolute rnignltude when oritlg ,,ar tloo controlled in the second 

SpCcificaLion of the regrvl4.,Ion equatitin In Tlble 6. 

The adnptition hYpothe:; P,; ?,rdlcI: that the ferility of migrants 

would initially b)e, hf,vr tha: nat1LIVi' and would tIen decrea!;e relative 

to nntIveoi. ';'h a trend It; t ot I'VidetlL Ii Tia )h1c 6. For wom(en 1(,, s than 

Cge35, the( t -,lene:y 1'. Jut the eloppoIt,. Hlg;t.t : .irriv, vS mh fewer 

children utlHi.iu t lv.t,; (I.e., t.ga+ttv, :iI.,t,j;t101 c11 fficient.,: on 0-1 and 

2-5 yearts durat , it of ri-' 1' *') aid appea'r to oliv i. ,vetow;1ld tativesll 

tn vi( (_ Iand Ii ; ;e (':e Cd ti{ ' IP !ity ]evell; ,ftr the po.s':;a e of 

' a decadt. :lth it f(W 'COt-I)L( :, thw ft ,tvt () rIgratltn (luration 

varinalpi,, are jeftitly otLutealy , I (:int, hnt ollce the orlgIn 

of the tihr;nt !, (ontr ollc,, thr duration of rveodvnce for dilr-ants from 

rural-to%-ti ara. l o.-4lot Ilw;ty! ;Igni Iii:lt 

11"l d1, rititlt , i;arol h -] to that of coldditeln (19/,,)) for "u:iilland, 

in whlI( h he nott.,i thatt there w. ,, io;-,o (.vl(l(ne- of utp of trilgratitt; 
to the 1e'e I.l. of I ertillty i ep t , by :uatlvv city d; 11 ,r:. , an.! that the 
def idJt It! 'ira t fertlilt y w;'i proba oly ailyt4rat Iforly 11 4uluo'-elno . 
(Sev Ad r.o ';old4t,-ln (1973) 01111 MucIi, et l . (]97).) 

]'1lle except lol) b'ivng worn J-3') lving Il tl,, llarge (It I,. where
 
the duration fife-tel art, ut ;crlbed Ill i fipc tarl
r o1ly thu" fil't. p I on
 
of the aode'l alnd ate .tenr.llly not stat ;LJcnlly tsJfj;nljfjIcanL.
 

http:utlHi.iu
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Conclusions
 

Within age and education groups, living in the same size of resi

dential area, migrant-native fertility differences are relatively unimportant. 

Differentials by size of residential area are substantial by comparison, and 

fertility behavior of migrants does not narrow these regional differences, 

a6 we have shown, but actually widens them. We have interpreted these findings 

as suggesting thar different condftion in city, town or rural environment 

elicit different reprcductive behavior, but both migrants and natives respond 

similvrly to these local conditions. In other words, origin do not matter 

much for fertility, current living condition., do. but the acco:::'odatlon of mi

grants to newly adopted conditions at destination Ii so complete and t;o 

prompt that an additional explanation for these patterns of migrant behavior 

is requited.
 

ligrant!; nu.,it differ from natives in their preference! for children. 

Mlgrants are ast:-;tned to move to area; In which condition!; are propitiots for 

them to behave nccoi-dIn, to their di!.tinctive preference.;. 'ron an economic 

pert;lp)(ctive, reiat(v , of imn(v,O(rwion and chtldrcn and othvr pri(:t. dis

tinguishi r,;"Ion% ard favor or pejnA:l- pamt icular foz-v-i of cori'.at'ption ani 

demographic behavlor in each. Mjgra:it!, who prefcr a ,pecIf c form:a of bt-hvior 

or con!;tum.ptio. are diawn to Ic Ion:, wh ir'' it is i:.o-;t advantqeoirily purtiutd, 

or In 1l:ast co.,stly, lit the casr at hiin,!, it Is ii,.%i':ed that. iilgrant,- are 

systumatically draun tovard locatio 'n +'ere the' o:.t " havln:; thvir pre

ferred faxti ly rilze ii, telntiv ly low, oth.r this;; |e!'rig er-quol. One anti

cipaten, nccordfili to thin mgi;rant nelectivIty hypthesifs, thit rirral-urban 

fertility differencet; of til; rn tt would equal or excid those o nntivo;, 
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since preference orderings of natives for fertility would be more nearly 

random than would be the case for migrants that had chosen their location 

with relative costa of childbearing in mind. Despite the fact that the 

sluggish process of adapting behavior to fit one '.Jadopted environment works 

in the opposite direction, Table 5 sumarized the evidence that in 18 out 

of 24 pairwtiac comparisons of women by age and education, the rural-urban 

fertility differences' were wider for migrants than native!,, strongly confirming 

a role for migrant aelectivity. [he ntrength of selectivity on migrant fertility 

would, of coutxe , depeid on the extent of rural-urban difference:; in child costs 

and on tht. economic and social forcesj motivating migratIon in a country. Colom

bia may be a special case, but it does not appear particularly unusual in these 

regards. 

1, '*
 



TA:LE A-1.1 

Children Ever Born of AU Women and ' :en in Current Unions, Age 15-19, and 20-24 
by Education, Ourrent Residence rnd Migration Status* 

- e-' Lar e Cit- ty _"ownx Rural 

e 
. a -

'Kat1ve 

Born 

All 

Xgr1n:sgnrn 
-oErn 

-n or 
ral Areas 

Na: ve 

Born 

Al! 

Higrats 
Native 

Born 

All 

Migrants 

Native 

Born 

All 

Migranti 

1 

.: -, 

.33 

.22 

.07 

.05 

.32 

.20 

.11 

.02 

.30 

.18 

.10 

.03 

.37 

.27 

.08 

.10 

.49 

.25 

.12 

.10 

.45 

.21 

.04 
.... 

.63 

.32 

.12 

.46 

.25 

.08 

.72 

.49 

.25 

-: 

n.-
1.05 
.91 

.64 
1.6 7 

1.09 
.92 

.71 

.50 

1.00 
.94 
.69 
....... 

.94 
1.04 

.78 

1.21 
.82 

.79 

.99 

.94 

.63 

1.28 
.91 

.76 

1.12 
.98 

.81 

1.15 
1•08 

1.05 

1.63 
1.3. 
.56 
.17 

1.46 
1.15 
.68 
.18 

1.48 
1.08 
.63 
.11 

1.76 
1.35 
.66 
.17 

1.93 
1.46 
.79 
.30 

2.00 
1.46 
.51 
.09 

2.18 
1.69 
.70 
.17 

2.16 
1.64 
.70 
-

2.48 
2.14 
.99 
-

2.53 

-.1. 

2.30 

1.28 
.75 

2.401.7 
1.24 

.5V 

2.261.96 
1.32 
1.14 

2.472.07 
1.43 
.79 

2.672.09 
1.26 

... 

2.702.16 
1.36 

2.772.40 
1.61 

2.832.52 
1.66 

.....c - ilr c--e-:cr bo... nze ,-: 16.5t agr 15-19 and 19.2Z age 20-24 of all wc-en did 
.-.Z: a:'-'cr :-c C-.irc ':c o:n question in tnc uenus questionnaire. Educational levels do not indicate co=plction 

a :ez-c-:-.c c'c Sc '.hOzin. r 4 -ary Include3 vnen with one or more years of prlmary schooling but no epcsu:e 
o ::c.i sac , ctccz-ra. 

kU 
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Child:e= Ever Bcrn of All ';cc--cn and Vc-en in Current Unions, Age 21-29,.and 30-34 
by Educa:ion, Current Res ia c- and migration Status 

-ege Ci.y Ci:y 	 Rural-6j.i:u 	 Tovn 

ze, Xa . tativC All %Higrntns Born Nativc All Native Al Native All 
tatus an, Born .i gon S in - or Born Xigrants Born ?1U.gratsa Born Migrant
uaC .C.. 	 F alAreas 

3.20 2.48 2.40 3.41 3.26 3.56 4.04 3.92 4.24 
F2.48 2.33 2.28 2.83 2.82 2.94 3.10 3.42 3.81 

S1.-S6 	 1.54 1.46 L.50 1.70 1.58 2.05 2.05 7-22 
.67 .74 .74 .83 1.12 - 1.23 

3.97 3.26 	 3.19 4.14 3.88 4.26 4.43 4.52 4.55
 
2.99 2.86 	 2.87 3.37 3.27 3.53 3.51 3.97 4.10 

C:: ." j 2.03 2.06 	 2.02 2.07 2.17 2.27 2.48 2.59 2.64 
4 1.23 1.26 1.34 1.58 1.59 -	 1.78 - 

4.07 4.21 4.11 4.80 4.69 5.26 5.17 5.30 5.88 
F 3.61 3.49 3.51 4.20 4.17 4.66 4.74 5.10 6.36 

2.40 2.59 	 2.55 2.81 3.02 2.77 3.18 :.49 3.70 

7 	 Cr 1.8 1.78 .1.70 1.18 1.68 - 1.75 

"d-nin Unicns
 5.05 4.85 	 4.73 5.82 5.33 6.09 5.90 6.04 6.08
 

".33 4.06 	 4.10 4.74 4.60 5.33 5.07 5.72 5.62 

n a 	 3.c 3.11 3.09 3.49 3.44 3.51 3.59 4.08 4.0 
2.. , .> 2.32 Z.00 2.30 4..0 

I 

. 	 .:-.zs "---71 r-Cz-t,. 7 chi-o.en cvc bor .n. "his zgc grczp 10.5:Z~e 25-2? and 7.0% age 30-34 of all women did 
. C ... C,:r Z the Ccnsust •: vr questicn in 	 quetionnnaire £ducationa! levels do not indicate completiontc :cn ... c i'-e of c-oc!.ng.z Prazary in:2ludes -cmcn with one or more years of primary schooling but no exposure 

to 	sccr.ar y s:-.o.±, ctcctera. 

http:c-oc!.ng
http:chi-o.en


TABLE A-1.3 

Children Ever Born of All Women and Womern in Current Unions, Age 35-39, and 40-44 
by Educatior, Current Residence and Migration Status* 

'urrent 
Residence : 

Large City Medium City Town Rural 

'ge, Marital 
tatus and 

Education 

Native 
Born 

All 
Migrants 

Migrants Born 
in Town or 
Rural Areas 

Native 
Born 

All 
Migrants 

Native 
Born 

All 
Migrants 

Native 
Born 

All 
Migrants 

Ae 35-39 

All wcnen 
N071-2 
P r* ary 
Secondary 
Higher 

4.96 
4.66 
3.30 
2.74 

5.02 
4.42 
3.37 
2.21 

5.02 
4.42 
3.35 
2.30 

5.58 
5.26 
3.46 

-

5.95 
5.17 
4.01 
2.00 

6.36 
5.82 
4.07 
-

6.33 
5.84 
4.71 
-

6.22 
6.45 
5.48 

7.09 
6.93 
3.99 

"c-en in Unions 

Pri=ary 
Secondary 

Higher 

5.44 

5.09 
3.82 

3.40 

5.86 

5.09 
4.00 
2.78 

i.576 

5.14 
4.07 
2.70 

6.47 

5.74 
4.07 

-

6.86 

5.78 
4.51 
3.09 

7.23 

6.51 
4.84 
.... 

7.02 

6.43 
5.00 

7.00 

7.07 
6.02 

7.40 

7.20 
4.21 

,Ace 40-44 

All -wcnen 

,cne 
Primary 
SC'Ieary

iher 

6.34 
5.19 
3.94 
2.34 

5.56 
5.19 
4.32 
2.77 

5.59 
5.20 
4.36 
2.64 

6.7C 
5.9C 
4.41 
....... 

5.82 
6.20 
5.03 

6.90 
5.66 
5.70 

6.71 
6.78 
5.30 

6.95 
7.20 
6.22 

7.76 
7.75 
5.65 

7c-n in Unions 
e 

Seioary 
Secondary 
Higher 

7.46 
5.86 
4.51 
2.85 

6.41 
4. 
4.99 
3.53 

6.54 
5.1 
5.13 
3.57 

7.79 
6.62 
5.42 
...... 

6.78 
6.83 
5.53 

7.70 
7.73 
6.75 

7.54 
7.23 
5.97 

7.79 
7.95 
7.00 

8.30 
8.08 
6.47 

OrL .ose wonen reporting children ever born. In this age group 5.7% age 35-39 and 5.3% age 40-44 of all women did 

not answer the children ever born question in the Census questionnaire. Educational levels do not indicate completion 
of a respective level of schooling. Primary includes women with one or more years of primary schooling but no exposure 
to secondary school, etcetera. 



TABLE A-1.4 

Children Ever Born of All Women and Women in Current Unions, Age 45-49, and 50-3 
by Education, Current Residence and Migration Status* 

Current
Residence : Large City Medium City Town Rural 

Age, Marital Native All Migrants Born Native All Native All Native All 

Status and Born Migrants in Town or Born Migrants Born Migrants Born Migrant,9 
Education Rural Areas 

.'e45-49 

All women 
.. e 6.73 5.48 5.51 6.90 6.76 6.94 6.86 7.16 7.78 
Pri-arv 5.61 5.57 5.64 6.00 6.62 6.90 6.93 7.76 8.39 
Seccndary 4.38 4.45 4.42 4.15 5.70 4.66 5.62 4.'48 5.52 
Higher 2.73 3.70 4.08 -.... 

Wcmen in Uni.ons 
:'One 7.88 6.63 6.78 7.85 7.44 8.29 7.38 7.85 8.39 
Primary 6.63 6.31 6.40 6.57 7.31 8.13 7.61 8.50 8.68 
Secondary 5.15 5.13 5.23 4.98 6.42 6.35 6.16 5.10 6.35 
Higher 3.00 3.92 4.13 ..- -

Ase 50-59 

All -omen 
Ncl_ 4.88 5.60 5.50 6.17 6.09 6.49 6.49 6.56 7.10 
Frinary 5.15 5.40 5.55 5.84 6.10 6.24 6.69 7.15 7.84 
Secondary 3.61 4.59 4.71 4.44 5.40 5.73 5.01 5.26 6.38 
1igher - 3.14 2.90 -

^-en in Unions 
5.54 6.51 6.41 6.55 7.26 7.77 7.30 7.35 7.55 

Prizary 6.19 6.45 .6.58 6.86 6.93 7.59 7.45 7.92 8.35 
Secondary 4.55 5.38 5.60 5.95 6.31 7.26 5.87 6.45 8.00 
Higher 3.67 3.38 - -.. 

Of those wcmen reporting children ever born. In this age group 6.1% age 45-40 and 10.8% age 50-59 of all women did 
not answer the children ever born question in the Census questionnaire. Educational levels do not indicate completion 

of a respective level of schooling. Primary includes women with-one or more years of primary schooling but no exposure 
to secondary school, etcetera. Z_ 



TABLE A-I,5 

Childr a Ever 	Born of All Women and Women in Current Unions, Age 60+ 
by Education, Current Residence and Migration Status * 

Current 	 Large City Mediu= City Town Rural.esidence 

Age, Yaital Native All Migrants Born Native All Native All Native All 
Statvus -na Born Migrants in Town or Born Migrants Born Migrants Born MigrantsI 

-Education 	 Rural Areas 


.6e 6C+ 
All w-omen 
No e 4.61 5.46 5.48 5.63 6.08 6.11 6.15 6.09 6.62 

p rL- a -vSecondary 4.583.79 5.634.42 5.684.49 5.254.26 6.25
4.81 

5.81
4.18 

6.18 
5.28 

6.44 
4.38 

7.53 
5.09 

Higher - 1.84 - 1.23 - - -

-cn in Unions 
:None 
prima:-j 
Secondary 

6.11 
5.58 
5.00 

6.04 
6.69 
5.19 

5.95 
6.74 
5.45 

6.45 
6.76 
5.57 

6.63 
7.07 
4.84 

7.58 
7.06 
4.96 

6.88 
7.09 
5.98 

6.74 
7.30 
8.40 

6.89 
7.71 
6.61 

Of those wo=en reporting children ever born. in this age group 14.7% of all women did 

the children ever born question in the Census questionnaire. Educational levels do not indicate completion
no- answner 

of a respective level of schooling. Primary includes women with one or more years of primary schooling but no exposure 
to secondary school, etcetera. 



TABI .2.1 

N.ber of Women in Census Sa=ple Tabulation Cells Reported in Papcr 

by Age, Marital Status, Education, Current Residence and M~irant Status, Aje 15-19 and 20-24 

Current 
Residence : 

Large City Mediu= City Town Rural 

e, Marital 
tatus and 

Native 
Born 

All 
Migrants 

Migrants Born 
in Town or 

Native 
Born 

All 
Migrants 

Native 
Born 

All 
Migrants 

Native 
Born 

All 
Migrant$ 

Education Rural Areas 

Age 15-19
 

Alloe 150 438 340 156 197 296 267 1148 399
 

4217 1332
?ri=ary 1788 3338 2541 986 L334 1670 1306 

995 1290 831 409 182
 

Secc ndzary 2965 2320 1308 094 
7 -


36 10
Higher 98 88 10 5 


Wcnen in Unions
 
61 31 43 94 82 354 205
None 22 79 

Pri7a-y 325 499 343 190 286 271 324 844 514 

Secondary 253 295 157 98 124 72 111 36 38 

Higher 3 4 1 1 2 1 - 1 

Are 20-24 

All wcen
 
338 147 242 323 362 1349 569
None 131 435 


1500 1368 1511 3751 1661
Prizar$ 1505 3725 2833 88n 
Se .cndary 1065 2553 1602 711 941 740 679 273 239 

Higher 391 467 218 48 73 11 29 4 4 

kWr-en in Unions 
ne 62 196 148 92 146 196 218 903 442 

770 980 2229 :307?P:izary 9n7 1870 1354 480 8_9 
Secondary 818 1220 739 296 464 273 326 D9 137 
Higher 84 11 44 7 28 1 10 2 3 

*Of 'those wc=z-n reportirg children ever born. In this age group 36.5% age 15-19 and 1.2%age 20-24 of all women did 

not answer the children ever born question in the Census questionnaire. Educationpl levels do not indicate completion
 

of a respective level of schooling. Primary includes women with one or more years of primary schooling but no exposure
 

to secondary school, etcetera. L"
 
0 



TABfTA-2. 2 

Number of Wcmen in Census S~ple Tabulation -ells Reported in Paper 

_y Age, Marital Status, Education, Current Residence and Migrant Status, Age 25-29 and 30-34 

Curreut Large City Mediu= City Town Rural
Residence :
 

A"e, X'arital Native All Migrants Born Native All Native All Native All 

Status and Born Migrants in Town or Born Migrants Born Migrants Born Migrants 

Zucation Rural Areas 

Age 25-2c 

In8 474 388 142 298 311 354 1385 641 
Prima_'_ 1066 3650 284n 722 1473 1167 1441 3087 1464 
Secondary 1045 2063 128Q 397 669 405 473 133 169 
Higher 169 351 182 24 65 8 26 1 6 

n in Unions 
66. 263 212 197 214 269 1062 426 

Prizary 771 2492 1914 515 1078 840 1082 2434 1269 
Secondary 674 1411 852 260 483 259 362 93 136 

_gher 90 196 94 Z2 44 2 18 - 6 
Ace 30-34 

Al! wcoen 
Kone 120 508 423 126 293 314 421 1424 642 
Frimarv 902 3154 2501 617 1346 1010 1238 2503 1287 

Secndary 618 1523 957 212 466 214 303 91 91 
Scna 66. 133 107 I_ 38 3 16 5 
'omen in Unions 
,anc 74 332 278 !R3 206 231 293 1316 565 

Prinary 684 2324 1849 464 1041 786 1008 2049 1153
Secondary 451 1168 725 147 303 142 251 73 81 

Higher 39 132 76 6 27 3 11 - 5 

*Of those wo=:n reporting children ever born. in .his age grouplO.5% age 25-29 and 7.0% age 30-34 of all women did 

not answer the children ever born question in the Zensus questionnaire. Educational levels do not indicate copletion 
of a respective level of schooling. Primary includes wcen with one or more years of primary schooling but no exposure 
t- secondary s.hool, etcetera. 



TA A-2.I 

Number of Women in Census Seple Tabuiation Cells Reported in Paper 

by Age, Marital Status, Education, Current Residence and Migrant Status, Age 35-39 and 40-44 

CurntI 
Residence: Large City Medium City Town Rural 

Age, Marital Native All Migrants Born Native All Native All Native All 
Status and Born Migrants in Town or Born Migrants Born Migrants Born Migrant,• 

Education 

[ e ",,Q j- Rural Areas 

All w-omen 
**ore 75 628 526 154 396 390 512 1623 876 
F r,I= ary 788 3026 2387 561 1272 1047 1215 2310 1203 
Seccndarv 47F; 1265 786 162 384 178 272 46 77 
Higher 47 128 70 7 20 2 7 1 2 

Wo:en in Unions
 
onc 52 403 338 89 260 283 368 1242 757 

Prinar " 604 2200 1746 .420 958 827 958 1934 1084 
Se codary 354 965 603 123 30& 134 235 40 70 
Higher 35 96 56 3 11 2 3 1 2 

*,Ae 40-4 

90 500 481 140 352 369 496 1441 772
 

P -.... 662 2473 1961 410 1045 834 981 1681 918 
Seccndary' 387 954 625 138 308 121 188 41 46 
Hi cher 32 56 42 - 4 - 3 - 2 

Wc-en in Unions
 
one 63 364 296 94 209 260 343 1092 620 

Fr-i= - 488 1737 1373 306 781 628 763 1338 796 
Seccnd:ry 282 726 47Q 98 253 93 145 32 38
Highcr 24 38 28 - 4 - 2 2 

Of hhswc en reporting children ever born. In this aga group 5.7% agr 35-39 and 5.3% age 40-44 of all women did 
not ans-er the children ever born question in the Census questionnaire. Educa.io-al levels do not indicate co--pletion 
of a respective level of schooling. Primary includes wonen with one or =ore years of primary schooling but no exposure 
to secondary school, etcetera. 

~1. 



Nu.ber of Wc-en in Cersus Sxple Tabulation Cells Reported in Paper 

by Age, Marital Status, Education, Curront Residence and Migrant Status, Age 45-49 and 50-5? 

urrent Large City Medit= City Town Rural
 

lResidence : 

'ge, Marital Native All Migrants Born Native All Native All Native All 
Status and Born Migrants in Town or Born Migrants Born Migrants Born Migran= 
Education Rural Areas 

Oe Lr-

All women 
:one 83 563 487 128 308 311 437 1241 593 

934 72q 833 1305 698Fr-ar" 405 1982 1552 349 

211 94 159 25 46
Secczd 17 245 812 545 86Hishe-r 11 37 26 "6 - 6 - 2 

Wc-cn in Unions 
50 331 281 68 194 197 281 910 448 

F....a-r 333 1327 1046 250 636 517 572 1031 587 
Sccc:'.-y 175 574 382 61 163 52 124 20 34 
hicr In 24 16 - 5 - 5 - 2 

IA~e .50- 9 

A::! -c:en 

q6 854 747 168 477 540 652 1860 834 

405 1087 932 1015 1570 851Prlary 612 2836 2285 
secondary 307 102q 722 116 235 113 182 27 39 

-
- 2 - 49 29 20 

- ccn.-in Unicns 

46 443 393 95 234 312 354 1235 572 
P2iZa2" 355 1627 1324 240 647 563 644 1128 634 
Seccnary 170 629 454 60 138 73 ill 20 23 

-
-6 16 11 - 3 - 1 

Of th-se wcoen reorting children ever born. In this age group 6.11 age 45-49 and 10.8Z age 50-59 of all women did 

not answcr the children ever born question in the Census questionnaire. Educatioal Levels do not indicate completion
 
of a respective level of schooling. Primary includes women with one or more years of primary schooling but no exposure
 
to secondary school, etcetera.
 



..£ABLL A- 3
 
Percentage of All Women by Educatlon Level, witK, Age,Current Residenco and fugrant ra-us tiroups
 

Col--b_ 21973*
 

Current Large City Xedium City Tcsrnr Rural 

Resldemce: 

,;e and 
Educatiin 

Native 
Born 

All 
Higrant!, 

Native 
Born 

All 
Migrants 

Native 
Born 

All 
Migrants 

Native 
Born 

All 
Migrants 

15-19 None 3.0 7.0 6.8 7.6 9.0 10.9 19.4 20.5 

Primary 
SL-ondary 
Higher 

35.1 
58.3 
1.9 

53.2 
37.0 
1.4 

43.0 
47.7 

.4 

51.6 
38.5 

.4 

50.6 
39.1 

.L 

53.5 
34.0 

.3 

71.3 
6.9 

-

68.3 
9.3 
.1 

20-24 None 3.2 5.9 8.0 8.6 1.3.1 13.8 24.3 22.4 

Prinary 
Secondary 
Higher 

36.8 
48.0 
9.6 

50.9 
34.9 
6.4 

47.9 
38.7 
2.6 

53.4 
33.5 
2.6 

55 4 
30.0 

.8 

57.6 
25.9 
1.1 

67.8 
4.9 
.1 

65.3 
9.4 
.2 

25-29 None 4.4 7.1 10.8 11.7 16.2 15.1 28.9 27.3 

Prinary 
Secondary 
Higher 

43.2 
42.3 
6.8 

54.8 
31.0 
5.3 

54.9 
30.2 
1.8 

57.7 
26.2 
2.6 

60.8 
21.1 

.4 

61.5 
20.2 
1.1 

64.5 
2.8 
.02 

62.4 
7.2 
.3 

30-34 None 6.9 9.: 12.7 13.4 19.9 20.9 34.2 30.7 

Prinary 
Secondary 
HiGher 

51.5 
35.3 
3.8 

57.6 
2*1.8 
3.3 

62.1 
21.4 
1.1 

61.6 
21.3 
1.7 

64.0 
13.6 

.2 

61.4 
15.0 

.8 

60.1 
2.2 

-

61.6 
4.4 
.2 

35-39 Noe 
Prinary 
Secondary 
Higher 

5.3 
55.4 
33.5 
3.3 

12.6 
59.1 
24.7 
2.5 

17.1 
62.3 
18.0 

.8 

18.0 
60.6 
18.3 

.9 

23.6 
63.2 
10.8 

.1 

25.1 
59.5 
13-3 

.3 

39.1 
55.7 
1.1 
.02 

39.5 
54.2 
3.5 
.1 

40-44 Non-'e 7.5 14.2 19-7 20.2 27.2 29.1 43.3 43.2 

Prizary 
Secondary 
Higher 

55.1 
32.2 
2.7 

59.2 
23.0 
1.4 

57.8 
19.4 
-

59.9 
17.6 

.2 

61.4 
8.9 
-

57.7 
11.! 

.2 

50.5 
1.2 
-

51.3 
2.6 
.1 

45-49 None 9.7 16.3 22.0 20.6 26.7 29.8 46.2 42.9 

Pri-ary 
Secondary 
Higher 

58.0 
28.7 
1.3 

57.4 
23.5 
1.1 

59.9 
14.8 
-

62.5 
14.1 

.4 

62.7 
8.1 
-

56.7 
10.8 

.4 

48.6 
.9 

-

50.5 
3.3 
.1 

50:59 None 
Primary 
Seccndarv 

9.2 
58.6 
29.4 

17.6 
53.4 
21.1 

23.0 
57.3 
16.4 

26.0 
59.2 
12.8 

33.2 
57.3 
7.0 

34.6 
53.9 
9.7 

50.9 
43.0 

.7 

46.5 
47.5 
2.2 

Higher .9 .6 - .2 - .1 -

1.rach educational level Includes wo:--en who have done scr_e years in the level and those who have completed it.
 The percentages within eai group do not zdd up to 100.0 because the category "other" has been excluded. 
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TAIE 4
 

Children Ever Born of All W'cL-en by Age, Current Residence =nd Migration Status: Colombia 1973 

Reeidence: Large City Medium City Town Rural 

Age Native 
Born 

All 
Migrants 

Migrants Born 
Tcn or Rural 

Native 
Born 

All 
Migrants 

Native 
Born 

All 
Migrants 

Native 
Born 

All 
Migrants 

15-19 
CEB .13 .17 .17 .19 .22 .17 .29 .29 .51 

20-24 
CEB .85 .93 .98 1.07 1.24 1.24 1.49 1.73 2.12 

25-29 
CEB 1.93 2.01 2.01 2.45 2.53 2.75 3.02 3.54 3.81 

CEB 3.23 3.24 3.29 3.92 3.94 4.54 4.58 5.12 5.47 

CEB 4.15 4.17 4.24 4.99 5.09 5.74 5.79 6.37 6.89 

40-44 
CEB 4.78 5.00 5.07 5.77 5.88 6.63 6.57 7.05 7.69 

45-49 
5.30 5.25 5.33 5.97 6.48 6.72 6.73 7.43 7.94 

50-59 
CEB 4.67 5.23 5.35 5.68 5.99 6.28 6.44 6.81 7.43 

60+ 
CEB 4.38 5.36 5.42 5.31 6.07 5.86 6.12 6.18 6.88 

Of those vomen reporting children ever born.16. 4 percent did not answer the children ever born question in tke 
Census questionnaire.
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t A-5 

or in Ccoon La- UnionChildren Ever Born of Wo-en Married 


by Age, Current Residence and Migration Status: Colombia 1973*
 

Town 	 RuralResidence 	 Large City Medium City 

Age 	 Native All Migrants Born Native All Native All Native All 
Born Migrants Town or Rural Born Migrants Born Migrants Born Migrants 

15-19 

CEB .80 .87 .88 .95 .85 .90 .93 1.02 1.09 
20-24 

CEB 1.55 1.63 1.63 1.77 1.88 2.00 2.07 2.47 2.55 
25-29 

CEB 2.52 2.57 2.62 3.06 3.00 3.41 3.43 4.11 4.12 

'0-34 

CE3 3.86 3.78 3.85 4.57 4.40 5.27 4.97 5.78 5.72 

35-39 

CEB 4.64 4.82 4.93 5.53 5.70 6.48 6.34 7.04 7.15 

40-44 

CE3 5.44 5.78 5.91 6.61 6.54 7.63 7.15 7.86 8.13 

45-49 

CEB 6.24 6.03 6.18 6.58 7.16 8.03 7.34 8.15 8.47 
50-59 

CE3 5.65 6.17 6.31 6.66 6.90 7.58 7.23 7.59 7.94 
60+ 

CEB 5.51 6.20 6.27 6.54 6.68 7.15 6.91 6.94 7.15 

Of those women reporting children ever born. 5.3 percent did not answer the children ever born question in the 

Census questionnaire. 



,v? rtion of Wc.-en 4arried or in CCon L Union, , idtation, Migrant Status and Residence: 
.. . .ia 1973
 

fctrrent 
Resdece: i 

Large City Mci1 u= City Town 

1 
Rural 

and 
rucatcn 

ra INtive 
orn 

All 
Ml=rants: 

Native 
Born 

All 
Migrats 

Native 
Yrorn 

All 
M!oraD~ 1 

Native 
P rn 

All 
Mrn . 

I- Pri-nry 
Secondary
Higher 

- 14.7 
18.2 
8.5 

18.0 
14.8 
12.7 

19.9 
lQ.' 
9.0 
.....-

21.8 
21.4 
12.5 

31.8 
16.7 
5.6 

30.7 
24.8 
13.4 

30.8 
20.0 
8.8 

51.4 
38.6 
20.9 

20-24 'one 
Priary 
Secondary 
Higher 

47.3 
60.3 
41.6 
21.5 

45.2 
50.2 
47.R 
25.3 

52.6 
54.5 
41.6 

-

60.3 
57.3 
49.3 

-

60.7 
56.3 
36.q 

60.2 
64.9 
48.0 

. 

66.9 
60.8 
36.6 

77.7 
68.7 
57.3 

25-2 None 
?ri-av 
Sece-dnry 
.ighzr 

61.1 
72.3 
64.5 
53.3 

55.5 
68.3 
68.4 
55.8 

r9.7 
71.3 
65.5 
50.0 

66.1 
73.2 
72.2 
67.7 

68.8 
72.0 
64.0 

76.n 
75.1 
76.5 

-

76.7 
78.8 
69.9 

-

85.2 
86.7 
80.5 

3 Non-3e 
.ri-a--
Sccordary 
HzIher 

61.7 
75.1 
73.0 
59.1 

65.4 
73.7 
76.7 
72.1 

65.9 
75.2 
69.3 
54.5 

70.3 
77.3 
79.0 
71.1 

73.6 
77.8 
66.4 

69.6 
81.4 
82.8 

-

78.4 
81.9 
80.2 

-

88.0 
89.6 
89.0 

-

35-39 Non e 

Se:onary 
" ,gher 

69.3 
76.6 
74.4 
74.4 

64.2 
72.7 
70.3 
75.0 

57.8 
74.1 
75.9 

65.7 
75.3 
79.2 

72.6 
79.0 
75.3 

..

71.9 
78.8 
86.4 

76.5 
83.7 
87.0 

86.4 
90.1 
90.9 

4t--44 None 
?ri-a-rv 
Sezo - a 

70.0 
73.7 
72.9 

61.7 
70.2 
76.1 

67.1 
74.6 
71.0 

59.4 
74.7 
82.1 

70.5 
75.3 
76.S 

69.2 
77.8 
77.1 

75.8 
79.6 
78.0 

80.3 
86.7 
82.6 

Figher 75.0 67.9 .... 

45-4P None 
Primary 
Secondary 

Ciger 
"None 

60.2 
67.3 
58.3 

-
47.9 

58.8 
67.0 
61.] 
64.9 
51.9 

53.1 
71.6 
51.7 

-

56.5 

63.0 
68.1 
58.7 

-

49.1 

63.3 
70.9 
64.6 

57.8 

64.3 
68.7 
61.0 

. 

54.3 

73.3 
79.0 
74.1 

66.4 

75.5 
84.1 
59.0 

68.6 

Seccedary 
Fizher 

58.0 
58.3 

-

57.4 
61.1 

-

59.3 
51.7 

59.5 
58.7 

60.4 
64.6 

63.4 
61.0 

71.8 
74.1 

74.5 
59.0 

years in the level and those who have finished it.
Fzach educational level includes women who have done some 
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TABLE A-7
 

Women by Migrant Status and Current Residence: Colombia 1973
 

-Residence Percentiges Totals (in sample)
 

Total Native Migrant Total Native Migrant
 

Large Cities 35.8 22.6 46.4 66877 18921 47756 

Medium Cities 15.6 12.0 18.6 29241 10069 19172 

Town 18.9 20.2 17.9 35370 16862 18508 

Rural 29.7 66.3 17.1 55465 37770 17695 

Total 100.0 100.0 100.0 186953 83622 10331
 

TABLE A-8
 

Migrant Women by Current Residence,
 

Type of Origin and Marital Status: Colombia 1973
 

Current Residence: Large Medium Town Rural
 
Cities Citle'; 

Type of Origin 

All Women
 
Large Cities 5.4 5.5 4.6 2.2 
Medium Cities 20.6 22.9 14.9 14.6 
Town & Rural 73.9 71.7 80.5 83.2 
All Origins 100.0 100.0 100.0 100.0 

lomen in Unions
 
Large Citle,; 5.4 5.2 4.0 2.0
 
Hedium Cities 20.9 22.7 14.8 14.6
 
Town & Rural 73.7 72.1 81.1 83.4
 
All Origins 100.0 100.0 100.0 100.0
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1. Introduction
 

In recent years economic data has been increasingly collected by
 

surveys. It is not hard to understand the reason: many problems of
 

current concern involve socio-economic issues, questions concerning
 

less-developed countries, or matters such as economic-demographic
 

interactions at the level of the individual family, for which aggre

gate time-series data are not available or, if available, would be
 

toally unsuited to the analysis. Although surveys frequently request
 

quantitative information, much of the data collected are categorical,
 

or qualitative in nature. Even when quantitative information is
 

requested, there are reasons to suppose that the responses are more-or-less
 

in categorical form, albeit in categories chosen by the respondent rather
 

than the investigator. Thus, methods for the analysis of categorical data
 

have become increasingly important in economics generally and, in
 

particular, to economists working with micro data sets to test hypotheses
 

about individual family or firm behavior.
 

In what follows, I first outline a general approach to the multi

variate analysis of categorical data based on the so-called log-linear
 

probability model. Although the discussion is somewhat abstract, it
 

should not prove inaccessible to most economists; indeed, the abstract
 

approach is essential to gain real understanding of the meaning of the
 

parameters involved and, hence, of the applications of the model to
 

empirical data.
 

(901
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Next, 1 present a number of useful theorems and other results
 

drawn from an unpublished paper written with S. J. Press (Nerlove
 

and Press, 1976). These results are presented here without proof;
 

the reader is referred to my previous paper with Press for a nore
 

complete discussion.
 

Finally, 6everal examples of the application of log-linear prob

ability models are given. The first concerns the adoption or lack
 

of adoption of certain modern agricultural practices by Filippino farmers.
 

The second is entirely non-economic in character and used to illustrate
 

how powerful the log-linear model may be in uncovering certain types of
 

structural relationships. The third, illustrates how log-linear
 

probability models may be used to analyze relationships which
 

include a continuous variable; the particular example concerns
 

the relation among various questions bearing on a couple's preferences
 

for children and the relation between the husband's and the wife's
 

education.
 

The most extensively analyzed data are drawn from the IFO-Business
 

Test and the INSEE Enquete sur 1' Industrie. Although these data refer to
 

firms rather that families, they may nonetheless be especially interesting
 

to thooe involved in the project on Income Distribution in Less-Developed
 

CouLitries because they are (a) longitudinal in character, and (b) open
 

up the possibility, perhaps for the first time, to explore the relation

ship among plans, expectations and appraisals on the one hand, and what
 

people subsequently actually do or what has actually happened to them
 

previously on the other.
 

A General Discussion of the LoS-Linear Probability Model.
2. 


arise whenever counts, rather than continuousCategorical data 

measurements, are made. Such data are especially important in the 
are frequentlyto surveysresponsesin which qualitative

social sciences, 

6 
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n source of information, and in medicine, in which classification of
 

patients, treatments, and/or symptoms and judgements with respect to
 

outcomes are the variables of interest. Analysis of categorical
 

data has a long history, beginning at least with Karl Pearson's
 

famous paper (1900). Contributions of major significance were made
 

by R. A. Fisher (e.g., 1934, 1936, 1941), Bartlett (1935), and Birch
 

(1963). From its inception, the analysis of categorical data has,
 

more than many areas of statistics, emphasized multivariate aspects,
 

although many notable developments such as probit and logit analysis
 

deal with univariate categorical data, usually the dichotomous or binary
 

case (see, for example, Cox, 1970).
 

Consider the familiar 2 x i.contingency table describing the
 

joint probability of occurrence or nonoccurrrence of two random cate

gorical events, A1 and A2 :
 

A 2
 

P11 P12
 
A l
 

P21 P22
 

As is well-known, the condition for independence of A1 and A2 may be
 

expressed in convenient parametric form as
 

(I P 2 ' P,,P2,, 

in this simple case; however, the situation is considerably more complex 

in contingency tables of higher dimension. It was the problem of formu

lLting the condition for independere in a three-way table which led 

Bartlett (1935) to a first, but incomplete, development of the log-linear 

probability model, later fully developed by Birch (1963) in detail for 

(
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the three-way table. DevelopmenL for the general case appears
 

in papers by Mosteller (1968), Bishop (1969), and many recent papers
 

by Goodman (1968, 1969, 	1970, 1971a, 1971b, 1972a, 1972b, 1972c).
 

Let C = [A1I, • • , A 3 be a set of categorical random variables, 

which may take on, respectively, 1,, . . . , Iq possible values. If we 

have a sample of N observations on the q categorical random variables, a,
 
we might arrange these in an I I x 12 x, .. x I table of counts cor1 2 q
 

responding to a similar arrangement of the probabilities
 

(2)P,...., . i 	- 12,. q -1 ....i, '2l. . . ... 

Alternatively, order the logarithms of the
 

q 

Q H 1A 
A-I 

probabilities (2) into a 	Q x 1 vector by some principle, e.g., lexicographically,


[Iogp,.. ] 

(3) 	 Iogp I. 
log P, ..It 

The vectors log p may be thought of as points in R . Let M be a linear
 

manifold in RQ of dimension m, 0 < m < Q. The class of models for
 

which the Q x 1 vector U consisting entirely of ones is in M and
 

(4) 	 Iogp c Al such that < P, Uo > 1, 

where p is the vector of probabilities corresponding to log p and < x,y >
 

denotes the inner product of x and y, is defined as the claus of
 

log-linear probability modetlI (llaberinan, 1974, p. 3). Since M is 

a linear manifold in RQ there exist inindependent vectors, not neces

sarily orthogonal, which span M, one of which may be U defined above.
 
0
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Because log p is contained in M it may be represented in terms of the 

RQbasis vectors U1 ,. . . , Um_1 and U = U . When m = Q, so that M = 

the model is called saturated by Goodman (1968, 1970). Essentially, the 

saturated model is simply a reparameterization of the joint probabilities 

un the assumption that they are all strictly positive. While such a
 

reparameterization may be of some intrinsic interest (since, for example,
 

the one discussed below isolates different types of interaction effects),
 

the model becomes considerably more interesting for m < Q, since only
 

then are restrictions placed on the Q probabilities other than that they 

sum to one.
 

There are clearly many possible choices of a basis for H. The most
 

interesting and useful of these is the choice, which ini the saturated case,
 

allows us to represent the logarithms of the probabilities in a
 

traditional analysis of variance fcrmat:
 

1ogp, ...... P + a,(i,) +.- + a(q) 

(5) +f 12(i, i2) + + fiq-q(iq_, iq) 

+ ,, ..... , ,. , 

where ol(). ... W,...,qo satisfy the usual ANOVA constraints: 

S 02(. ) q(.) 0. 
,. ,(, 

. 
(6) 0,(,.)=o0(,,) .. o 

..... . ., 4 0(,. .. . ( i,.. .. 0 - 0 

The dot used in place of an index denotes summation over that index. The 

parameters a (i ),... (i,...,i) have the usual ANOVA interpre

tation: i denotes an overall effect; al(il) denotes an effert due to A1 

(at "level" li); 012 (iii 2 ) denotes P second-order interaction effect 
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between A1 and A2 (at "levels" i and 12, respectively); and w 

(il,.*..,iq) denotes a q-order interaction among Al,...,Aq(at "levels"
 

1,..0,iq , respectively); etc. Note that although log pi is
i 

constrained to lie on the negative axis, p is not so fixed, and as a 

result the effects themselves are unconstrained in sign. 

Note that the condition < p,Uj > requires that 

(7) p, -log ( a,,(i,) + + . (i, . *, 

Substituting (7) in (5) thus shows that the long-linear probability model 

in the saturated case is equivalent to the multivariate generalization
 

of the discrete logistic distribution due to Mantel (1966).
 

It is useful to illustrate the basis vectors for the saturated
 

model in two simple cases. Other model.; may be derived from the saturated 

model by deleting some of the basis vectors, and the parameters attached
 

to them and thus representing the points log p in a space of lower dimen

sionality. Let the collection of basis vectors be represented by the
 

matrix 

u-[O u., .... 

wher m - Q. Arrange the "effects" parametas in one long vector in an 

order corresponding to the ordering of probabilities, e .g.,
 

B- Nu,) 

Up,. ... ,,) 

(5) above may be rewritten as
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(8) 1ogp -AB, 

where A is a matrix reflecting the ordering of the parameters j,...,
 

Wi,...,q(ll,...,Pq) inrelation to the ordering of the probabilities. For
 

example in the 2 x 2 case we have
 

a,(0) 

a 1(2) 
1P,= ,o110010100, - 2(2)
loP12 101 10001 (I) 

Iogp,, 10101000oI o !) 
fill (1,2) 

P12 (2.1) 

1,2 (2.2) 

Of course, the representation (8) neglects the restrictions on the parameters
 

imposed in (6). Indeed, there are a great many more parameters in the 

vector B than the number of probabilities; in the 2 ,t 2 case, for example, 

there are only 4 probabilities (which must sum to one), but 8 elements of 

B (not counting It which serv- to normalize the bum of probabilities to 

,one). To find the appropriace basis for H - it the restrictions (6) 

must be imposed on the vector B to yield a vector of parameters 0 

containing exactly as many components as probabilities. This is most 

easily accomplished by reparameterizing 

(9) 0- LB. 

where L is of rank Q. Of course, different choices of L generally
 

result in different choices of basis for M.
 

Suppose,for example, in the 2 x 2 case we choose
 

4 4 2 4 4 I 4 

4 4 4 4 

2 4 4 4 44 - I 

.* 0 I _ -4.. I 
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Then, given the restrictions (6), we have
 

O- 1( I) "
an(1)
n),2(1) 

If we know 0, the full aet of parameter values B may obviously be
 

recovered from the restrictions. A basis for M = RQ may now be easily
 

expressed in terms of A and L, for clearly
 

(10) logp - UO)- ULB - A B. 

Thus
 

(11) U - AL'(LL')-'. 

(See Bock, 1975, p. 239.) For example, in the 2 x 2 case,
 

I. basis such as U in the above example is often called a deviation contrast 

basis (Bock, 1975, p. 242). Bock (1975, p. 300) gives several ether 

examples of paramneterization,, and the corresponding ba;eS. 

Since each l,a ;is vector correspoid; to on(. of the parme ters in 

the ANOVA representat:ion of the logarithm.s; of the probabilitie,; (omitting 

those which may be deterxineo from the ANOVA res:trictions), computations 

with the log-linear probabi ity model are mo:; t conveniently carried out 

using the parameters 0 and the ban;Is vectors U. Suppos;e, for example, 

we wish to eliminate the bivariate i nteraction effect in the 2 x 2 case 

(this is equivalont to e( timating th- probabilities in the 2 x 2 contin

gency table under thc hylpothes is that the events A1 and A2 are independent); 

it suffices to eliminate thie final Column of U aiid the lean:t el(ement of 

0, thus restricting tim vectors log i) to lie in the t;nbpace 
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[I-HiI~
 
The 3 x 3 case is also revealing. Here
 

a,(2)
 
a,(3)
 

012 (01) 

2(3. 3) 

The matrix A is lengthy to write out in full but follows in an obvious 

manner if the probabilities,; are le :icographically ordered in forming 

the vector log p. The matrix L for the deviation contrast parametcrization 

is 

1 1ll 11) INl 1/ 113 I 1/3 111 1/9 ./t 1/9 1/1, 1/1' 1/9 Il 11117 

O 213 -1/3 0 3/ 1 2311 -/ -i1 /1 -1/i -1/1-1/3 0 0 -1*19 -- -1/9 

0 -1/3 ll) -1/3 0 0 0 -1/3 -119 -1/9 1/1 2 :1) - -/ *1-1/5 

0 0 0 2/1 -1/) -1/3 2/9 - / -1/i 2/ -3)i -1/3 /I -1/9 -1/ 

0 -1)3 -/ /9 -1/ 2/9 -1/lL 0 0 -1/3 1) - / lit -1/1 1 .- 1 -1/1 

o o 0 0 0 0 4 - / -. /1 - 1Mit /) 7 -2/1 1 1/l 

0 0 0 0 ,. -29 C11 1/1 1/ 1/ - 9/30 C 4 -2/0 -2/ /1 

0 0 0 0 0 0 0$ - 2/ I) | 4l 1 - & I 3- t 1 - /i t /1 / 1 
0 0 0 O 0 0 0 1)3 -2)3 1/3 -2)3 Al) -?/+~1it -3 3/9 

The vector 0 in thiG case is found from the vector B by omitting the 

certain values for each effect 

a,(2) 

n)(2) 

P120.1)1-2(2)
/1,+(1, 1) 
/I,3(I. 2) 

11, (2. 1) 
fIi(2. 2) 
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so that a1(3), a2(3), B12(1,3), 12(2,3), 	a12 (3,1), 12(3,2) and
 

The matrix of basis vectors
 012(3,3) are deleted from B to obtain 0. 


in this case is 

I 0 I 0 I 0 0 0 
i 0 0 1 0 I 0 0 
I1 0 -j -I -I -I 0 0 

1 0 i 1 0 0 0 I 0 
U- 0 I 0 I 0 0 0 I 

0 I -I --I 0 0 -I -1 
-I -I 1 0 --I 0 -I 0 
-I -I 0 I 0 -I 0 -I 

I -I -I -I -I I I I I 

To eliminate the Mivarlate interaction effect, we delete the lost four
 

columns of U above.
 

More complicated examples can easily be generated but would serve 

no useful purpotte here. A gencr.l method for linding the deviation 

contra;t ba i; xery be der.vt.d us' *i ,xteu:;ion of "fh orein 1 n Nterlove 

and Pre.,; (1973, p. 13). 'Tihia , and -;e,' r. l other t ylp:; of ,mc., 

whicl,, how'.ever, do not- nc!c'c :;.A1i ]y pr.,;(,rvc the pr iraoe :er I zation in 

(5), are jivci by hoc: (I7. , pp. '.?U-53U) 

An indica Ld lovt, i;.,tuy ti a: odt-'e 1: ; -l nmay be generated from 

the ,,rttiriit:(-( ca';:e ib y c.l ii ni.t t og )I,t or i:no1" ba); i. vectors and :,uppress ing 

the corrcf1 )ondl zo; 1 :ira:wtcr: . . ?or ::. p to c':;tlnaJL a mnode. l;ijll 

complete indep lndencr of th Cwti1!:. (1, ..' ,,:i :mpl''.: all luteroctiun 

effects. i-:odl:; involving let;.; ro:fLr-titive fon" i of i ht1 .r!.u:ne . arfcu 

when Itn er;ictJoi.i are ,(.] ctiV.]y lir:i at:ed. For e :aol , il tlhe 

three-vari.lL cCfl:.I titc iprc".1; i.:., ..'V iaviv tilev (I t, ;wv.' l 	 vi8,1 (-CLfe 

Cy .1 '2'# uid cr , t he threv iVarI t, I ict i , i , [Ii br anL one 

three-way Iiteract on , ]t1 I2itd y,.23 vani:-h , Ih eveltt,; AI and A2 

are ninid Lo be comdti onally Indep-euitiut, given A. '11 noti on of conditional 

http:three-vari.lL
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independence iny be eui1y generalized to Swtit of eventu: thus, if two 

sets of event:. aire conditiot lly iodepundent giveu a third ,;et, if we 

clasnify by the latt:er we ad " in ua if wehave I udeptclrrii Olete ull .. evist, but 

do not -iocla,;ii y, the fi rst two ;t,i of eVetnt; aret dvpeii1dcint by 

virtue of. their a;ociaition with tLhe. Llird c1at:;;i jic..tozy nt. (See 

Nerlove and ]ren,UU 24-25.) An ivqtt.ait 1ann of otdel,P 1910, pp. 

called Wi'erare ical ini dvf n .d a: Like fa.mily 'atch that, if any mcaln or 

interat ction t , i%..ero, all hli-j iir-ordtr iltcrt .inic t rITrr, tinvoiving the 

namllne tltI of vL 'let, are z:-o.t; wall. H0 vxi ,1 , in Bie 4-vralablc 

" = 

model I h1 e Pii.t fI .o '"Y, ; Ow 

cone, if b 12 I r ,inanny, Y124' 234 cnrc Ji o ,zro,the 

ri(eh i t in zert Ind, Y1I.3 not , model 

does ut: L1, ini to th" cla'' of hiiciar.chc: l r. d it.I (,.. 11.inhii, .'iunberg, 

and M iamiv~x 1971, p. M4 ) IHltvi In.,ie!.; r,,tpr,.:;,.ll a,jym...r;li:n,, ion, rchic-] 

of tiM m i nn ofc onit ional1 0 jindivi~thi in a1 dil i cii tr~i. t han t&i 

re"itlt of Ki lovc anid Pre.n l ri i i I, .h t-c (],"t ly, .. loci io'hical 

rxudel wi tl " twoe-iactojr tlfict .Kt,,t '. i a rn: l Ji .i'hi tihlc twut 

variabluex are "ijti vincily i"Odpvwiicou givcii tV rvm, iin~j mcxl ahlitx; 

however, hiokI.r-ord'r hi erarchi cal ::it.,u do not c::py ildeecond itional 

pende tic e but repre' ent n more cc np li t:ted UILtruetuLira l r ,lation-AIi p among 

variablea. 

Why do we wi h to e.t i:c'te, and/cr tent hypothl:we about, unsiturtntcd 

mode,? rnt, in, want to uncover "nut cture'" in the Moiti. Tenotihc; for 

-. in ai t (,×.X To doLndependenct ,I,twe twit, varl ublen an lem.ti ,ry iple. no
 

we net up a i:.c1, I ti,. bfvnri ate of v to
with I nteract ion int,rnt i.qual 

http:r,,tpr,.:;,.ll
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zero then fit a second model including this interaction; the difference 

in measures of goodness of fit between the two mod,is may be used as a 

test statistic. Second, mo.'els with few parameters play )n important 

role in "smoothing" the data, i.e., in obtaining cell estimates that 

are more stable than the observed cell counts and, relatedly, in obtaining 

cell estimates for every elementary cell in a spar.se array (containing 

many cells with zero counts which are not a *prior i rpt ). "Smoothing" 

is also related to the understanding of structurc, :;ince, "IWhen we fit 

a log-linear model to multivariate discrete data, the fitted cell estimates 

provide a smoothed description of the data bccaus;e the rio:;t important 

structural elements are retained and random sampling fluctuaticnu 

are damped" (Bishop, et al, 1975, p. 123). ', :d, un'saturat.ed models 

provide a means; of detecting ''outliers," i.e., observttions v*hich do 

not really "belong" to the popul !ition being decsribie(I or IVliich .re 

categorized incorrectly. In tli. ca;e, some! cell.; will app.:r anomalous 

with respect to the general pitirn i.sted by the model. Filially, 

models aid in providing ; m n.ary tat ; ; if-, fo, e::. ,1!,, in the 

three-variable case, event-. A I a are;irv Cc it ionally indcpendent

the relation between AI and A cam bcI(fely de ';cri ,d by J ',ori mig A2 , 

i.e. , looking ait mwarg i, 1 ta, le;i jnvolvi nig only AI and A.. 'Tlif; device 

is called col1apsin tile tahl (Biehop, et. Al, 19P1, pp 4-4) 

It is iln;tructuv to com s;idr tlic :,;p-c i- (i;,: of a j-vmrlite 

dichetomy and a univ;,riate iolytimty. For th,, (-v;rtiA.it' dicliotonmy, 

define the variables ui I.... P I a,,; functions of tel S,,il 1e indices 

il,...,i , respectively: 

If
 

http:v;rtiA.it
http:un'saturat.ed
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K+i, if the jth event A. occurs 
(12) Uj : u (
 

-1, if it does not,
 

j - I ... q,
 

there being only two possibilities for each event ina and only two possible
 

values of each index ii,..., .
 
q
 

,For the q-variate dichotomy, the 2q probabilities of the
 

associated multidimen3ional contingency table may be represented
 

as
 

(13) log pi. - A + UiI 1...+.. 	 quq(iq) + 4-12ul(--)u2(i2 

q
Pq-lq uq-l(iq-l)uq(iq) +"' 12...q 11luk(ikj 
k=l 

where is determined by the condition that E .... Z p.iI i qi''
 
1 q
 

nnd the u(ik) are given by (12). The ANOVA restrictions are
 

automatically satisfied by the effects in this representation.
 

The univariate polytomy illustrates most clearly the Mantel
 

generalization of the ordinary logistic function. Here we have
 

0k
(14)
 
Q , k  1, ... , Q, with the restriction
 

J-I
 

(15) 	 Q
 
E 0k-0.
 
k-i
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Now suppose Q = 2 and 0I a + bx, 2= -(a +bx); then 

SP 1 = -2
 

1+e 2(a+bx)
 

(16)
 

P2 Pi-P
 
which is the well-known logistic function.
 

3. Some Theorems, Definitions and Other Results2
 

It is useful in what follows to introduce some additional notation.
 

As before
 

a = f A,-.,*A q] 

is the set of events considered and
 

I 1,... ,I 1 

q q
 

are the indices corresponding to these events. We introduce the set
 

I 
 [i '=...,i q 

of indices and the following subsets:
 

a, a2 , etc., subsets of (I and 

%1 2' etc., corresponding subsets of 1]
 

We also introduce the following sums of effects:
 

oi = sum of all main effects and interaction effects with indices in 

O = sun of all maia effects and interaction effects with indices in f2 

0Vl2= sum of all interaction effects with at least one index in aIand 

at least one index in 2" 
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It is convenient and useful to analyze the results obtained from
 

a log-linear probability model by looking at the conditional proba

bilities associated with the joint probabilities for the model. The
 

following theorem shows why.
 

THEOREM 1: The conditional probabilities associated with the log-linear 

logistic model are also log-linear-logistic, but involve a reduced set 

interaction effects. -In particular, the conditional probof main and 

ability of the events in Ct1 given those. ina 2 involves only the main 

effects pertaining to 1 and only those interactions among the events in 

events and events in Q2 , but not theCL1 themselves and betaen those 

main effects pertaining to a or any interactions involving only events in 

a 2 2 

It is interesting to note that if main or interaction effects are 

functions, say linear, of certain explanatory variables x, then these 

functional forms are preserved in the conditional probabilities. Indeed,
 

the following useful corollary follow;s from THEORENL 1 and 'the example of 

the q-variate dichotumous case:
 

COROLTURY 1: The conditional probabilities ol the dichotomous event A. 

given the remaining q-1 dichotomous events in ( is univariate logistic 

of the form 
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P1 

-2u j (i + kUkk (ik) 

1Noreover, these univariate logistics simply involve additional explanatory 

variables uk, J 0 k = l...q, defined above, which enter 

as products the order of which depends on the interaction effect they
 

multiply. It is as if we had a univariate logistic function whose
 

arguments were not continuous variables but dummy variables defined by
 

the Uk(ik) and various products thereof.
 

Two more useful corollaries follow from Theorem 1 which show how
 

the log-linear probability model resolves the problem of finding a simple
 

parametric representation of the condition for independence once we get
 

past the 2 x 2 case.
 

COROLLARY 2: The events in a and those in Q are independent if and only
 

if all of their joint interaction effects vanish identically, i.e.,
 

COROLLARY 3: The events Ap,...,Aq are mutually independent if and 

only if all interaction effects vanish identically, that is, if and only 

if, in the representation (2). 

012 (il~2VY E: In Oq-1l,q (i q-li q )  0. 

W. 0 

q1
 



17
 

The log-linear probability model also allows us to introduce more
 

complex structure as illustrated, for example, by the notion of
 

conditional independence.
 

1 are conditionally independent of those in 

CZ given the events in C3 if the joint conditional density of Q, and Co 

satisfies the usual conditions for independence. 

DEFINITION 1: The events in aQ


TIEORED 2: !The events in a are conditionally independent of those 

in Q given those in CI if and only if 

0MM2 t3 0 

and
 

E0
 

Thus, if two sets of events are conditionally independent given
 

say, a third event, if we classify by the latter we have independence
 

in the usual sense, but if we do not so classify, the first two sets 

of events are dependent by virtue of their association with the third, 

classificatory event. We will see an example of conditional independence
 

below.
 

It is a remarkable fact that the joint p;-obabilities are fully
 

characterized by the conditional probabilities. This result was first
 

proved in the discrete case by Amemiya (1974) by induction, although
 

his proof was far from clear. More recently, Gourieroux and Montfort (1979)
 

have shown that this result is generally true for continuous random
 

variables or mixtures of continuing and discrete random variables under
 

3
 

certain non-restrictive conditions.
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TIMAORE4 3:. Let a be partitioned into q- (A.j and a2 the remaining 

events. Suppose that the univariat- conditional probabilities 

(2) P(. J i jA =il,...,A J 1= ij.-.,Aj+l= ij+P,...,Aq iq) 

are given for j = l,...,q and are all strictly positive. Then there is 

at most one set of joint probabilities consistent with a given set of 

conditional probabilities. Thus, if :we know a complete set of uni

v~riate conditional probabilities were obtained from a given joint 

probability distribution for a set of categorical variables, the condi

tional probabilities uniquely determine the joint probability distribution 

A generalization of the notion of conditional independence is
 

the concept of a hierarchical model. Let
 

2 the sum of all interactions depending on the subscripts
 

. of the union of the subscript subsets , and 12 

DE INITIO: 3: A log-linear probability model is a member of a hier

2rchical class if, when the model contains 9 i 2, it also contains 

V% and 92 but if it does not contain either 0 or D.q , then it does 

not contain 1
 

Unless there are unusually large numbers of empty cells, estimation and 

hypothesis testing are easily carried out by maximum-likelihood methods. 

Suppose we are sampling from an infinite population (very large for 

practical purposes), or with replacement, then the multinomial distribution 

forns the basis for the likelihood function. 



19
 

th
 

Let p,11(n) = the probability that the n subject is in cell I], 

and 

th
=I, if the n subject is in cell I], 

v q(n) =1 0 , otherwise. 

The likelihood function is then
 

N 

L~~~~ ~E)V1(n)
 

THEOR. . 4: Wlhen there are no sampling zeros, the logarithm of L is a 

globally concave function of the parameters 0 Moreover, since there 

is a one-to-one correspondence between the 0 and the "effect" vectors 

al(il), etc., in (6), given
 

by the appropriate basis vectors U1, . . . ,
 

the logaril.hr of L is also globally concave with respect to these 

parameters. We may also replace the parameters of 01,... W. by
 

functions of continuous explanatory variables:
 

where1 (id) + ... + WI. . . q ( i l , . . . , q 

where
 

T(n) = n h 

The-theorem remains true in this case.
 

http:logaril.hr
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When there are sampling zeros, it is clear that the fully saturated
 

model cannot be estimated. One of the most important aspects of the
 

log-linear probability model is that it allows us to reduce the number
 

of parameters in a logical and meaningful way so as to permit estimation
 

even when there are a great many sampling zeros. For example, in most
 

of the cases discussed below, only main and bivariate interaction effects
 

are included. Even so, in the case of the IFO dusiness Test data the
 

tables for moderately complex models are so sparse that some bivariate
 

interactions may not be estimable or only partially estimable. Discussion
 

of estimability, Lowever, would take us too far from tLa main thrust
 

of this paper.
 

Hypotheses may generally be tested by means of likelihood ratio
 

tests and asymptotic standard errors are obtained in the usual way from
 

the matrix of second-order partial derivatives of the logarithm of
 

the likelihood function.
 

To obtain some intuitive sense of the meaning of the parameters
 

in a log-linear probability model it is useful to examine a number of
 

numerical examples. These are presented in Tables 1-3. In all cases
 

the number of observations is 100. Expected cell counts are given in
 

the contingency tables. Parameters reported are a reduced set due to
 

ANOVA-restrictions.
 

In Table 1 we present results for five cases. In every case
 

the main effects are fixed to give a higher probability to the first
 

category of variable B: ti(1) = 0.5, '2(1) = 1.0. The interaction
 

parameter is varied from -10.0 to 10.00 in order to exhibit the effects
 

on the table of a strong negative association between A and B for
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= 0.0, to a strong positive
12 (II) - -10.0, independence for 0l2(1,) 


=
association with 12(1,l) 10.0.
 

Table 2 presents similar results for the bivariate trichotomy. Again
 

we fix the main effects, this time so as to give the greatest weight to
 

the center of the table. Case I assumes a bivariate interaction indicating
 

positive association; whereas in case 3 exactly the opposite is assumed,
 

case 2 shows the effect of a very mild, almost ne~lipible positive
 

association.
 

In general the interaction effects may be interpreted as showing a
 

strong positive association when p(l,l) and 0(3,3) are large, positive,
 

and significant and when 0(3,1) and 0(1,3) are large, negative, and
 

significant, and vice versa for a negative association.
 

Table 3 is somewhat more complicated to interpret. Again, we
 

have kept the main effects constant. in this table, however, we
 

consider the trivariate trichotomy, so that it is of interest to
 

examine not only the full contingency table, but also the two-way
 

marginals. In all three cases we hold the interaction effects between 

A and B and A and C constant, varying only the interaction between B and C. 

Case 1 shcs the effect of a negative association between B and C, Case 2, 

a positive association, Case 3, conditional independence given A. The
 

results show that the strongest effects are observed in the two-way
 

marginals, not only between A and B and B and C but also between A and
 

C. Effects may also be seen in the full contingency table but are
 

less obvious than in the marginal tables.
 



Table 3, )ntingency Tables 2x2 for different parameters
 

Case 1:' 


a1(0.5 


c2(1): 1.0 

812(1,1): 0.0 

B 

1 2 


1 64.4 8.7 

A 

2 23.7 3.2 

2. -

Case 2: 


1(): 0.5 


2(1): 1.0 


812(1)1): 1.0 


B 

1 2 


i 89.4 1.6 


A 

2 4.5 4.5 
-


Case 3: 


1(1): 0.5 


c21: 1.0 


812(1,1): 10.0 


B 

1 2 


1 95.3 0.0 


A 

2 o.o 4.7 
'm..... 


Case 4: 


a1 (1): 0.5 


2(1): 1.0 


812(1,1): -1.0 


B 

1 2 


1 21.0 21.0 


A 

2 57.0 1.0 

-


Case 5:
 

0.5 

c2 (1): 1.0 

812(1,1): -10.0
 

B 

1 .2
 

1 0.0 26.-


A . ..

2 73.1 O.C 



Table 3, Contingency Tables 3x3 for different parameter
 

a1 (1): -0.5 a2 (1): -0.5
 

a1(2): 1.0 a2 (2): 0.5
 

Case 1: 


1.5 S12(1,1):
812(1,2): 0.0 


812(2,1): -0.5 812(2,2): 0.5 


B 


4. Iz 

+ 95 5.8 0.8 

A =.8 42.6 15.6 

0._8 3.5_1is. 1 

Case 2: 


812(1,1): 0.7 812(1,2): -0.2 


812(2,1): 0.0 812(2,2): 0.2 
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4. First Application: Agricultural Practices of Filippino Farmers
 

This example emphasizes the distinction between exogenous
 

or explanatory variables and the jointly dependent qualitative variables
 

the probabilities of which we seek to characterize. In contrast to
 

the next example, we are much less concerned with the structural
 

interactions among the jointly dependent variables. The data analyzed
 

consist of a sample of 930 farmers from six major provinces in Luzon, the
 

Philippines, collected from barrios chosen randomly in 1968 by the
 

Bureau of Agricultural Economics of the Philippines. £he primary pur

pose of the investigation was to assess the relative importance of
 

iactorc associated with the adoption of high-yielding rice varieties
 

(IHYV) in the crop year 1967-68. Among the variables analyzed were age,
 

sclioling, farm size, tenancy, cost of borrowing, and a number of agri

cultural practices, such as use of chiemical fertilizers, believed to 

be related to the use of IIYV. In his original invesLigation, Managahas 

(iN70) treated the other agricultural practices as purely explanatory 

variables aid did not attempt to explain the joint occurrence of the 

siinultaneous adoption of a number or modern agricultural practices. 

!i the analyses presented here we attempt to treat the complex of 

modern agricultural practices, including the adoption of IIYV,
 

simultaneou:;ly. 

The probability of IIYV use is assumed to be determined by the agri

cultural superiority of 11Y' over older 'arietie;, in relation to econ

omic conditioun; and i.n: Litut ions external to the fatin that may affect both 

the det;irability and Ieasibility of taling advantage of the superiority 

of IIYV annd In rel atii, t o vriot; clharacteristic:; of the ainuer 

himse.f that niay aftect hi.; perception of the supcriorlty c( Y and 

his willingness or propensity to adopt modern agricutural practices. 



28
 

Among the data collected on each farmer ana zarm in une sample wuiu:
 

1. Location of the farm including location in a
 

program or a nonprogram area and whether or not
 

the farm was located in a land reform area.
 

2. Whether the farmer was a "cooperator" in the
 

agricultural extension program in the area in
 

which his farm was located.
 

owner, part-owner,
3. The farmer's tensure status: 


share tenant, lease tenant, or farm manager.
 

4. Size oi farm in hectares.
 

5. The farmer's age: below 25 years, in 10-year
 

intervals to 74, 75 and over.
 

6. 	Highest educational level farmer attained, in years.
 

irrigated;
7. Whether the rice crops were rainfed or 


if irrigated whether by gravity or by pump, irrigation
 

by pump generally permitting two crops per year
 

rather than one.
 

Whether one wet season crop was planted, or a
8. 

second was planted in the dry season.
 

9. Interest rate paid by farmer if funds were borrowed
 

for any purpose.
 

No data were available on the prices of inputs (other than interest charges)
 

or on the prices of the final product. (The HYV are considered to be
 

inferior in flavor and quality to the more traditional varieties and
 

Nor were data available on
therefore command a somewhat lower price.) 

family characteristics, other than characterisitcs of the farmer himself, 

the crop wc:s actually marketed. Some apparentlyor on the extent to which 

-not very reliable information was collected, however, on viether the 

farm operator had another secondary or primary job. 

Detailed information was collected not only on the use of IHYV but 

and modern asalso on other agricultural practice.; both traditional 

(a miemonic identifier follows each descripl:ion):follows: 

1. Variety of rice planted distinguished by seven codes; 

only one of these referred to the HJYV (IR-8-286-3, developed 

by the International Rice Research Institute); all others 

were treated as traditional varieties - HIYV. 
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2. 	Method of seed preparation, whether with a chemical
 
solution (modern) or with a salt solution or no.
 
treatment (traditional) --MSEED.
 

3. 	Method of seedbed preparation, whether Dapog (modern
 
or ordinary (traditional) -- SDBED.
 

4. 	Method of land preparation,w*ether mechanized (modern)
 
or with a plow and harrow or entirely by hand
 
(traditional) --MLAND.
 

5. 	Method of planting, whether in straight line (modern)
 
or in the more haphazard traditional manner --MPLANT.
 

6. 	Method of weeding, whether with a rotary weeder and
 
using chemical herbicides (modern) or by hand (traditional)
 
--MWEED.
 

7. Whether chemical fertilizers of some form were used (modern)
 
and, if so, how much; use of animal or human fertilizers
 
or no fertilizers at all is considered traditional --NPK.
 

8. 	Whether chemical insecticides were used (modern) or not 

(traditional) --CHEM. 

All eight variables were treated as dichotomous (1, for the modern practice 

and 0, for the traditional). 

In our empirical work we grouped these eight practices into four 

categories on the basis of a priori information and pair-wise association 

as revealed by examination of all possible 2 x 2 contingency tables. As 

noted, the Dapog method of seedbed prepararion, while considered a modern 

agricultural practice, has in fact Leen in widespread use for a long 

time and nearly all farmers in the sample use it; hence, wo ;re 

justified in deleting this variable in our analysis. Another variable 

which was found in our previous work to be quite troublesome is MSEED. 

Treatment of seed with a chemical solution is a good thing if ordinary
 

rice is used,but hybrid varieties co.ie pretreated so that further
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preparation of the seed is, 
in fact, positively detrimental. Very few
 

farmers who use hybrid seed also treat it; 
only 15 in our sample. In
 

our previous analysis we obtained a negative but insignificant bivariate
 

interaction between this variable and the use of hybrid seed. 
Since we
 

are primarily interested in the use of hybrid varieties and the relation
 

of this practice to other modern practices, we are justified in deleting
 

MSEED as well. 
Of the six practices remaining, we grouped MWEED and
 

MPLANT together and NPK and CIEM together on the basis of very high
 

positive association in the 2 x 2 contingency tables.
 

Thus, our final set of four endogenous variables was:
 

CHM = 1, if either CHEM = 1 or NPK = I,
 

0, otherwise;
 

LAND = 1, if MLAND = 1,
 

0, otherwise;
 

HYBRID = 1, if HYV = 1,
 

0, otherwise; and
 

PLNIWD = 
1, if either MWEED = 1 or MPLANT i
 

0, otherwise.
 

To explain the joint probabilities of occurrence or nonoccurrence of the
 

four endogenous dichotomous variables we selected 
seven exogenous
 

variables:
 

AGE = Farmer's; age in years;
 

SCHOOL = Highest educational level attained in years;
 

OWNER = Tenure status, I if 
owner or part owner, 0 if share
 

or lease tenant or farm manager;
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AREA -. Size of farm in hectares; 

IRRIG = 1, if farm is in an irrigated area, 0, otherwise; 

PUMP = 1, if farm is in an area where there is 

pump irrigation (as opposed to gravity flow), 

0, otherwise (note: pump irrigation permits
 

two crops-per year);
 

COOP = 1, if farmer has been selected by the local
 

Experiment Station as a cooperator,
 

0, otherwise.
 

A 16-cell contingency table for the four jointly dependent variables
 

It will be noted that
CMII, LAND, HYBRID and PLNTWD is given in Table 1. 


not only are the number of observations very unevenly distributed among
 

cells, but one cell, corresponding to use of hybrid seed varieties and
 

modern land use practices, but to no use of chemicals or modern plants
 

and weeding techniques, is empty. This means that the 4-way interaction
 

effect is nonestimable in this sample. (The final column gives the
 

expected numbers in each cell at the mean values of the exogenous
 

variables for the model finally estimated.) To estimate the joint
 

probabilities as functions of the exoge.,ous variables, we must assume
 

something about the 4-way effect. We will assume it to be zero; moreover,
 

we assume that only the main effects are (linear) functions of the
 

exogenou- variables and that bivariate and trivariate interactions
 

are constants. Thus, the conditionnl probabilities are univariate
 

lrgistic functions of the exogenous variable; and certain variables 

which are either 41 or -1 depending on the combinations of conditioning 

variables occurring or not occurring (see COROLLARY 1). Table 2 

presents our estimates. 
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TABLE 4.1: 
 Contingency Table for Four Agricultural Practices*
 
(I - modern; 0 = traditional.)
 

CDI LAND HYBRID PLNTWD 

1 1 1 1 
0 1 1 1 
1 0 1 1 
0. 0 , 
1. 1 0 1 
0 1 0 1 
1 0 0 1. 
0 0 0 1 

1 1 0 
0 1 1 0 
1 0 1 0 
0. 0 1 0 
1 1 0 0 

0 1 0 .0 
1 0 0 0 
0 0 0 0 

TOTAL 

Source: Mangahas (1970) 

Number of Expectel* 
Observation, Number 

28 10 

2 1 

63 55 

8 9 
12 11 

4 5 

91 100 

51 50 

8 5 

0 1 

90 82 

28 25 
14 12 

9 7 

Z76 300 

246 257 

930 

Calculated from estimated'probabilities at mean values of exogenous 
variables, based on model excluding trivariate Interactions.
 

-It
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The substantive results are somewhat disaplointing. The three
 

variables PUMP, IRRIG, and COOP tend to have significant positive effects 

as we would expect (the only negative coefficient, that of IRRIG in the 

main effect for CID!, is insignificantly different from zero). AREA has 

a significant positive effect in the main effects for CIMI and HYBRID, but AGE, 

OWNER, and SCHOOL enter with varying signs and low t-ratios. However,
 

since the joint influence of a given variable on all of the jointly
 

dependent variables simultaneously may be magnified through the inter

action effects among the latter, we can only determine the significance
 

of a given exogenous variable by examining the effect on the likelihood
 

of deleting that variable. This is done in Table 4.3, where, in effect,
 

we test the hypotheses that the joint influence of each exogenous
 

variable, one by one, is negligible, under the maintained hypothesis
 

that all of the trivariate interactions are zero. The variables are listed
 

2
in order of derreasing -,\. Clearly, IRRIG, COOP, and AREA arc highly 

significant, PUMP is significant at the 10%. level but not at the 57 level 

and the remaining variables are only significant at more than the 20. 

level. The fact that OWNER is not highly significant accords with a
 

well-known theory concerning the effect of tenancy on the adoption of
 

modern agricultural practices (Cheung, 1968), but both schooling and
 

age have been shown to be highly significant indicators of the speed with
 

which U. S. farmers respond to price differentials in deciding upon
 

optimal agricultural practices. (See lluffman, 1972, and Welch, 1970.)
 

It is thus most disappointing that these variables turn out to be of
 

so little significance. Dropping chem both reduces the value of the
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Tble 4..3 Chi-Square Values with Associated Degrees of
 

Freedom for Deletion of Exogenous Variables,
 
One by One
 

X2
Variable Degrees of
 
Freedom
Deleted value 

IRRIG 73.332 4 

COOP 33.104 4 

AREA 29.162 4 

PLITIP 9.216 4 

OWNER 5.612 4 

AGE 4.404 4 

SCHOOL 3.350 4 

2 
X (4) - 5.989 

.20 

- 7.779
.10(4) 


x2 (4) - 9.488 
.05 
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2
 
log-likelihood to -1757.904, which imples a x value of 7.038. For 8 

degrees of freedom the corresponding points at probability levels of
 

0.70 and 0.50 are 5.527 and 7.344, respectively., Thus, we can accept
 

the null hypothesis that neither schooling nor education jointly are
 

significant at slightly better than the 50 percent level. In other words,
 

it does not appear that the reason that neither individually turn out to
 

be significant is due to a high correlation between the two.
 

5. eqonQ.Vp~ication: Sexual Attitudes at Northwestern
 

During January, 1975, an anonymous survey of sexual attitudes
 

and behavior was conducted by a Northwestern University undergraduate,
 

end the results presented in her honors thesis for the Department of 

Sociology (Vrbsky,1975). The data resulting from this survey were
 

kindly made available to us for further analysis.
 

A stratified random sample of equal i.umbers of black and white NU 

undergraduates was chosen from university records on students enrolled in all 

four years. The questionnaire was adminisLered to 225 students in each 

racial.group by mail and contained 62 attitudinal questions, 16 questions 

concerning sexual behavior such as petting2 intercourse, and birth 

control methods, and 13 questions related to the socio-economic background 

of the respondent. Non-response was a recognized option, with a 

S6parate set of questions for those who preferred not to respond to 

the primary survey instrument. Completed questionnaires were returned 

by 245 students and an additional 18 returned the non-response question

naire. Thus, the overall response rate was 58 percent. There was, 

however, considerable variation among groups in their rates of response:
 

Only 37 percent of the black students responded as compared with 61
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percent of the white students; response rates were about equal for
 

freshmen, sophomores, acid seniors, but markedly lower for juniors; 

response was slightly higher for women than for men.
 

In her analysis, Vrbslhy concluded that the respondents were not 

highly representative of the NU undergraduate population, but biased 

toward both permissive attitudes and behavior. For our purpose here, 

however, this is not relevant, since we are concerned in our illustrative 

arnlysis with the relation among four attitudinal variables. In her 

design of the questonmnaire, Vrbsky structured the 62 attitudinal questions 

with the intent of creating scales of permissive versus nonpermissive 

attitudes toar4 abortion, homosexuality, birth control and masturbation. 

In each group of questions, Vrbsky constructed Guttman scales which 

permitted selection of the question in each group u;hich resulted in the 

most diverse response level. Our initial illustrative analysis deals 

with four of these key questions as follows: 

Students were asked to agree or disagrce with the following statements. 

Disagreement signifies a permissive attitude and the mnemonically named 

variable at the left is assumed to "occur" in this instance. 

HiOMO: I would feel uncomfortable socializing with a 

homosexual of my sex. 

ABORT: Taking int. account the life of the unborn child, 

abortion is unacoeptable. 

BGPER: The availability of contraceptives is often an
 

incit~ment to sexual permissiveness.
 

MAST, Excessive masturbation can cause mentbl and
 

emotional problems.
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Because of the limitations of our present com'putational program, 

we did not examine three other groups of attitudes related to the 

double standard, knowledge of sexual matters, and feelings about 

parents' attitudes. Nor did we examine, at this time, the relation 

among various attitudes and sexual behavior. Since we did, however, 

conduct analyses of the relationship of certain background variables
 

to attitudes, we found that, due to missing data, the nample of respon

dents had to'be reduced from 245 observations to 196. 

A four-way contingency table for the 196 observations is presentee
 

in Table 1. Although there are rather unequal numbers of observations 

per cell, there are no empty cells, which means that, in principle, 

we can estimate all levels of interactions. (Th1e fiial column givcs tl 

expected number in each cell based on the model we eventually estimate. 

Results of estimating the fully 'saturated log-linear probability model 

not including background or exogenous variables is presented in the 

first panel of Table 2 in a format which we will continue to use a3 

a standird. Our format actually presents th~e paramaters appearing
 

'in the conditional probabilities, line-by-line, one line for each
 

con-i.tional endogenous qualitative variable. This format involves a 

certain repetitiveness since each bivariate interaction appears twice, 

each trivariate appears thrice, and the four-way interaction appears 

In all four lines. Since no exogenous variables have been included in 

this analysis, all effc:ts are constant, including the main effects 

presented in column (2). 

Examination of the results for the fully saturated model suggests 
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TABLE 5.1: "Cont.ngernry Table for Four Attitudjual Questions 
(1 - ,ernji5sive attiLude; 0 - nonp-rwislve vttitudc.) 

NuOmber of Expected 

ABORT BC!I'l. I IA IST 0)!;lOkerVa ti OnV I-;'10r" I" 

I1 1 1 3, 33 

0 1 1 1 24 29 

1 0 1 1 4 C 

"0 0 1 1 11 8 

1 1 0 1 12 14 

0 1 0 1 13 12 

1 0 0 1 4 4 

0 0 0 1 4 3 

1 1 1 0 9 7 

0 1 1 0 19 19 

1 0 1 0 3 4 

0 0 1 0 11 12 

1 1 0 0 6 7 

0 1 0 01 17 19 

1 0 0 0 4 4 

0 0 0 16 13 

TOTAL 196 

Source: Vrbs:y (1975)
 

Calculntcd frC e;tLnted probability from model aaruming
 
conditional independencC of 11O.O, ATIORT and BCPEIR.
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1. ABORT 
_ _ 

,. BCEPR . 
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.3 iterations. 

"' I 
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. ST 
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2 iteritions. 


Log-Linear Models for 4 Attitulinal Questions. 
(No exogenous variables.)
All Interactions Fresene ar.d InLeractions Involving any Fair !CMO/ABORT/BCPER Deleted. Asymptotic

_-r3tios iz. Parentheses.* 

aIn Bivariate Interactions 
Effect with variable in column (1) __in 

A

I OO 

______(3) 

-.318 ---
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0.a65 0.145 
(5.03) (1.56) 


.166 -.00405 
(1.79Y0 (0.04) 

005. 0.242(Q.69"ST (26).2.10517) 
(261) 


Leg-Likelihcod
 
Function
SI 

B
ABORT 

C
BCPER 

D
MAST 

BC
!ABORT 

BCPER 

(4) 

0,1&5
(136)_ 

(5) (6) 

-.00405 0.242 
(0.4) 1 (2.61) 

(7) 

1 0.112 
(1.20) 

--- 1 0.122 
(1.32) 

0.201 
(2.i) 

-'"--

0,122 
i 

--- 0.184 ---

0.201 
( 8) 

0.184 
(1.99) 

--- -.0249 
(0.27) 

-494.969
 

-.- --- 0.295 

,,( 3 

.2 
. 7 7 )Q. 	 " 3 7 

(.42); 
 (2. 9 14 

Trivaria te, Interactions with variable 	 4W 
column 

BD CD
ABORT B CP E -1tHR 
MAST MAST 

! (8) (9) 

0.0325 -.0517 
(0.35) (0.56) 


- .0249 

__ .... (0.27) 


-.0249 ..-. 


.... 

0 --- --- 0.221 

7(.9) __ _ .(2.94)
 

C. 0 29:1...., 0.221 --- ---

_(C.! 7

_"_) ( 32).77) ._ )_ _ _._ _ _ _ _ __2 _ _ _ _ _ __0 _ _
(2.97) 	 _ _ __2 _ 

Log-Likelihood
 
Fi:ntion = -499.754 

(I) 	 Interact 
AC ' AD ABHOMO HOMO AC 

BCPER MAST ABORT 

) (i(12) 	 (13) 

....  0.0856
 
(0.92) 

0.112 0.0325 0.0856 
(1.20)i (0.35). (0.92) 

.0517 0.112 0.0856 
_.32' 6)- (1.20) (0.92) 

- 0.0325 0.0856 
(0.56). _ (0.35 _(0.92) 

I
 
, 

I
 

--- --- --
____ _ _ _ __4_ _ _ _ _ _ _ _ _ _ _ _ _ _ 

-2(8) = 9.570 for deletion of 3 bivariate interactions,, all trivariatc interactions and 4-way interactions. 

196 Observations. Source: Vrbsky (1975) 

4
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the absence of any strong interaction effects. among the attitudes 

HOMO, ABORT, BCPER, buE remarkably, each of these exhibits marked 

positive interaction with 1MAST. If all the interactions involving any 

two out of the three variables, H(OMO, ABORT, or BCPER were zero, wie 

that these three variables werecould conclude from THEOREM. 2 Section 3, 

That is, if respondents were
conditionally independent given MAST. 


question MAST, their responses to
classified by their responses to the 

one of the three questions IIOMO, ABORT, or BCPER would give no infor

mation about the probability of a permissive response to one of the 

To test the hypothesis of conditional independence, weother. two. 

set all interactions zero except the bivariate interactions between M.AST
 

three remaining variables. The value of the logarithmicand each of the 

eight resfrictions islil-elihood function obtained under this set of 

-499.754. The unrestricted maximum is -494.969; thus the appropriate
 

2
 
-X 9.570 with 8 degrees of freedom. This value may be compared with 

the 0.3O and 0.20 probability points of the y.2 distribution which are, 

likelihood ratio is signirespectively, 9.524 and 11.030. Hence, the 


than the 30% level and we are entitled
fzcant at only a little better 

to accept the null hypothesis of.conditional independence. This result
 

illustrates the power of the log-linear-logistic model to uncover and
 

test interesting structural relationships. The final column of Table I
 

in each cell on the hypothesis of conditional
gives the expected number 

small number of parameters
iLdependence. We see that, despite the relatively 

are close to the actual.
of the model, the expected numbers 
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6. Third Application: Empirical Measures of Preferences for Children
 

In most advanced countries, a negative relationship between number of 

children and women's labor supply has been observed (See references in Weller (1968).) 

Although this can be interpreted in economnic terms as being the result of sub

stitution effects outweighing income effects on average, to some extent this 

negative relationship may simply be due to variation in tastes, as Hall (1973) 

has pointed out. That is, if all families faced identical prices, wages and 

resources, we would still observe an inverse relationship between fertility and 

female labor supply if sane families value highly large numbers of children and 

domestic chores whereas others place a higher value on market activities. 

That tastes vary across families is admitted by almost everyone. However,
 

after acknowledging this, most studies do not hold preferences constant in the 

empirical analysis, arguing that they really cannot be observed. Some attempts have 

been made to deal with this problem. Easterlin (1973) develops a theory of taste 

formation over the life cycle, lie theorizes that couples in the childbearing 

ages will tend to have more children if they are enjoying a better standard 

of living than they did in their childhood; i.e., the number of children is a 

function of what he terms "relative economic status." This, in turn, depends 

crucially on the comparative labor market situations ex:perienced by the young 

adults and their parents. This model, however, has failed. to explain cross-section 

variation in fertility (14acDonald and Rindfuss (1976)). Leibenstein (1974) 

presents an alternative theory of tastes, arguing that populations!are dLvided 

into social status groups characterized by different preferences for children. 

However, it is hard to see howi this could be tested empirically, given the 

high correlation between social stacus groups and income groups. Finally, 

Edlefsen and Lieberman (1974) have approached the problem in an empirical 

study of fertility in Iran by assuming that tastes for children vary system

atically across geographical regions which differ in their cultur.l ,environmental 

and economic influences. Although their resUts are encouragiug, their approach 

is not of general applicability to regions lacking cultural diversity or 

ready measures of such variables. 

A new way of attacking the problem of variation of tastes is offered in 

this Section. In an earlier -irticle, Nerlove (].974) argued that the difference 

in educational attainment of husband amid wife partly rcfl(ects the couple's 
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preferences for children. It is well-known that in the marriage market there 

is positive assortative mating by education, so that men with very high 

women who also have high levels of schooling. Wee.ducation tend to marry 

would not expect differences in tastes to be reflected in the educational 

attainment of males; however, it is very plausible that women with low pref

erences for market activities and high preferences for children will tend to 

seek and receive small amounts of formal education, whereas those women with 

Given
opposite preferences will tend to invest more in acquiring human capital. 


positive assortative mating by preferences for children, we would expect men 

with a given educational attainment with high preferences for children to 

marry wonen with less schooling than the average associated with the level 

these men have achieved. If the husband's schooling level is associated primarily 

with income effects, while his wife's education is associated mostly with 

can seen opportunitysubstitution effects, it be that the negative impact of her 

cost of time on fertility will be exaggerated, 'olding male educational attainment 

if tastes are not explicitly included in the statistical analysis.constant, 

The recognition that the relationship between husband's and Wife's education 

measurereflects assortative mating in two dimensions Leads to an empirical 

elusive taste variable. 'Th1is consists of the residuals of the regresfor the 

sion of the wife's education on the husband's. A large value of the residual 

indicates a low preference for children and conversely. Of course, the substitjtion 

effect of the opportunity cost reflected in the wife's education is confounded 

with this variable when husband's education is also included in the analysis. A 

more appropriate specification would be to derive a continuous latent variable, 

"preference for children," from the answers to several attitudinal questions of 

the sort found in a recent survey done in Quebec. 

In two surveys conducted in .971 by the University of Nontreal, described 

in }lenripin and Lpierre-Adamcyk (1974), respondents were asked to express 

agreement, disagreement, neutrality, or uncertainty about the following 

s ta tements 



a. 	 Plus un couple 
a d'enfants, plus 
il est heureux. 

b. 11 est essentiel
 
pour le bonheur
 
d'un couple d'avoir
 
des enfants.
 

c. Dans la plupart des
 
cas un couple qui
 
prdfere ne pas avoir
 
d'enfants est un couple 
Agoiste qui n'a pas le
 
sens de ses responsabilites.
 

d. En general les couples
 
qul ont peu d'enfants
 
sont les plus
 
heureux.
 

e. Les couples qul dcident
 
de ne pas avoir d'enfant
 
sont gen~ralement tres
 
heureux.
 

f. Les gens ont trop d'enfants 
et les couples qui ne sou
haitent pas en zvoir rendent 

er-v3.ce 'a toute la soci6te. 

These questions have one characteristic in conmion: they are other-directed, i.e.)
 

they direct the respondent's attention away from herself. Thus we expect the 

answers to these questions to be less contaminated by the subject's actual 

family size than would be the answer to a question such ns "Miat is your 

ideal family nize?" (See Festinger (1957) and Zajonc (1968) on cognitive 

dis;onance.) The availability of these questions is very valuable for 

the purpose of testing the proposed empirical measure for preferences for 

children. 

http:er-v3.ce
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propose to test the validity of the hypothesis advanced above by
I 

that these questions are answered in aascertaining whether the probability 

way reflecting high preferences for children increases as the residuals decrease, 

and vice versa. In addition, of course, if this hypothesis is valid, the 

residuals should haye a negative coefficient in the fertility equation and a
 6!
 
supply equation. The preliminarypositive one in the female labor 

results reported below are encouraging and suggestive of the
 

Iusefuliless of this approach, 


For exploratory purposes, I first selected three of the above questions,
 

(a), (b), and (c). If the hypothesis is correct, we would expect that as the
 

r-tsiduals increase, the probability of agreeing with these statements should 

decrease.
 

To test this hypothesis I "estimated three one-way log-linear models. 

The responses to each of the above attitudinal questions give rise to a tri

chotonious variable, according to whether the subjects agree, disagree or 

express neutrality. These trichotcaious variables are the dependent variables 

in cur models, aind the residual is the exogenous variable which is assumed to 

enter the main effects. 

Let Yl) Y2) and Y3 denote the trichLotriaous random variables associated 

with que.stions 1, 2 and 3 above. Let categories 1, 2 and 3 represent disagree

ment, agreement and neutrality respectively. Finally, let x denote the 

residual. Then the probability of Y. tak-ing on a specified categorical value 

given the vector of observations x is: 

a k -- b ( x
 
1 = [Yi = klx] .. 

3 nj + 
+ -, 1, 2, 3, k- 1, 2, 3
 

bj x 

j=l
 
Thus, for example,
 

xe 3a] 4- b I
"Iyilix 


[,iaj + bj x
 

j-l
 

ea3 -a l + (b 3-bl) x
1 + 0a2-al + (b 2-bl)x + 
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It can easily be seen that the probability that Y1 takes on the value I
 
given .xincreases unambiguously as x rises if (b
2-b1 ) < 0 and (b3-bl) < 0. On
 
th. other hand, this probability decreases unambiguously as x goes up if
 
(b2-b1 ) > 0 and (b3-bl) > 0. Similarly, it can be observed that P[Y1=21x]
 
increases with x if (bl-b 2 ) 
< 0 and (b3-b2 < 0, and it decreases with x if
 
both of these terms are positive.
 

The results of the estimation, carried out by a maximum-likelihood
 

procedure are as follows:
 

TABLE 6.1

Estimated Coefficients in Three Univarjate Trichotomous Log-Linear Models 

(Standard errors inL parentheses)
 
Question 1 
 Question 2 
 Question 3 

a1 0.3117 (0.0533) -0.7581 (0.1074) -0.3237 (0.06717) 
a 2 -0.1248 (0.05952) [.609 (0.07291) 0.7732 (0.05354) 
a3 -0.1869 (0.05950) -0.8509 (0.127]) -0.4495 (0.06933)
 
bI 0.1289 (0.02386) 0.1007 (0.03919) 
 0.06399 (0.02690,1 
b2 -0.1304 (0.02670) -0.08924 (0.028i69) -0.08594 (0.02306)
 
b. 0.0015 (0.02562) -0.01146 (0.04251) 0.02195 (0.02797)
 

b2-bI 0.2593 (0.04311) -0.1899 (0.05391) -0.1499 (0.04030) 
b3-b -0.1274 (0.04800) -0.1122 (0.03'008) -0.04204 (0.05405) 
b-b 2 0.2593 (0.04311) 0.1899 (0.05391) 0.1499 (0.04080
1 2
 
h3-b 2 0.1319 (0.05276) 0.07780 (0.06d17) 
 0.1079 (0.04801)
 

Below we chow an eximple of how the probabilities vary as x = RESID varies. 
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TABL E 62 
Probabilities of Response to Question 3 as a Function of the Residual, x - RESID,

the Regression Education Husband'sof Wife's on Education 

=P[Y3 Disagree] P[Y 3 Neutral] PlY3 = Agree]
 

-9.000 .072 
 .093 
 .835
 
-8.500 
 .077 
 .097 
 .826

-8.000 .082 
 .101 
 .816

-7.500 
 .087 
 .106 
 .807

-7.000 
 .093 
 .110 
 .797

-6.500 
 .099 
 .115 
 .786
 
-6.000 .105 
 .119 
 .775
-5.500 .11.2 .124 
 .764
 
-5.000 
 .119 
 .129 
 .752

-4,500 .126 
 .134 
 .740

-4.000 
 .133 
 .139 
 .728

-3.500 .141 .144 
 .715

-3.000 .149 
 .149 
 .701

-2.750 
 .154 
 .152 
 .694

-2.500 
 .158 
 .155 
 .668

-2.250 
 .162 
 .157 
 .681

-2.000 .167 
 .160 
 .674

-1.750 .171 
 .162 
 .666

-1.500 
 .176 
 .165 
 .659
 
-1.250 
 .180 
 .168 
 .652
-1.000 .185 
 .170 
 .644
 
- .750 .190 
 .173 
 .637
 
- .500 .195 
 .176 
 .629
 
- .250 .200 
 .178 
 .622
 

0 .205 .181 
 .614
.250 .210 
 .183 
 .606

.500 .215 
 .186 
 .599
 
.750 .221 
 .189 .5Q1


1.000 .226 
 .191 
 .583

1.250 .231 
 .194 
 .575

1.500 .237 
 .196 
 .567

1.750 .243 
 .199 
 .559
 
2.000 
 .248 
 .201 
 .551

2.250 .254 .204 
 .543

2.500 .260 
 .206 
 .534
2.750 .265 .208 .526
3.000 .271 
 .211 
 .518
 
3.500 .283 
 .215 
 .502
 
4.000 .295 
 .2'0 .485
4.500 .307 
 .224 
 .469

5.000 .320 .228 
 .452

5.500 .332 
 .232 
 .436

6.000 .344 
 .236 
 .420

6.500 .357 .240 .403
7.000 .370 .243 
 .388

7.500 .382 .246 .3728.000 .395 .249 .3568.500 .407 .251 .341
9.000 .420 
 .254 
 .326
 



The above results indicate that indeed the required inequalities are
 

satIsfied and the probability of responses to attitudinal questions indicating
 

high preferences for children increases 
as the residuals decrease and conversely,
 

as predicted by the hypothesis.
 

We have also estimated a two-way log-linear model, taking the answers to
 

questions (a) and (b) ab-ve as jointly dependent endogenous variables.
 

The conditions which must be satisfied so 
as to be assured of an unambiguous
 

impact of a change in the residuals on the probability that the answers to the
 

attitudinal questions (a) and (b) stated above both express agreement or 
both
 

indicate disagreement are derived here. 
We then present the estimated coefficients
 

of the two-way, trichotomous log-linear model where the responses to these questions
 

are the endogenous variables and the residual constitutes the exogenous variable.
 

Finally, we test whether the required conditions hold.
 

Let Y and Y2 denote the trichotomous random variables associated with the
 
responses to questions I and 2. 
Let categories 1, 2 and 3 represent disagreement,

agreement and neutrality, respectively. Let x denote the residual. Then we can
 

irite the following:
 

I + cI f x o2 (1)X
)4-


P[Y11 1, Y2 
 e DEN
 

where .(il), ii= 1,2,3, k=l,2 is that part of the main effect of Y associated with

the exogenous variable x k
 

Pii=l,9 is a constant which includes the constants of the appropriate main
 
effects and bivariate interaction terms. (The latter are
assumed not to be functions of the exogenous variable-)
 

" CI(1) :+ c2(2) x
 DEN=eDEN + el(1)x)X 2(1)x ++ 22 

4 + a1 (2)x + 1 2 (1) x13 + a1(1)x + 2(3)x+eC + e
 

+
I 5 + eyl(2)x + y'2(2)x 1. '(2)x + (2(3)x 

+7 + o,1(3)x 4 cy2 (1 )x .L8 + a (3)x + c2 (2)x 

P9 + ry(3)x + c?. (3)x 

+ e
 



After dividing numerator and deinuninator by the numerator and cancelling some
 

terms, we obtain the following:
 

P[Y 1 ly ui). 1e+ Y + (02(2) - 0'2 (1))x 

Y2 + ( (3 ) 
-- V2(1))x

+e +(P(2 2 

Y3 + (Ci(2) - (2)x)x1(l)
 
+ e
 

+ (a,1 ( 2 ) + Y2 ( 2 ) -""1(1) C2(1) )x +y4 " 


+y5 + ¢'yl ( 2) + cy2 (3) - tyl (1) - U2(1)) x 

+e
 
Y6+ (ey 1 (3 ) " 1- ) 

Y7 + (cy1 (3) + c2 (2) - o,1(1) - ca2 (1))x
 
+ e
 

- c2 (l))x] -1 
+V8 + (01i(3) + ot2(3) - cv,(1) 

,wherethe V's are appropriate constants.
 

Thus, the probability that YI and Y2 equal 1 increases unambiguously as x
 

increases if all the following 8 inequalities are satisfied:
 

0C (2) - -2(l) < 0
 

22
 

02(3) - 02(1) < 0 

011(2) - al(l) < 0 

01(2) + &2(2) - al(l) - U2(1) < 0
 

C11(2) + ol2(3) - a1(1) - ri2(l) < 0 

011(3) - 0t1(l) < 0 

c'(3) + 02(2) - 01 (') - 02(1) < 0
 

1 (3) + a2(3) - ,11(1) - of2(1) < 0 

Similarly, the probability that YI and Y2 equal 2 will increase unambiguously
 
as x falls if:
 

n 1(1) + 02(1) - 01(2) - 02(2) >0 

Of(l) - 11(2) > 0 

6l(1) + 02(3) - 011(2) - 02(2) > 0 

U2(1) - 2(2) > 0 

02(3) - 02(2) > 0 

y11(3) + cv2(I) - o11(2) - 012(2) > 0 

a1 (3) -.011(2) > 0 

01(3) + a2(3) - 1(2) - (2) > 0 t 



We present below the estimated coefficients of the two-way trichotomous log-linear
 

model where Y and Y2 are the jointly dependent variables and x is the exogenous 

variable, assumed to enter the main effects. Standard errors are reported in 

parentheses. 

Y= 1 ' =2 Y2=I 22 812(II) 12(1,2) 812(2,1) 12(2, 2 ) 

ConIstant 0.9407 -1.031 -1.269 1.992 0.8951 -0.7590 -0.9198 1.035 
(0.1753) (0.3172) (0.3693) (0.1740) (0.3752) (0.1785) (0.7154) (0.3214) 

Coefficient 
of x 0.1180 -0.1218 0.06495 -0.04799 

(0.02410) (0.02716) (0.04074)1(0.03014) 1
 

ij (illi 2 ) is the bivariate interaction b.tween variables i and j at
 
levels iI and i2, respectively.
 

Therefore, following the notation of Section A above, we have:
 

(1) = 0.1180 

0 (2) = -0.1218 

1I (3)  = 0.0038 

a2 (1) = 0.06495 

Y2 (2) = -0.04799 

2(3) = -0.0169( 

since a 1(1) + a1(2) + i(3) = 0, and 

U2 (1) + y2(2) + 2 (3) = 0 . 

Thus, it can be verified that:
 

C-2(2) - cy2 (l) - -0.1129 < 0 

a"2(3) - c20) -0.0819 < 0
 
- )(2)cyl1 -0.2398 < 0 

!1(2) + a2(2) - a 1(I) - CY2 (1) -0.3527 < 0 

&l(2) + 2(3) - ?l(i) - aI2(1) = -0.3218 < 0 

0i(3) - al(l) = -0.1142 < 0 

±I(3)+ c2(2) - a'1(l) - 02(1) = -0.2271 < 0 

(3) + u 2(3) - al(l) - a2(1) -0.1961 < 0 

and
 

(1) + a(i ) - u,1(
2 ) - n-9(2) 0.3527 > 0 

i I() - 01i(2) 0.2398 > 0 

,' (1) + a2(3) - 1i(2) - a 2(2) = 0.2708 > 0 

- (2) 0.]129 > 0 

C (3) - e2 (2) 0.03103 > 0 

4) y2(I) (I1(2) - 0.2385 0" - ,,2(2) > 

9 - y.;) > 0 (.Jl(2 ) (0.1256 


S2 (3) uI (2) - (2(2) 0.1566 > 0 
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Thus, all the required inequalities are satisfied, providing additional 

support for the hypothesis. 

We have also examined the joint variation of responses to all six questions 

and the residual from the r.gression of wife's education on her husband's by 
estiinaLiig six conditional trichotomous logit models, one for each question, 

in which the residual and specially coded variables reflecting answers to the 
remaining five questions. It is interesting to note in this connection that 

S. Kawasaki has shown that, if there were only categorical variables involved, 
these estimates and their standard errors would be identical to maximum-likelihood 

estimates of all parameters jointly. The coding for the response to a question 

which appears as a conditioning variable requires two variables, say wI and w2P 

and is as follows: 

wI w2
 

Answer expresses:
 

1) Low preference 1 0 
2) ligh Preference 0 1 

3) Ncutrality -1 -1 

Table 6.3 summarizes the parameter estimates and their standard errors. YI,...,Y6 
are categorical variables reflecting, respectively, the answers to questions 

(a) - (f) above. 

,i1
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TABLE 6.3: iEstimated Coefficients in Six Univariate Trichotomous Logit Models
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7. 'ourth Application: Analysis of French and German Business Test Data 

A. Introduction
 

Since 1949 data have been collected on a large number of firnis and products b) 

tile IuI:-;tItut ti'r Wirtnhclia ft,-;forzschiing in Munich. Thu "iamplelit our di uposal 

consiat.s; of 4,000 productt; produced by approoxitaiitcly 3,000 firtn for tile 

period January, 1977 - July, 1977. 'llie dati are monthly and cover tile 

following variablea:
 

TabIe 7,1: IFO business Test Variables 
Survey 1977
 

Variable P1u1 ealizationstR1 Appraisals
 
Expe CtitIon!; 

Bu3 In(li S G* Ct t
 
C01d i t i onr
 

Production Q Q " 
acti'i Ly 

lniv ntori(e; of . . .. . . L

finii;hed products t 

Nc' order:; - " - At - -

Backlo ,' - - - StS 
ord ers, t 

JJot-netic ielling P* P 
-pricen t 

Export sales X* - 
t 

The data are all categorical In nature, and, with the exception of 1, aro 
a 

all trichotomoun. For Lt,n reapon e that Inventories tire lor hld In 

permitted.
 

(9>
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Similar data have been collected since 1951 by the "Service de la
 

Conjuncture" of INSEE. Using the individual answers to the four main surveys,
 

concerning production, investment and financing problems, several data sets
 

have been put together which contain information for a sample of firms for 

the period March 1974- November 1977. 

The data used here are collected every four months ("Enquete quadrimes

trielle sur la situation et les perspecdives dans l'industrie"), and our 

7 
sample consists of approximately 1600 industrial firms. The French surveys 

contain more information than the German, here we restric t attention to a 

set of corresponding variables: 

Table 7.2: 	 INSEE Business Test Variables
 
Surveys 1974-77
 

Variable 	 Plans Realizations Appraisals
 
Expectations
 

Demand D* 	 D OSD
 
t 	 t t 

-t
Production Q-

activity
 

:nv~ntories 	of 
 - SKt, CKt OSK t
 

finished products
 

Backlog of orders - - -	 CSt OSC t 

Foreign demands FD* 	 FDt OSFDt
 
t 

Bcklog of - - - OSFCt 
foreign orders 

D-mestic selling P* P
t


prices t 

Export prices - - - EPt - - -

Except for CSt and CKt, which are the number of weeks of production corresponding
 

to the backlog of orders and to inventories, respectiveiy, the data are all
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like the IFO data, trichotomous. For Pt. Pt, and EPt percentage changes are
 

also reported.
 

Ou-: models and analysis exploit only a small fraction of this rich source
 

of data. In particular, we are exclusively concerned in this paper with the
 

effects of expectations and appraisals on production plans and realizations.
 

We utilize without exception the micro data, in contrast to most analyses which
 

have, to date, focused on the relations among aggregate balances at various
 

levels of aggregation over time.
 

To the best of our knowledge, only Theil (1966, pp. 417-424) has used the
 

IFO data in the original micro form. In a chapter which deals withJ the analysis
 

of survey data, Theil analyzes the revison of production plans in relation
 

to surprises with respect to orders received. In all cases, however, Theil 

converts the original trichotomous variables into dichotomous variables by 

neglecting all combinations for which expectation. for the current and the 

following period are the same, ie., all diagonal elcment.s o the contingency 

table for production expectations for two successive periods and by treating 

all cases of positive surprise alike and similarly for negative surprises. 

in n similar manner,in cases of no surprise, the diagonal cells are 

again disregarded for variables like new orders and appraisails of new orders. 

Apprai:; il-; of inventories of finished products are converted into a dichotomous 

variable by -imply neglecting the case "ausreichend." 
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In our work we utilize all three categories of the responses thus 

preserving the information afforded by the difference, for example, between 

cases such as Q = Q + and Q: "' Qt+i: +, and also the information con-

L.L:*,,.- in the diagonal elements. While we are primarily concerned with the 

determination of production plans and to what extent they are realized, Theil's 

work on revisions of production plans using micro data has influenced our
 

analysis.
 

For the French data at the micro level 
we know only the study of V.
 

Thollon-Pommerol (1974), which deals with investment plans and does not
 

utilize any of the categorical data. Similar, unpublished research has been
 

done by J. M~raud (INSEE).
 

Tables 3 and 4 give extracts from the original questionnaires for the
 

IFO and INSEE Business Test Surveys respectively.
 

In Section B, we discuss the German data and present two models of the
 

determination of production plins, one for fins without inventories and one 

for firm; with 
* 

inventories of finished products. Because the r(:lationship 
" 

between Gt and QLC s so very strong and stable over time we have appended 

a discussion of this relationship in each of the months for which data are 

available and all product.; for which ob;ervations on the two variables are 

available. Our models concern only the conditional probability of observing 

Qt in one of it.; three categoricail state;, but, as expla ined below, are 

based on ('stimation of a model determining the joint probability of all 

the varinble; included, i.e ., the expected cell count in n very large multi

dimensional contingency tible. 

We consider two very similar models for the determination of Q* using 

the French data for March 1976, June 1976, March 1977 aid June 1977. We 



,Table 7.3: 	 Extract from an Original Questionnaire of the
 
IFO Business Test Survey
 

Skurtaiunua d lwatwicdvwaj IMu ulAJErworcum 

1) Vifbb~furtilau.nctr, Cnnc~jfx .qme ?rJ1totj~;1; "UI 

gut ,,ldaaten 3 1?4onait in tioniun~tur.IriQ 
K.Fad~n-C ~~~ 	 fnujnt sIo unite AwuJaA, riCs 

GU	 IAeal a~hud blt~b" 
2) Unsce. I'roxulktaon ILi'.A1.41) bir2 !~idi i ftr n 

ri * ~ 5) Urnsav 1nhlnbLvrrf uufprr64. (Titm, 

Q yaverand~ri 

t JU~ldl~ 
9Dt [J~jJten qdy;V0oo rni~nene-~ 

- vorui6chatd ir~a Laule 
,I ducen 3 M.onag, 

der 

3) UntA L P,ii.a rk.n Fet.4 Sini 

RA gfrc 	 w vorauats'Wi )i a-' nr1 ,i:-

X ~3 - k!S-',M.onotea ityLrv 

LAAJ) f i XY Srnd gtcn~ dCmVal avneamua 
.. onz .ew 1W ln'r 

s?,rahmrta 

A 	 C -1. wi esO11. Yn--d. 

5) Un,., Auhgra-3t-.otxJ V.- -~j A.... G -n"63tso Uut jal-,i..n rein3 

p prxs) Me X'(ii a7-	 t 

*, a1nT e . * 1 ~ a 

*)~~~~~6 VcVndrngz dier 	 .,ufUblh(I-gic Btibseinbz.Ulab 
rcge~~~~rri~~3ifawie m?&,,dcil.aW.frnt~c7-n ont1iy-wi&1&uhedih 

7.uukgle i it ictzi eiiklah gn 

9) 	 Peerl") onlyX 

the ncitgrWe tinewn n o itign.uiibtenfr;wt 	 netre 

J.Im! t-1102;e Wi thou t 



Table 7.4: 	 Extract from the Original Questionnaire of the INSEE
 

Business Test Survey
 

DESIGNAN........._.E.......... ,......................."' 	 . .. ".'. ..
 

}' DESIGNATION DES PRODUITS 	 i 

MONTAT APPROXIr,'ATIF DES VENTES TOTALES rho's taxces) 

en F,.nce. zone F.:nc et . EN W..1'.e-s ce Fr2-.csl 
M.-ONTANT APPROXIMATIF 2ES V NTES A L'ETRANGER EN 

oirs rone Fricj.. ............................... .vhl.iers Oe Francs) 

Ence, 1e."k i:, e ou . ri, 

1. EVOLUTION DE VCTRE PRODUCTION 

a. Tendanze au cours d2: 3 qu 4 derners mois ...... .................. ... 	 Z "
 

Q_ b. Tendance probable au ccurs oex 3 ou 4 procins mo'i ............... .......... 	 . 

2. EVOLUTION DE LA DEMANDE (t ,;:es proienances : France, zone Franc. £rran~g~r 

D a. Tendance au coars des 3 ou 4 drm;ers mois ............................ 	 " (J
 
1b. Tencance p-oa bie au c.o'),s des 3 ou 4 prochains mois ................ 	 i
 

c" c. Su, lz Lase des c'mm.,'idc s enreis'r .es restant ) ex,'-cuier Ct du rythme lcrul I 
t du !abi.cation. pour comzer- de serrn's cs'rrCZ-vuu que vuro? aCt'vl:e es. assuroe ? enr- n 

OSD d. La notion de carnel d ' ml:ds aieile ue sr.:f c.lion pour votre p:o~uction ? OUI 

S. OUI. considerez voo, ce. cornpte xcru de !a saison, vctre cirriet d- cornman e), e " 

ac:u O!ernent .... ............................................. , 03,noU c.n, 

la notion de carnot de commaides 'a pas d- S':'-if.1cdlo' pour vous. considerez- 2 

C 	 Ct ;:us cur. curfpte, tenu de Ia sjl;on. la deande ictult • des produits que viu$ fi 
fabriquez eSI . .. . . .. .. .. . . . . . . . . . . . . .. .. .. .. .. .. .. .. I.. ...... I forte nor n-.je a .,t 

3. EVOLUTION 	 DE LA DEIMANDE ETRAI"GEfBE :v:rne Franc) 

FD is icnadrice a. cours d:,, 3 ,)t, 4 de.' II rS frn-:S ............ I.II.IIIIIII
 

b Tendanc. pobable au cour, dvs i "_ 4 proch,.,il n:;As ................. .IK. .. 	 ..
 
c. Tenez-vcjs un camet pour lei cof n i .atnen p'oven,,'.: de I'rror'ger ? I..... 	 OU.C1I 

S:,C S, OUI. consIdt.rez. vuus que. cop, l ",-ue I;, sjs1on. vota came de comm.ndes est 
bor..n 	 ' ,t 

actuellemcn 	 . .. .. ... ... ... .. ................... III III I .I I .~ 

:;FD%t, N6N. cons er,,ezv ou C. conC. - telr, c!- I. S . Ia dunond. ttra e actu.!Ie 

des pmrodults que vL t abrhquez es ".... . . . . . . . . ................................. t,: o ~e 

.I.... .. ... 	 . 

tZ 	 I 

4. LVOLUTICr. DE VOS DELAIS DE IIVH;ISOIJ 

- TendJnc' au cour" des 3 ou 4 dt.Vr$ riDi ................ . ..... ...... I I : 72 


5. £VOLUTION DE VO' .;TO,:K.I( E I'Pil5IMITS FAP;IIOUES Ir',,* Dr ;)'vi- iric.J' /a .' 'w / 

5K a Terdance au cous d 3 ou -1,e!, is , ......... . .... .......................... . " L.' '. .I 

O .S-Y b ConshItIrerzcr,"),,,- .Ie t I I Isr on. vol 1tsC ctu!Is de I)r n , f, r FJr,.1. .) l - , u " t' " 

c. Corblm n d" sernnamr d, volt  prm oX,z? on ,t, , I ' ul,. tfnI vo. ;tO . (l- ;(rcti,,S-i:mn'e n:V.h *'.-. 

fphrc (tt4t .) ...........
,,I [a r1'1:wr de vO 1-

............................................... 
wrO.1-cl,(o'1 faI' (It' o l, IrJdA = , r ,ins 

...... 
sto--ks dr 

. . . j,' ' 

prod m,'s fabhrc;u"- ., f) t ? I: C;.';Ci rr-,()zf . . . .. . . . . . . . . .. . . . . . ... I.'Il .: .~ ; 

G .17VOLUTIOrN DE VOS IP:X DL VLIN141 

1' a Vru..c; .rul :larr I" ) CC(r V.".;i rx , ' (I.:rj t.pr), (I,-
. o, 	 *' ... * ........


t	 46 

c c .!,11 ri)V 

~~.. 
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also use the continuous data for OSK t and OSKt (months of production represented
 

by backlogs of orders and inventories of finished products, respectively.)
 

In Section C, we consider the "forecasting" properties of our models by
 

estimating the conditional probabilities of production plan realizations, one,
 

two and three months ahead, given production plans in the current period and the
 

va.ues of the explanatory variables included in the models of Section B. For
 

rea3ens to be explained, our comparisons are based on likelihood-ratio test
 

statistics for the specified model against alternatives restricting certain
 

In this way we are able to test the hypothesis
bivariate interaction effects. 


that production plans contain more information about future realizations than do
 

a set of variables which can explain the plans in the current period quite 

well. Siuch an hypothesis may seem obviously true but, as with other supposedly 

"obvious" relationships, the micro data may not support our a priori beliefs. 

B. Models and Estimates
 

In this section we consider two models for the explanation of production 

plans, Qt' in the current period. For the. Germyan data the.e models have 

been vs Lim:,ted for January 1977 aind for April 1977 for firm; (products) having 

all the nccessary observation:; present as well as observations on reported 

production in three subse-quent months. The models are different depending on 

whether the firm.; report having inventorics or not. 

For firms!without inventories we e:;tima te a model giving the probabilities 

for Q conditional on S, S
 
* a * 

Model 1: P(Q*ts , S *) 

t t t 
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For firms with inventories, the model used for the probability of Qt
 
a * 

conditional on LtI St , and Gt is:
 

Model II: P(QtILt, ,G
 

The exact definition of the variables in terms of the questions asked
 

are presented in Table 7.3 The models are estimated including main effects
 

and bivariate interaction effects only except that we also consider for Model I
 

trivariate interaction effects among
 

QtSt, and Gt
 

* a
 
and Qt and Gt
,'t 


and for Model II trivariate interaction effects among
 

* a d
 
Qt, Lt, an Gt
 

Qt S, and Gt 

In the case of the French data the corresponding models are 

For firms without inventories: 

Model I : P(Q l1 ) ~:PS , D) 

The backlog of orders, variable i.; tlyn replaced by Dt (state of lemand) and 
* * 

the business conditioti.; variable in replaced by Dt (expectations of demand).Gt 

For firms with Inventorief;: 

Model II : P(QI Ost, 1) ) 

The exact definitions of the variijbles in terms of the questions asked are presented 

in Table 7.4. "lie inodel-, oirc .;t im:nted including main effects and bivarIate 

effects except Ehlat we al.;o con:ider for flodV. I triVIil ate Intieraction effects 

among 



*, Dt and Dt
 

Q9, w * 
OSC 
and D
 

t t t 

and for Model II trivariate interaction effects among
 

, and D
OSK 


Qt) Dt and Dt 

The importance of Gt and D in these models deserves some explanation. In 

tba Appendix to thi; section we show there exists a strong and stable bivariate 

association beween Q and t for all the 7 months for which we have German data. The 

ajsociation would certainly be anticipated on the basis of the emphasis given 

to G in writings about the IlO Business Testa data. Our analy:sis mbstantiates 
t 

this emphasis. Indeed, the a s;ociation remai,11, 5trengf! ; and l in the 

other Model,' )(]presence of variAbles.'. I and I 1 .'on CS tc inatd fot ,;1amples 

of firms In January, 1977, and in April 1977 for which data wri, ;v,ailable. on 

all v iab!i s. includccd in tHk- rc:;pective i.iode. ; ,'I al ;o d;t,, Ior (I (I 

and Q+3 This last reou irememt enabls, u:,; to iakk, certain tests relating 

to the "foracb;:ing" aility of the models in section C below. Tlie sample 

rizer arc as. follo;as: 

I FO DATA 

Model I, ,.1tnuary, 1.977 1131 

Model I!, Jamary, 1977 2330 

Model 1, April, 1977 1098 

Model I1, April, 1977 2177 

In the Freich data D correnponds to thc variable G* of the German data. 
tc 

The Appendix to ti iscction shiows that thie anme trong and sanble relationship 
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t and G for
between Q and Dt is found for the French data as was found for 


the German data.
 

For the French data Model I can be estimated only for March 1977; Model II
 

The sample
can be estimated for March 1976, June 1976, March 1977, and June 1977. 


sizes are as follows:
 

INSEE DATA
 

Model I, March, 1977 174
 

Model II, March, 1976 586
 

Model 11, June 1976 589
 

Model II, March 1977 609
 

Model II, June 1977 627
 
* 

Because of the importance of Gt , we first attempted to estimate Models I and 

II for the IFO data allowing foi certain trivariate interaction effects as 

noted above. However, in .ry ca-. the corresponding 3-way ioarginal table 

contained at least one zero cell count, whiLchI ieant that. par;,mweter estimates 

for the parameters of the corresponding trivriite int ra, : were not 

8 
fully esthTable.8 Nonetheles;, the likelh od nf :i model containin, ;uch a 

9 
trivariate intei,,J- on confi guration can be estimated. 9Thu; a likelihood 

ratio test may be carricd out to thu tdi gni ficauce of i nch, tig the trivariate 

Interactiono with1t G by comparing the lik-e] hood of a viode coritani ug only 

main and bivariate int,!rac tion cffeet with the lltilhood of one containing
2 

the specified trivariate configura:ions. The X test sLatis;tic; :ith associated 
10 

degrees of freed(n and probabilities are given in Table 5. 
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Table .5-	 IFO Data. Chi-square Tests for the Presence of Trivariate
 
Interaction Effects Involving Gt
 

2
 

Model Sample X value df Probability
 

I 1/77 36.590 14 0.991
 

II 1/77 19.812 14 0.864
 

I 4/77 25.248 10 0.995
 

II 4/77 14.142 13 0.636
 

The X2 values reported in Table 5 are not significant at conventional
 

levels of significance for Model II in both samples, but they are highly
 

significant for Model I in both periods. As we shall see below, the variable
 

Sa ,which replaces La in Model I for finns without inventories, is only
t t 

weakly and unstably associated with Qt" Thus the trivariate inteLactions 

connecting G with S and Q and with S and Q may be partially compensating 
t t t t t 

for the poor association beween "; and Q" In the present version of this 
t C 

ii
 
11 

paper, we neglect the trivariate interaction-;. 

in the ca;e of the iUSEE dat,, zero cell counts in the three-way 

Earginal tables also prevented estimation of all trivariate interaction 

parameters. 11owever, nimilar lik(tlihood-ratio tests could be carried out 

with the results reported in Table 6.
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Table 7.6: INSEE Data. Chli-square Tests for the Presence of Trivariate
 
Interaction Effects Involving Dt
 

2t
 

dfI0  
Model Sample ,2value Probability
 

I 3/77 26.071 4 ,1
 

II 3/77 28.583 11 0.997
 

II 6/77 15.344 13 0.750
 

II 3/76 28.078 7 ~1
 

II 6/76 24.661 8 0.998
 

2
 

Table 6 shows that, excepted for Model II in June 1977, the X values are
 

highly significant. This is perfectly consistent with empirical evidence from
 

the IFO data. Thus the trivariate interactions involving Dt should also be
 

included ii'. models for the INSEE data. The effects of including these
 

tirvariate interactions on the expected cell counts are shoin. in the Appendix 

t", Section C. 

Tables 7 Lnd 8 rcport the parameters associated with tjhe conditional 

probabilities of Q for Mod Is I and 11, respectively, for the IFO data. As 

noted in Section 3, tL conditLional probability depends ny on the main 

effect for Qt ond on its interactions wi th th othec variable; in the model. 

Al' of the bivariate interqctlons preoented indicate positive associations 

between the variables of each rodel and Qt) but the,;e effect.-s are of varying 

strength and :;Lability. The interactioni between Q and Ct it; by far the 
t t 

strongest and most stubie of the threc. It i.iS sLw'uinWlIt Weake0r for finis 

wlfh inventories than wfIhoot, which I- perhap a reflection of the strength 

nno atobility ol the positive association between Q and L . 'lie association 
t t 
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between Qt and St is weaker but highly stable across samples and models. The
 

variable St performs badly. Not only is the association weaker than in others,

t 

but it is weaker still for the April sample than for the January sample. On 

the whole the models perform as expected. The next section deals with their 

ability to explain future production decisions as opposed to current plans of 

future levels of production. 

Tables 9, 10 and 11 report similar results for Model 1, March 1977 and 

Model II, March 1976, June 1976, March 1977, and June 1977 using the INSEE 

data. These models also include only bivariate interattion effects. 

All bivariate interaction effects play the expected type of association, 

that is to say: 

positive for Q x D, Q x Dt, Q x OSC and 
t t t t t t 

* 12 
x OSK .
negative for Q 


t t 

As was found for the Cerman firms, the interaction between Qt and Dt is 

by far the strongest and most stable for various periods as well as models. 

For the INSEE data, it in stronger for tiriis with inventorie,; than Without which 

may be due( to the fact that OSK t it; les good as an 'x)plana.tory variable than OSC. 

The a;sociation between Q and ) is not as strong ar (t x *) but it it;
t t t t 

still r. tber significant. Finms appear to tale more Into :iceotint 1 wAien making 

their j.roducti-oa ,plan.s ktring 1,,rio(]; where demand Jari:; a lot. T'abl: 12 shows 
that there i:; a ;treng correlation between the aggregate value of Ab t i.e., 

changes in the aggregate balance of Dr, and the strength of the interaction 

* 13 
.Qt X bt 



I~j 11:Iyr, Data. Parameter estimat~s tor model tQ,.IS,, S-, G4j January 1977 and April 1977 

1098 observations
1131 observations 

Main Effect: Q.
Main Effect: C 

- 0 .65?; !.14959 - 0.8375 - 1.0235 1.7240 - 0.7005 

(- :. ,,) (10,750) (- 3.9-59) (-3.7138) (9.8023) (- 2.6696) 

.Bivariate Interaction Effect: Q& x S
Bivari-atc interaction Effect: Qf x S 

0.7328
0.5344 0.1985
0.663 - 0.4024 - 0.2439 

(. 215) (- 2. 11:) (- .3 (2.727) (1.2700) (- 3.7685) 

- 0C 0 0.5639 - 0.1839 - 0.2922 0.2842 0.008 

(- .290?) (6.0759) (- 2.039) (-2.1910) (2.8691) (0.0696) 

- C.2'6 - O.1615 0.4278 - 0.2422 - 0.4827 0.7218 

(- I. 2 61 (- 1.:71) (3.2989) (- 1.879) (- 3.2882) (4.7519) 

aa Q* x St0- x S Bivariatc Interaction Effect:
Bivi' "t,,action E'fect: 
0.0743 - 0.2353 0.1610 

- 0.0539 - 0.1682 (0.8180)
0.22 
S) (- .331 (- 1.0384) (0.2524) (- 1.2504)

(O.L3 
0.2404 0.0689 -0.3093.0 0.-0 - 0.2983 

(-2.3451)

(0 63) (1.6903) (-2..L76) (1.120) (05369) 

- 0.3147 0.1664 0.1483 - o.6o - 0.11294 0.4665 
(- 1. 45) (- 0.73142) (2.3396) (- 0.8687) (0.8039) (0.7113) 

Bivariate Interaction Effect: Q x G* Bivariate Interaction Effect: x G 

2.1608 - O'.1512 - 2.0096 -.707 0.121-7 - 1.8254 
(0.6571) (- 5.6223) (7.3612) -0.5716) (- 4.3750)(8.5052) 


0.4605 0.20115
 - 0. (.3;-24752 0.1690 - 0.6650 
(- 4.3990 (4.0536) (0.9519) (- 3.0816) (2.9029) (0.8"272) 

0.3093 1.8051
0.59?9 1.6564 - 1.4958 - 1.0565 
(- 4.9775) (- 3.7928) (8.4736) (- [1.32l9) (- 1.4064) (6.3627) 

Test aais t indepencIence: Test aainst inderendence:
 

X 2!1 )) 998.718
 
4(2 4) =9:13.252=-



- --

iz:1 1,,-! itv uara. Faramerer estimaces tor momL lQtILt, St, Gtj
 

January 1977 
 April 1977
3- cbse'vations4- ceVa ns
:-ain Effec,- -w-' 2177 observations
 
* 
 Main Effect: Q*
 
? .2O2") -0- 1.323 
 - 0.4359 1.4458 - 1.Of9 

8.57)- 3.7319) (15.7001) (- 6.67]0) 
. :.,- ec : Q" Lt u .-,,. nteractio; n Effect: Q,* x
 

77 
a 

-(5--. 43J (- 1.5980) (-5.50:;9)
 
.1C(1.2 
 89 0.1750 - 0.0O4CL 

-
 -5 ).- 7c 

,.7?352),(- 5.C-C.~2 .1205) 
 (5.7.,2)
 
.... 
- -E , x S Bi;variat :E.- ractin Efrect: .x S 

ii.,-K C- '~~~~~~C I r) . . 52(,- " --" '
- o. ' C.J329 - 0.W-:2 0% 

,':<) {"::-': C- " .. ") - (22 0.2788 0.0>:)
 
7 ,,,, 

'- -" -:":- ---; - ':2 5) 
 (- 2. , (- :-,. ''o),. (7.627...) 
•--.-_-.-.e -r _.... . ., xe 'g,.-s n a: .i Effect: x G
 

C'.-. 5

. . .. ",-,. 
 . ,: - C 26C9 1 2 8 
"" " " ; ' '"'' (IO 5L ' ( - 2 7 ( - 7.52 :0) 

"- 2 *-'. (- ,:.9=: . . . - C.22,.:0 0... -6 
 - 0.2='.,6
 
-- - ..', - ' 1
. ... ."-. 
 -. a5- /. ." " (2:. ) 2--- C 3 7 26C .-L o 6.% 


) -" (10.7671)
 

.(73 )-. - F2:28.0 ,0 

X,___ Test a7ai0st ie dindepenndence:c
a?-fns inninsenenc-e: 
:<',.' 1, 4 70 
 x(2 ) :1,327.944 



ThT~e 7.9: ~KE Data. Paraeter estimtes forodl [Q IDi, osc , DI 

rch 1977 

174 Observations 

Main fet t 

o 1788(oL687) 0-39991-5511) 0,5787o58 

Bivariate interaction Effect tI , x )t 

0.5032 
( 0.9275 ) 

0.1935 
( o.7 ) 

- 0.4167 
(- 1.4267 ) 

Bivariate Interactiln Effect : 

0.548 
2.4,76 ) 

-0:5462 (- I o 5 0 ) 

- 0,~3 6 

(- 0.7273 ) 

Qt x 

0.0145 
( 0,0515 ) 

- 0.1512 
0078) 

0.1367 
k 0.4923 ) 

OSCt 

- O.1683 
0( o.5958 ) 

0.3744( 1.6016 )( 

- 0.2061 

(- o-5963 ) 

-
(-

-
(-

( 

( 

( 

0.3177 
0,9052 ) 

0.0423 
o,162 ) 
0.5600 
1.2724 ) 

0.7665 
2.4560 ) 

0.1718075 

0.5947 

1 88 ) 

Bivariate Inter:tior Effect :--t 

1.720 ( z~71o - 0.5977(-1,9W541 ) - 1.1232-2.0986 

- 0.6756( .)( 7 1.03994.1815) -- 0.36431.2405 ) 

(-

0 -1, 

2,1021 ) 

- 0,4422 

(- 1,3501 ) ( 

1.4876 
4,4528 ) 

Test arainst indepencence l 

x2 (24) 257,504 

.S., 



rable 7,10: lS;:E Data. Parameter estimates fo:-rcdel (Q'IOSKe, D , D.
 

March 176 June 1976 

506 observations- 5) observations 

MainEffctQ Main Effect :q* 

1.00598 1.2999 0.1738 1.0305 - OjA567 

("..?y6) (6.2147) (- 4.4502) (- c.s46) (6.8230) (- 3,7978) 

B -.-rin.t- "..eracticr. -: ze : Q _ x CSKV B7ate Thon_ Effect : Q*txOSKt 

(-
c 2 
1.70-5) (- C..:225) 

C-3703
(i,.47) (-

0.. 21
2,1510) (-

0.0007
0.0579) 

0,4107(1,c956) 

c.,,'6
(-".15 5)" 

C C.5'
(C. 31-3) 

- 0 .,.
(- 0 ",07) 

0.2050 
(! .n09) 

- 0.C13 
(- 0. 176) 

-
(-

0,1912
1,0596) 

C ,03 
_(c,,.:) 

-
(-

, 
C.0S4) 

.IO 
(O.C0,0) 

0.0225 
(C, 16 j 

-0,2196 

(- 0.7257) 

i1'.rit r.e' : _-teraCtiCrX Dr T-teraction ',,2ffect :0 x 1) 

-JS.C(1.0 ,2) -(_ )( - 0,4532C.A.,;2 0.2735(:')( - 1714o ,,,) - 0,1559(- (.77) 

C,0,70 0 C,0.0217 0 cK6 0,162 - 0,2358 

(3'27) (0.0:5.5) (- 0.1056) (- 0.6O47) (1,36-5) (- 1,Q.19) 

72 5(-) 3.-,,"'="i.,:.9 )(2.5 0 ; 2)2.'f2,) 0,20B0.1'708) 0,.'917"127C) 

: e"r, c.f.... - : x Bi;-. - -ar - Tnteraction 7,fect :Q* x Tj 

2... -* " . '. - 1.7009 1.0975 - C.403 - 1,7574 

-25 0.;2 - 0.277.1 - 0.,60 0,6007 -0.1147 

(_ -. ,.,) 
.5"5 

(..) 
- 0.2405 

(- 1.409) 
2.0502 

(-
-

2.7 55) 
,317 

(.,62,;,) 
- 0,5404 

(- ojc.9)
1,..,. 

(- 1.5.1) (- C.9,71) (7.2759) (- 3.944?) (. 2,4077) (7,5-.') 

c - jr.,ee:nce : Test ar mnct inee ndenc: 

(2;) = 4,;,:,517 = 



inEED . 

!ar ch 1977 

609 Cbservations 

7.11: zable para-eter esti tes fo_&.yodel 

Main Efcot - Q*t 

- 3.0188 1.0380 1,0193 
(- 0.!C53) (6,9771) (- 4,1778) 
Bivar7.tc Q*t Q0.n.-taction Effect : 


O.±- - 0,O170 0.4816 
(- 2,25 ) (- 0.1102) (1.9721) 

- 0.2268 0.0930 
(- 2,50.1) (- 1.7859) (0,4422) 

C,7- - 0.2097 -0.5747 
( ,°vs) (- 0,'ot04) (-1.5608) 

?i .... .t interaction Effect : t Dt 

o','9 0 . C64 -0.0199 
" (- 0.558) (-0.5625):.C07) 


- 0.1750 0.2334 -0.0574 
(- I 50 5) ( 2,4209) (-0.5458) 

- 0.1640 0.1373 
0.1412) C- i.C6S7) (0.8581) 

ari~. on f-- -r.teract Efc: oftx Dc-

- 0.2168 -1.4517 
(_ 1.27E2) (-5.8516) 

- 0,2641 0.5998 -0-5557 
(- 1,5,740) ( 4.5604) (-2,0256) 

- 1.A0.4,- 0.5850 1.7874 
(- *4. ,..) (- 1.8142) (0,C,56) 

Tin !nde~cndence 

Sj,2 (24) . ,13,780x 
3 l 

fQ IOSKt, Dt, Dt] 

June 1977 

627 Observations 

Main Effect I t 

- 0.3078 ,9323- 0.6245 
(-I616) 0,93.019 
Bivariate Interaction Elfot tQ*t t
 

- 0.1841 O0s256 0.1585 

(-0.9298) (o1532) ( 0.5956 
- 0.1208 011503 - .0299 

(- 0,9367) (1,55) - 0.161 

0,5050 -0,1760 - 0.129C 
( 1,7895) (-1.1350) (- 0.5091 

Biva-a*.c Interaction Effect Q* x D 

0.6976 -0.4096 - 0.288C 
( 4.1251) (12,14"9) (- I.711c 

- 0,2271 0.2059 0.021: 
(-1.6586) (2.1254) ( 0,194' 

- 0.4706 0.2037 0.266E 
(- 2.6566) (1.5525) ( 1,862& 

Bivariate Interaction Effect I Q* x D* 

-0.4G19 - 1.4561 
(9,C653 (-2.8110) (- 6.325' 

- 0-4903 0.6 88 - 0.198L' 
(-2.4842) (5.473) (- 1.50, 

1,4478 -0.20,19 1.6 , 
(- 4,3860) (-1f0407) ( o.1ij 

Test a;-ainst indecendenc' : 

2 (24) = 496,280 

http:Bivar7.tc


I 
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Table 7.12: INSEE Data. Changes over Time in Parameters $(1,1) and 0(3,3)
 

of the Interaction Q x Dt for Model II, Compared 

with Changes in the Aggregate "Balance" 

Configuration AD t
.
 

T-

Date 3/76 6/76 I 11/76 3/77 6/77 

AD (aggregated) + 24% + 9% - 20%. + 2) - 19). 

(1,1) 0.77 0.27 0.15 0.70 

j (3,3) 0.47 0.39 I - - - 0.14 0.27 
S -

* * *t 

APPENDIX to Section B: The Relation between Q and Gt or Dt 

In thi.t; appendi,: w(c U:.:. the bjv irajte relation between production plans 

and anticipation: of fut1r1 - ,:. ii:;!; con1diti onl,. The tatble!; fhow main effects, 

bivariLt In er.t Lion cffIee.t:, imn a r:i.i,,urc of a.;iociatior, -y, due to Goodman 

4 
and )}ru.I:il (1954, 19).9, 196), 1')7?). 

Tablc:; A.1 A.7 j,rt,.,ent (u re: ult:. for the IFO data for cach month 

Jtnnuary 1977 ut r ou'hi . 1'u11yT/. V,,ryin g nu::,A,,ri; of ob,.(.rvatilJou; are involved, 

but the 1:In;'pp t 4i000hwil ' 'Tho Ci, tigr:. pare'ni ely Th'i(ci (Ve ca:;(. in 

theue! b e low ewchi e:;t I::ettt :, 1i at 4(;.;:.V:ptot t. - :1ll:|; tc. 

(x .ly htigh ii, Ir ,r 0).)I to 0.961.Ai; can bc (.e 'ii, tlw - V,.,li(, .11ic cgi t, 

Th(. v;,1 tiiIn tht, table:. o , loz" "ci, i,'" hivaq .te-iii . ct ion-of fi.c

plirnmet:er,. ;rv, tli(:; We l o:Xpe'tr at po; itiv,, a:;i;ocla tdon, highly t;lgni-lcant 

aind vry iltah,]c in mign tuids. over tfine. 

01'
 



Tables A.8 to A.17 present results for each triannual survey from 

June 1974 to November 1976 for the IN:;EE data. The number of observations 

ranges from approximately 900 to 1,000, as the size of the sample increases. 

The figures in parentheses below each estimate is its associated asymptotic 

t-statistic. 

The y values are high (from 0.792 to 0.908) which shows a strong 

positive assceiation between Qt and Dt but they arc less important than in 

the case of the 1i1,) data. The va lues in the tab1i,-; of the four "corner" 

bivariate- intcraction-cffec t paraincet(,r; are tho,(. expcct(Id for a positive 

association, highly ';ignificant and very stable, even over four years. 
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Table A.l: IFO Data. Bivariate Relation between Q and Gt, January 1977. 
t 

Main Effect Q* 

-0.55143 1.3031 -0.75163 
(-9.1297) (29.9118) (-11.309) 

Main Effect G* 

-0.64628 0.71946 
 -0.73176E-01
 
(-9.8855) (15.372) (-1.2382)
 

,Bivariate
 
Interaction Q* xG
 
Effect
 

1.4915 0.34266E-01 -1.5288 
(18.261) (0.50208) (-14.897)
 

-0.I2059 0.53361 
 -0.11303
 
(-5.9656) (10.738) (-1.8055)
 

-1.0739 -0.56788 1.6418 
(-9.08113.) (-7.3213) (20.3117) 

Y = O.8911 

Table A.2: iFO i)ata. Bivariate Relation between Q and G, February 1977.
 
Lt
 

Mlain Effect Q 

-0.61886 1.4173 • ).798112
(-7.6853) (25.602) (-9.3061)
 

Main Effect G* 

-0.68575 0.89179 -0.2060!;

(-8.0635) (15.456) (-2.5861)
 

Bivariae
 
Interaction Q* x 0* 
Effcct
 

0.6101E-01 -1.6725 
(17.0311) (0.70635) (-13.20.5) 

-0. 39710 0.41,0 -0. , 
(536) (6.9;4 

y :0.)91( 
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Table A.3: IFO Data. Bivariate Relation between Qt and Gt, March 1977.
 

Main Effect
 

-0.62630
1.4879
-0.86159 

(-7.3700)
(25.561)
(-9.5189) 


Main Effect
 

-0.23342
0.88166
-o.6118211 

(-2.6213)
(14.507)
(-7.65011) 


Bivariate 
Interaction Q* x, 
Effect 

1.87011 
(16.558) 

-0.411078E-01 
(-O.1h5179) 

-1.8263 
(-11.1110) 

-. 411676(-5.O140) 0.11,1815(7.09210) -0.1381v71-02(-O. 15105E'-Ol) 

1.8277
-0.1101107 W 1.179)
(-.9.-I.Z12365165) (-4l. 314 4) 

y 0.9 8 

Table A.4: IFO Data. Bvariaij- Iwlatlion between Q and Gt, April 1977. 

Main Effect,
 

-o.8'9(o 1.14207 - . 2
 

(-30.996) (26.789) (-6.9880)
 

Main Effect
 

-0.811201E-01
o.81965
-0.73515 
 (-1.0821)
(-9.4665) (14.672) 


T.nt cra ct Q* x ' 
Effect 

-1.6603
1.7106 -O.4984 *-O1 

-6.6 11,5) (-o. 5 t1) (-1 o1.739)
 

-1. 7"o 'of.Y-oY-o.'I2996 o.58'I f; 
-5.l) (9.01 ) (-o. 90 107 

(-9.2o~ti) (- .5W )'I6;(11 

y : (.€2
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Table A.5: IFO Data. Blvariate Relation bctween t and Ct, May 1977. 

Thig.A.6. 

Main Effect Q* 

1.1726 1.5317 
(-10.812) (24.168) 

0*
Main Effect 

-O.66594 0.95739 
(-8.0236) (111596) 

Bivariate 
Q* x.. U'
Intcraction 

Effect
 

1.6926 0.15059 


(13•11118) (1.3116) 

-0.44008 0.334702 


(-5.0201) (5.1082) 


-1.2525 -O.19761

(-9.3862) (-5. 5566) 


S:0.918 

IFO Data. Bivariate IcL tlin between Qt and 

Main Effect 

1.6663
-15119 

(1. ?19)
(-6.8.55) 


nain Effect 

-0.410117 I•0504 


(-3.iG )( ) 


BFCf cateInte, nt 1.on Q*x GO 

Erfect
 

o-I'2.1880 0. 04 

(9."5"799) 0 -7707) 

-- 7'153 0. 2o5,71 
(5.8 110) (11).1;!,9()) 

-0.'1')r)11-1.'; o 

(32 3) 


0. n. 1'.' 

-0.35911 
(-4.3767)
 

-O.29145 
(-2.7391)
 

-1.8432
 

(-9.0118)
 

O. 93063-'-01 
(0.85669)
 

1.7501
(14. 497) 

Gt , June 1977.
 

-0.1211 )
 
(-0.96128)
 

-0.611923
 
(-2.88118
 

2.594111 
(-5.8103)
 

0hi6
 
oht I(",-. '
 

2. 32 
(9.;?
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Table A.7: IFO Data. Bivariate Relation between Qt and Gt, July 1977. 

Main Effect 

-0.71009 1.3557 -o.64558 
(-8.6099) (24.547) (-7.9910) 

Main Effect 

-0.74052 0.87593 -0.13541 
(-9.1810) (15.288) (-1.6680) 

Bivariate 
Interaction Q* x GO 
Effect 

1.8110 0.557'16E-O1 -1.8668 
(17.195) (0.62538) (-12.651) 

-0.5801,I 6 0. 090.82O, 16E-01 
(-6. 6821) (8.2' 15) (0.97293) 

-1.2309 -0.56 78.y117 

(-8.6170) (-6.1"),111) (17.288) 

y = o.9Y) 
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Jik1lAAL 1INSEE Data. Bivariate Relation between Qt and D, June 1974.
 

:'ain Effect * 

- O,nc05
(-c, ;,)?, 7c) 

1,2567 - 12C77 
(-5,C453) 

M*ain Effect D*t 

-06c08 0,6604 00204 
(- 209117) (4,5983) (O,1326) 

Bivariate 
Intera: tion x 
Effect 

1,8167 - 01391 - 1,6776 
(7,2552) - 0,8035 (- 7,5519) 

- 02057 0d6934 - 0,4876 
(- os51) (4.6500) (- 2,9975) 

- l6110 - 0,5542 2,1652 
(- 3,5442) C- 2,0720) (84495) 

Y Oo,!71 

829 observations 

Table A.9: INSEE Data. Bivaritite Rc1,ition between Q and D t , November, 1974. 

zFain effect t 

- 066056 c,66C9 - 0,0553 
(- 5.2765) (6-732) 0,4521) 

H.ain Effect D*t 

- 10o18 0,5504 0,4676 
(- 7,7006) (5.8.482) (4,3739) 

Bivar. ate 
Interaction x D* 
Effect t*6 t 

1,6754 - O,2517 - 1,4216 
(10,159) (- 1,7932) (- 7,0231) 

- 0.7170 
(411641) 

OSV94 
(7*9371) 

- 0,1724
(-1,3677) 

- 0,6377 - 0,"17 1059. 
(- 4,3.489) (- C,') (11,138) 

820 otaer tins 
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* * 

Table A.1O: INSEE Data. BivariateRelation between Qt and Dt , March. 1975 

Vain Effect t
 
- 0,-:::4 0,39c!5
O05 9-

(...:9 (- 2,736, ) 

F,:ain Effect D*t
 

- 0,8370 07047 0,123 
C- 5s77015) (7,4606) (1,1627) 

]Bivariate
 

Interaction q*t x D*
 
Effect
 

1,9143 - 0 4106 - 1,5035 
(11,223) (- 3,Co66) (- 7,9718) 
- 0,3779 O6172 - 0,2393 

(- 23661) (5t9908) (- 1,9276) 

- 1,5364 - 02064 1,742e 
(-5,t7560) (- 1325) (o666) 

991 obzr;evationn
 

Table A.11: INSEE Data. Bivarlate RClation between Qt and Dt ,June 1975.
 

Hain Effect
c 

- 0.7o06 0,69 - 0t19 ,42(-5,'/,197) (1o,3 73' (-,',97).6 

Hain Effect D*t
 

- 07/5t)9 0469 7 0,04E2
 
(0,3902)
 

IBvar att
 
Intc-,,-tion Q* x Do
 
Eff.ct t t
 

F, 0 16-54 - lo6671 

- 0,151 o,6,:6 - 00905 

- l 95()',, - ,'r 
r 1;  
-~~~~~ 0695-,,575
 

(-s,.,5, ) o4 (r( )
 

1 094 oj:v,,:",
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Table A.12: INSEE Data. BivariaLe Relation between Qt and D t November 1975.
 

Pain Pffect
 

- 0,,063 0,6649 
 - 0,-C 

lain Effect D*
 

- 02757 0 5735 
 0,2978

(- 2*9125) (7,6187) (- 2,9632) 

Bivarlate
 
Interaction Qt x D*
 
Effect
 

1,6152 
 - 0,2217 13935

(12,786) ( 1.0769) ( 7t7650) 
- 0,3432 0"6900 
 - 03.468

(- 7,2163) (8,3057) (- 3,0937) 
- 1,27207,e 6 )- - 0,]683.- 4,0[8) 1,7403
( 13,e231
 

tyll
=ol798J
 

1116 obsorvations
 

Table A.13: INSEE Data. Bivariate Relation between Qt and Dt 
, March 1976 

'ailn Effect Q,
 

oo312 
 1,0164 
 1,0476

(0.2-,153) (9,8626) (- 6067)
0 


l.an Effect DX 
D*t
 

" o°436o 
 • 07920 
 0,0560
(-,)(7o4314).7 
 ?-
,7657)
 

Divat :;-t,.
 
In tV,,l.C tIon
 
Effec t t x DOt
 

'oa93 - 0,1992 - 1,7367 
0( I,0) #-
4119nC:)
 

( 0,.1,4 ) O)5 ' - 0,2795 
- 1,/67(, - O,8 20(6)
 

1 05 10(,:,vtion. 
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Table A.14: INSEE Data. Bivariate Relation between Qt and Dt , June 1976. 

Fain RfI'uct Pit 

- O2301(10339) lo0498(10,1109) 0,8196(-e3300) 

.ain Effect D* t 

- 0,3423
~2,2718) 

0t8464 
(70055)0It-)(7.9o5) (-

0*5041 

3,3402) 

Bivarlate 

Interactlo x D* 
Effect t t 

2,0262 
(10?633) 

- 0,0657 
(- 0,4C82) 

- 1,9605 
(- 7,2643) 

- 0,4934(3s0590) 0,,6277(5,5147) - 0,1343
0-O0Oy2) 

- 1,5325 - 015(:"o 2,0948 

c- 5,6385) (- 3,25o4) (10,33) 

-Y x= 00909 

1 071 obI -;v:, tti on-

Table A.15: ISEE I)atta. Blivariate tclIatiol between Qt and Dt March 1977 

Ea i n Effe c t t 

- 0,21,451,1170o? 0,9646(1Olt5 97)- - 0,75015,20o26) 

Vain !lJ'f'cct t 

- o55551c-3, .c69)31'059)O 
0,7578(o,o~yn)57 (- C61943o16949)106949) 

)i varl ; t , 
Intl! ;act ion Q*t x Dt 
Efft c t 

10 111 1(;.&,1,) - O2 6 06(- 2o 3 ) - 15525- 0#28#69) 

- 0,0187
Z-2,,0750) ( 

Q.67 7
6,,7"(;) -

(- 0,3600(,5 ) 

- 1- IIt1O91)5 1-
- 5,o60 3) (-;,5'77) ( 1 ' j o) 

- 0t t6 

1 05A obte'rvtiono ( 
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Table A.16: INSEE Data. Blvarlate RIelation beween Qt and Dt , June 1977. 

- 0 9957 - 0,5567 

,. - 1-nf1 f cvct D Ot 

- 0 * 7 c 7468 O0418
(- 5.4r;- (7.9924) (o,36eo) 

Interaction t x D*
 
Effect t
 

1,VI05- 0,0311 - 1,5.44(11.158( 2.490,14) (- ,2526)
 

- 0'1440 0,6545 - 0O22C5
(- 2,7466) (6,4378) (- 1v345) 

- 1,4465 - 0,3231 1,7699
(- 5.4200) (- 2,05 ) (1oP774) 

y 0879 
1 057 observations 

Table A.17: INSEE Data. Bivoriate Rclation'i between Q and D , November 1977. 
t t 

Nain Effect t 

( O#,'5i)4- 0,9019 0,2731F,)95,:) (1o,,,21 )- 2,3'722*'
 

J~l.n }fft DOt 

- o 0,7935 0#23.3 
(9s0872) 1,0487) 

Div;: ri ' .
 

Int-i e'.1 4 on 

t DOt
Eff('c. t 

1 pi - 0i1033 ( 1,7150
(11,508) (- o,7 ')6) o7.3712) 
- 0, 1'1t5 0,5997 - 0,1212 

- 1,403 - 0,:)91 ) I, 

) 0,49;,l ,6 

y
 

1 070 obtrxe.-va t~ions 
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C. Explanation of Future Production Decisions
 

In this section, we examine how well our models predict future production 

decisions, i.e., for the German data, Qt.:l' qt+2' and Qt+3' in relation to 

models explaining such decisions essentiilly by Q . The manner in whichQt
 

we do so require some explanation since we cannot, as we could with ordinary
 

ontinuously measured variables, simply forecast the values of Qt+l' Qt+2' and
 

Qt+3 in two differe:it ways. Instead we proceed as follows: For each variable 

Qt+l' Qt+2 and Qt+3' we fit a model determining the conditional probability 

using Q in addicion to the other variables, that is to say, for firms 

without inventories: 

t T=t+l, t+2, t+3,
Model 11 	 1 C.),t(QjQ*'e I tt 

and for firms 	holding inventories:
 

Model II' P(Q , , t+l, t 2, t+3 IQt La, St Gt), 


Next, we consider that of two hypotheses:
 

il: bivariate 	interaction of Q and Q is zero: 

n
112: biviriate interactions of Q and La or s , and with S and G are zero,
2: 	 i T t t
 

to the hypothe;i s of conditional independence of Q and QL*
 
1II corresponds 

given the other three variable. of the appropriate model. 112 corresponds to the 

a * * or 	 given Qthypothesft of conditional independenice of Q and L t St' % 'tand G ~ t 

We cannot test II and 112 directly againt each other, but we can test each 

against the null hypothesis that all interictions matter in the explanation 

of future production decisions, i.e., against Model. I' or Model II' for f:;rms 

not holding inventories rand for those with inventoriei, respectively. 

We would expect that production plan!; in any period take Into account 

mori informition than is contained in the variables included in Models I a:nd II 

FOO°.TNOTi,: ; 

1 Actually, there is no need to ,' ,lr!nc the matrix J) from the inntric .s 

dirr,' ' h . the eicitry Itises for the 
A and L. U may be deLeimnined 

1.111. iV £. - - I, I t-- 1- - - -I I.. - f rn floi ll( wht ich o()ei f' 



explaining those plans. Therefore, in terms of the explanation of future 

prodaction decisions, Qt+l' Qt+2' and Qt[3' it should be far more serious to 

exclude the interaction between each of these variables and Qt than to 

t 

exclude the interactions between there variables and the variables of
 

Models I or I, that is 11 should fail more decisively against if 0 than should 112*
 

In the French data, realizatious of production plans are measured over 

exactly the same period as the plans themselves, thus, we do not need to examir.e 

three future periods but only one. Thus, corresponding to our analysis of 

them, we fit for firms without inventories. 

Model I' P(Qt-lQt, Dt, OSCt, D) 

and for finns with inventories: 

Model II' P(Qt+IIQlt** OSK t , Dt, D). 

The corresponding hypotheses to be tested are 

Ill: bivariate interaction between Qt+l and Qt is zero 

112: bivariate interaction between Qt4- and Dt between Qt+l and Dt, between Qt+l
, 


OSK t (or between Qt+l and OSC t) are zero.
 

111 corresponds to the hypothesis of conditional independence of Qt+l and 

Qt given the other variables. 

112 corresponds to the hypothleSis of conditional independence of Q and Dt, Dt and 

OSKt (or OSC ) given Qt" 
2 

For the 11O data, the X tebt statistics, appropriate degrees of freedom 

and the probability of the X2-value for the degrees of freedom reported are 

given in Table 13. one can see from the Table that both It1 and It result in2 


a serious lost; of explanatory pow-r compared with 110 except, in the case of period 

T-3, sample 1/77, 111 is not rejected against 110, and, in sample 4/77, 112 is 
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In most but not all cases, the x 2-value associatedis not rejected against H0. 

H2 is larger than that associated with H This means that in terms
with 

of explaining future production decisions, it is more serious to assume they
 

than
 
are conditionally independent of the variables we used to explain 

Qt 

This is not what a theoryto assume they are conditionally independent of Q 


that Qt containn additional information about future production 
decisions would
 

have predicted. Evidently, however, multivariate models which contain both 

tQand other variables are far more powerful than simple bivariate modeiL Viich 

try to predict future production decisions from current production 
plans alone.
 

for the INSEE data in Table 14.
Corresponding results are given 




Table 7.13: 


o 


.O 4--
o 0 

2 


H df 


Prob. 

,+1 

x 2 

H12 df" 


Prob. 

2 


H df 

Prob. 


t+2
 

X 2 


df
H2 


Prob. 


X 


1 df 
Prob. 


t+3 

X 

It2 df 

Prob. 


6.1) 

IFO Data. Tests of Conditional IndeT 'ndence of Future Production Decisions
 

from Production Plans Given Model Var ables and from Model Variables
 

given Production Plans
 

Firms with
Firms without 

Inven4 ories Inventories
 

... .... 

Sample 1/77 Sample 4/77 Sample 1/77 Sample 4/7
 

29.684 124.226 80.548
27.860 


4 4
11 4 

- 4 ~ 1
1-0.13* 1 0 "- 1 


121.086 125.091166.702
92.726 

12 12
12 12 


- I - I ~ 1 1
 

53.446
89.944
17.328 11.852 


4 4 Ai
4 


-1
11-0-185*10
i-O.167"10 


74.616 73.290
507180 38314
50.180
 

12 12
12 


- - 1 - 1
 
12 


1-0.1"10 1-0.126'10-3 

27.0211
48.766
21.088
2.914 

4 )1 4 4
 

- 1 1-°'.2*10-4-1-0.3 O 4*10 3
1-0.572 


65.156
78.696
18.062
63.640 

12 2
12 12 


-I i-0.114 - I 
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Table 7.14: Tests of Conditional 	Independence of Future Production Decisions
 

from Production Plans Given Model Variables and from Model 

Variables Given Production Plans. 

Firms with inventoriesFirms without 
Tj inventories 67.6/77 samle3/6 

Sample 3/77 Sample jS6p/7767mle67
 
- Sample /7 

32.549 26.699
21 11.342 	 42.885 27.308
l d 


4 	 4 4 
t+l f 4 4 


Prob. ~ 0.975 ~ I1..I 1i
 

2I 78.711 70.033
60.767 


12 


115.365 


114 	 12 12
df 12 

~~~ 
I 	

rIIt Prob. ~i 

The results are similar 	to the results obtained for the Cernan data, namely, 

both I1 112 in serious ofthe restrictions embodied in and result a los, 

explanatoiy pc:cr , 110 is not rejected again;t 1 and 112 for every period and 

0 1 2 
is larger than that

sample. However, In all cases the 	x2_2uw 

tn L the explantory variables contain more
associated with 11 . Thi s suggests 

production plans, thus furtherinformnation about future production decisions than 

strengthening our conclusion drawn 	 on the .is of the IFO data. 

APPENDIX to Section C: 	 Contingency Table.; for Models 1. and II, IFO and INSEE Data. 

In thin appendix we present contingency tables for 1Models I and II, January 

data and Model 1, March 1977 and Model I], March
1977 and April 1977 for the IFO 


June INSEE
1976, June 1976, March 1977, and 1977 for the data. 

These Tables show that although significant, in many cases the trivariate 

qV
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internctions add little to the explanation of the observed cell counts. On 

tba whole, models centaining only bivariate interaction effects fit runarkably 

well.
 

of contingencyThe Tables also illustrate the "clumped" and "sparse" nature 

tables noted for a variety of economic survey data.
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Table B.l: IFO Data.
 

ContLngency Table for Model 1, Inuary 1977
 

S + + + 2 - -

Sa + - + - + 

Q* O* 

+ + 8 11 8 0 3 8 0 2 23 
6,4 11,2 11,6 0,5 3,9 5.5 0.2 3,7 20,0 
7,1 8.2 11,0 0,7 3.8 6.5 0,2 3,3 21,5 

+ 4 13 5 1 5 4 0 4 8 
5,0 10,2 5.2 0,7 6,0 11.2 0,1 3,14 9,2 
4.4 12,4 5.2 0.5 6.0 3,5 0,1 3.6 8.3 

+- 0 1 0 0 0 0 0 0 1 
0,1 
oo 

0,2 
0,7 

0.1 
0.3 

0.0 
o. 

0,2 
0.0 

0.2 
0.0 

0,0 
0.0 

0.3 
0,3 

1,0 
0.7 

2 + 1 7 4 1 8 13 0 5 12 
1,7 '4.3 3,o 1,o 1O,9 1o,) 0.1 4.2 15,14 
1.4 .6.1 4,5 0.5 10.5 10,9 0.1 3. 13,6 

= 21 52 241 18 261 111 2 511 lol 
19,3 57.5 20,.1 18,7 248,2 118,3 1.6 57.8 105,11 
20.1 57.7 19,3 19,3 252,7 118,o 1.6 56.0' ioi,8 

- - 0 3 3 11 27 30 0 33 57 
1,5 5,1 2.4 2.6 38,3 24,7 0.6 23,6 58,2 
1.0 3,4 1.6 2,11 311,9 23.7 0.6 214,7 64,7 

- + 0 0 0 0 0 0 0 3 3 
0.1 0.2 0,5 0.0 0.2 0,7 0,0 0,1 3,9 
0,0 0.0 0,0 0,0 0,0 0,0 0.0 3.0 3,0 

- = 0 0 2 0 0 3 0 1 21 
0,5 
0,0 

1,5 
0,2 

1.6 
1.8 

0,2 
0,0 

2.8 
0.3 

1,1 
"2.8 

0,1 
0.0 

2,5 
0.5 

13,8 
21,5 

- - 1 5 1 0 12 10 1 7 97 
0,5 1.7 2.5 0,4 5.6 11,0 0,3 13,1 99.0 
1,0 2.7 3,4 0,6 7.8 13.6 0.4 13.5 91,0 

First row: observed frequencies 
Second row: expected frequencies for model I for main and 

bivariate inter'action effects 
Third row: expected frequencies including trivariate inter

.iction erfects 
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Table B.2: IFO Data.
 

Contingency Table for Model I, April 1977.
 

S + + + = -

Sa + + " + -

Q* G* 
+ + 6 

4,6 
4,8 

3 
4.9 
4,3 

3 
4,3 
2,9 

1 
.7 
,'o 

9 
6.6 
6.7 

4 
7,0
5.3 

0 
0.1 
0.2 

1 
1,2
2,0 

11 
7.6 
9,8 

.+ 11 6 0 U 4 11 0 0 1 
0.9 
0,6 

3,2 
3,2 

1,9 
3,2 

0,6 
0X4 

7.2 
5.3 

5.4 
8,0 

0.0 
0,0 

0,7 
0,1 

3,0 
0,9 

+ -0. 
0,0 
0,.0 

1 
0,0 
1,0 

0 
0.1 
0.0 

0 
0.0 
0.0 

0 
0.2 
0,0 

0 
0,3 
0,0 

0 
0,0 
0,0 

0 
0,0 
0,0 

0 
0,4 
0,0 

+4 3 3 1 1 10 6 0 .1 9 
2.2 
2.2 

2t7 
3,1 

1.1 
2.4 

2,0 
1,7 

9,0 
910 

4.4 
6.2 

0,3 
0,1 

3.1 
1,9 

9.3 
8.0 

= = 10 55 18 26 312 100 1 53 113 
13,9 
13.9 

54,8 
54,1 

15,3 
15.1 

21.-1 
21.6 

307.7 
312.0 

105.7 
104.11 

1,5 
115 

511,3 
53,9 

113.4 
111.6 

- - 3 1 3 3 26 311 1 16 65 
1.6 
1,7 

3,1 
2,9 

2.5 
2,4 

11,5 
4,6 

31.6 
29,0 

31.6 
29.0 

0,6
017 

10,8 
11,2 

65,8
70,1 

-+ 0 0 1 0 0 0 0 1 0 
0,1 
0#0 

0.1 
0,7 

0,1 
0,3 

0,0 
0,0 

0,2 
0.0 

0.1 
0.0 

0,0 
0.0 

0,3 
0,3 

1,2 
0.7 

- = 0 4 0 0 3 2 1 5 19 
0.3 
0.6 

2,6 
2,14 

1.0 
1.0 

0,2 
0,2 

6.5 
3.3 

3,2 
1.5 

0.1 
0,2 

5,0 
6,3 

15.0 
18.5 

1 0 2 0 12 11 0 9 91. 
0.4 
0.3 

1,6 
1.3 

1,8 
1,5 

0,5 
0,5 

7.1 
9,4 

10,2 
13,1 

0,3 
0,2 

10,7 
10,14 

91,%1 
89.4 

* Footnotes see table B.1 
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Table B.3: IFO Data.
 

Contingency Table for Model II,January 1977.
 

S + + + 

La + - + - -

Q* CO 

+ + 1010.1 
28296 

8
10.2 

7
5,0 

23
22.4 

12
10.0 

3
2.4 

15
14.9 

11
12.4 

10,7 26.5 8,8 6,5 24.9 io.6 2,8 14,6 11,6 

* = 13 
13.012.0 

39 
35.638.,2 

7 
7,68,9 

8 
10,68P4 

43 
44,8Ill,3 

11 
12.312,44 

2 
2.82,6 

15 
16.217.6 

13 
8.69,8 

0 
0,91.4 

4 
2t33,0 

1 
097.0.7 

2 
0.81,11 

2 
30328 

2 
1,21,1l 

1 
o,60,5 

3 
3,22.3 

0 
2.41.2 

= 4 2 
1,9 
1,0 

21 
17 8 
20,11 

5 
5,6 
6,6 

1 
3,0 
1,3 

42 
43,7 
42,1 

18 
17,6 
17.5 

0 
1,5 
0.7 

.30. 
30,1 
30.5 

25 
22,7 
23,8 

19 
17,2 
17,6 

146 
150.3 
147,9 

28 
29,1 
27.5 

46 
45,3 
47,6 

621 
612,3 
619.4 

1119 
152,0 
149.1 

13 
12,2 
12.9 

229 
228.6 
228,7 

102 
06.2 
102,1 

= - 1 
2,3 
2,5 

18 
18,6 
18.7 

8 
5.2 
5,8 

7 
6,5 
6,3 

76 
79,1 
741,7 

28 
28,6 
29,9 

6 
5,1 
5,2 

83 
85,6 
83,6 

62 
58,0 
62.3 

-I 1 
0.0 
0.5 

1 
0.3 
0.7 

0 
0,11 
0.8 

0 
0.0 
0.0 

0 
0.5 
0,0 

0 
0.8 
0.0 

0 
0,1 
0,5 

1 
1.5 
1.4 

5 
4.4 
4.2 

- 0 
0.2 
03 

3 
2,9 
2.7 

3 
2,2 
3.1 

1 
0,4 
0.3 

4 
7,0 
5,5 

9 
7.1 
8,2 

0 
0,5 
0.4 

10 
12.0 
8,9 

24 
21.11 
24. 

0 
0.3 
0,2 

1 
3.7 
3,0 

5 
4.0 
2,3 

0 
0,6 
0.11 

12 
9.8 

11.5 

14 
13,5 
14.1 

2 
1.9 
1,4 

52 
45,9 
50,5 

113 
11.9.5 
115,1 

* Footnotes see table B.L 



Table B.4: IFO Data.
 

Contingenry Table for Model II, April 1977. 

S + + + 

La + - 4 - + -

Q* G* 

+ + 11 
9,0 

10,0 

25 
211.5 
211.0 

4 
6.6 
6,2 

2 
2,7 
3,0 

24 
22.8 
2.,5 

4 
4 8 
115 

1 
1,0 
1.1 

7 
9.2 
9,5 

6 
3,4 
3,3 

+ = 9 
9,9 

10,0 

14 
12.3 
11,6 

2 
3,5 
3,4 

8 
7,1 
7,5 

25 
26,8 
27,3 

8 
6.1 
6.2 

2 
1,5
1,5 

6 
6,3
6.1 

2 
2,5
2,14 

+ 0 
o7 
0 0 

2 
1.0 
2,0 

1 
0..4 
1, 

0 
0,6 
0,0 

2 
2,4 
2,2 

1 
0.8 
0,8 

0 
0,14 
0,0 

2 
1.8 
1,8 

1 
1,0 
1,2 

+ 2 
2,0 
1.5 

22 
19,2 
20.5 

5 
6,8 
7.4 

1 
1,4 
1.0 

40 
42,6 
43,11 

15 
11,9 
11,7 

0 
0.8 
0,5 

28 
26,5 
26.2 

11 
13,0 
12,3 

= 24 
24,6 
25,0 

109 
110,2 
110,11 

44 
42.1 
41,6 

111 
42.1 
423 

589 
576,8 
581.0 

164 
172,2 
170,7 

16 
13.8 
13,7 

203 
209,7 
209,6 

112 
110,4 
107,7 

- 2 
2,5 
216 

10 
12,2 
11,1 

8 
6,4 
6,4 

, 
1,9 
5.1 

64 
72,3 
68.2 

33 
30,0 
30:8 

4 
4,9 
5,11 

86 
8a.6 
80,8 

60 
59.4 
63,8 

+ 0 
0,0
0,O 

0 
0,,4
0,0 

0 
0,4 
0,0 

0 
0o0 
0o 

0 
0,5 
0.3 

.1 
0,4 
0,7 

0 
0,0 
0.0 

1 
1,4 
0.7 

3 
1,8 
3,3 

- = 1 
0,6
0.3 

2 
3,9 
3r9 

6 
3,8 
411,8 

0 
o.6 
0.2 

5 
11,o 
8.0 

11 
8,4 
7,8 

0 
o.8 
0.4 

21 
17.0 
16,2 

23 
23.0 
27,4 

- - 1 
0,6 
0,8 

4 
4,3 
4.6 

6 
5,9 
5,7 

1 
06 
0,9 

20 
13,8 
16,3 

12 
14,7 
15,8 

3 
2.8 
3.4 

66 
66,6 
69.2 

121 
1211,6 
117,5 

.ootnotes see table B.1 
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Table B.5: 	 INSEE Data
 

Contingency Table for Model II, March 1977.
 

D + + + -. 

OK + - + = + 

Q. 
+ 

Do 

+ 5 
5.0 
4.6 

22 
22,4 
2 2 12 

6 
6.4 
6.1 

9 
6.8 
7N 1 

19 
183 
20.7 

2 
2.0 
2,2 

5 
8.6 
7,2 

11 
9.7 
9.0 

2 
1.9 
1.7 

+ , 0 
1,2 

1.3 

103 
8.10 

9,1 

4 
3.0 

3.6 

3.1 

2,5 

12,3 

'60.8 

1 
118 

1,7 

4 
3.4 ' 

3,2 

5 
5-.n 

6.1 

2 
1.5 

1.7 

+ 0 
0,1 
0t0 

0 
0,7 
0.0 

0 
0,2 
0.0 

1 
0.3 
0.6 

0 
1,3 
0.4 

0 
0.1 
0.0 

2 
0.5 
2,4 

1 
0.7 
0,6 

0 
0.1 
0.0 

+ 3 
1.7 
2.1 

6 
8,6 
8,4 

3 
1,3 
1-5 

4 
4.4 
4.4 

12 
13.1 
1O,8 

0 
O.8 
0,7 

5 
4,2
5.5 

7 
5.3
5.8 

0 
0.5 
0,7 

8 
6.6 
6.3 

46 
48.1 
4603 

8 
9.7 
9.! 

29 
31.5 
32.7 

147 
138,4 
144.1 

12 
10,8 
11.1 

26. 
26.3 
23,9 

43 
4810 
45.6 

7 
6.6 
6,4 

1 
0.8 
1.0 

7 
5,5 
7.3 

1 
0.7 
0.7 

2 
4.6 
3.5 

17 
19,5 
15 9 

1 
0.9 
0.6 

7 
4.8 
5.5 

10 
8.5 
io.8 

0 
0.7 
0.7 

- + 0 
0.3 
0,3 

1 
0,3 
0.7 

0 
0.0 
0,0 

0 
0.4 
0.0 

0 
0.2 
0.0 

0 
0,0 
0,40 

1 
0.6 
0.7 

0 
0,2 
0.3 

0 
0.0 
0.0 

- 2 
1,2 

9 

2 
1,8 
2$1 

0 
0.3 
0,0 

1 
3,0 
0,6 

0 
2,9 
0,4 

0 
0.2 
0.0 

8 
4.6 
8,5 

3 
1,8 
2.5 

0 
0.2 
0.0 

1 
3,1 
2.5 

6 
4.6 
3,9 

0 
0,4 
0.6 

15 
9.9 
12.4 

9 
9.0 
11.9 

1 
0.3 
0.7 

14 
18,9 
15-1 

7 
7.2 
6.2 

1 
0.5 
0.7 

Footnotes see table B.1 
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Table B.6: INSEE Data.
 

Contingency Table for Model I, March 1977.
 

* . a 

'5 

'0 
- ,. 

0 

C..3 C.,) .,5 2.e' 0,3 .001, 1 _.,: 

5 1 C C 0 

5,1 

:,0 C,,e . 

0,5 

0.2 

C ,h 

1.i 

1.4. 

2,9 

1;,5 
1.71, 

.2.5 
C,0,2 
3,C 

C.C,2 

C.C 
0..:' 
0,0 

- 0 
C . 4 

0,0 

0 
- . 4t , 

C,' 

0 
",Z'C 

C.C 

0 
0,0 
C.C 

1 
C ,C 
1,C, 

0 
'C 

CPO 

C , 

co 

1 . 
C.. 
1.0 

C 

C 

e ¢,C 
C 
0,5 
).0 

C.2 
C.? 

C.0 
3,20,0 

,, 0.5 
C,? 

C*G 
0,1 

0
0.! 

.C 

C. 

C,) 

U U 

3 
. 

7 
7,6:23.5

4, . 
,4

:92,0 

2 
2.0 

;0 
":?.!, 23.2.1, = 

C 
0C2. ': 

"C..:t*,C ., 

""-. 
0 

" 

c.0' 

2 
" 

1, 

1 
10C 
1. 

C 

O,.C. 

C,Isu 

C 
C, 

ojj4 

, 
, 

',PA 

-

. 

0 

C 
C 
C 

C 
' 

-, 

, 

+ 0 
0.0 
0,0 

0 
0,0 
0.0 

0 
C,O 
:,o 

0 
C.0 
0.0 

1 
0.1 
1.0 

C 
0," 
0oO 

0 
0, 
C.0 

0 
.1 
0,0 

0 
, 

, 0 
0.3 
0.0 

0 
C, 2 
0,0 

0 
C 
C,C 

C 
0., 
C,C 

1 
1, 
0,9 

-

,0 
5.1 

0 
C:,0 
o,0 

0 
,, 
c,1 

5 
2, 

- - 1 

0.5, 
C.7 

2 

1 '-
1.9 
1.9 

C 

',10, 

C 

1 

0 

,,1 

5.',,C 
C.1 

3. 

2.1 
. 

22 

"',. 

SYon o tabL. 3.1. 
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Table .7: INSEE Data.
 

Contingency Table for Model II, June 1977
 

..- . 

+ + 2 1G 6 6 1? c 7 q 0 

2.7 18.1 4.2 5,2 16,5 CO 7,1 ,,
 

2 8 1 1 1 2 3 3 C 
1.3 9. 0 1,9 1,E ? C,,I 2,6 2,'4 . .. 

1,3 7.5 2,2 1.7 4,8 C.5 3,0 C,.1 

1 2 C C 1 0 1 0 C 

0.2 C.4 C,3 0,9 C.1 .7 Q.7 C.1
 
o.8 2.2 CO C.4 0,5 .0 C,7 0,3 0.: 

0 1, 0 4 11 I, 3 C 
3.4
* C.' 2,5 0.4 3.2 10.0 C.5 3, C.
 

3.0 c., 3 1 CI 3, 3,1 

4 '.2 9 12" 5 5: 
6.2 0,C.3 7.1 5.6 12.", 7.2 1, 7 ,1.,.7 9.,6.1 4;:,o , 3 ,' 1.7 . , 

4 4 3 17 1 
1.2 ',? 7.5 2).7 Ip .. 0 1,1
1.c 6.0 2,0 6.9 193 .. 1
 

0 0 0 0 1 0 1 0 C 

+ 0.0 0.1 0.1 C.4 0.f C,0 0.5 0.2 C.0 

0.0 0.0 0.0 ,' 0'0,6,.,00- 0.
 

1 1 
1 1 0 4 4 1 11.16 

- . 0.c 7.. O, 7,0 i,.,0.0 5. C.3
 

C.5 1.o 0.5 ',.1 ,,2 7 Ca? i, 3, 0.7 

3 119 23 
2,0 6.1 1.7 15,5 22,9 ,2 3,7 16. 1 1 

7.. 1,7 6 .. 4 2,0 157w; 1,.2.1 '1, .C 29.3 

" "oot.ot-fn; nee tablo 3.1. 

100 
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8. Conclusions
 

This paper lAs discussed the log-linear probability model and its application 

to economic and social survey data in a wide variety of substantive contexts. 

The model is basically " powerful descriptive device enabling us to uncover 

relatioupipc among many vari ablet; from infornation contained in large 

contingency tables which arc frequently also sparse aid clumped, i.e., contain 

many sampling zeros. We have shown tlt it i6 pe;tible to introduce continuous 

variables in cotabination with cat ',orical variables in the estimation of models 

baned on condit ional probrbi litie:-. 

It should he em:lhTaized that the mcthodn of rnalysinr. deacribed and applied 

here are not ntr cturnrl t:od(l'N in the us u .rl e cono:Iptric , n.n; ., nor are they 

a tubzutittte for theory in prtnrat lug rv ] ati ouishipn to be vntjmixated arnd 

hypoLthenv: to bo .i eid. I ituttad , Lhlcfie ;a t.hd(bi, oi lvr a e aNcwht di fierent 

vieW oI te ' an;lyr.I of L01 tivariate r lati otwips ba:,vd on cond ional proba

bilit s. Sa c. 1 ,I i :; :u irnl::,ntary to a tructura i anialysin , but,-' w I 

would argut, In L, t.ne of rurv.y dat. t utb.ful jr.clivianry tLage of anal

ysis should bu rarri'd out Mefore an ait;prt is made to fonrulate 

otructurnl riodels. 

A\10
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FOOTNOTES
 

IActually, there is no need to determine the matrix 
U from the matrices
 

elementary bases for the 
A and L. U may be determined direct.y from, the 

in which one is
-he multivariate case
univariate polytomies which make up 
The elementary bases for polytomies of orders 2, 3, 

and n are 
interested. ..


1 

1 0 1 

and
 

1 -1 -1 . . • -1 

The full basis for the
 where I. is an identity matrix of order n-i. 
taking the Kroaecker product of the

multivaPa 2 polytomy is then obtained by 
0,consider the 2 x3 case -nd let 1. be

elementary basis matrix. For example, 
and 0, 1, 2 be the categ!,ricr for the

the categories for the first variable 
of variables and nitegories iinediately

second. We denote the combinations 

each matrix: The Kronecker produ .t of
above the columns of 

0 1 20 1 

yields the basis matrix
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0 i 0 0 1 

0 1 2 1 2 

1 1 1 0 1 0 

1 1 0 1 0 1 

1 1 -1 -1 -1 -1 

1 -1 1 0 -1 0 

1 -1 0 1 0 -1 

1 -1 -1 -1 1 1 

The first column corresponds to the overall effect. The next three columns 
represent the vectorsrepresenting main e.fects: one, the first, for the 
dichotomous variable; and, two, the second and third, for the trichotomous
 
variable. The last two columns correspond to the vectors associated with the
 
two parameters r .'.::esenting the bivariate interaction effect. The reader can
 
generate furLhel examples in an obvious manner.
 

2 Tnis section draws heavily on Nerlove and Press (1976). 

3 The proof in the bivariate case is astonishingly simple: If we know both 

f(xly) = £Qx) and f(yjx) = fx
 
f(y) f(x)
 

then we know
 
f f( lv) . __
 

f(y t x ) dx = f(x) dx -
J I f(y) f(y) 
which, together with f(xly) determines f(x,y). The induction is obvious.
 

4The following, drawn from a draft of an unpublished Ph. D. dissertation 
be.ing written 1y Sc-iichi Iiawasaki, explains the derivation and meaning of the 
coefficier:,. 

Conr;ider two ordiral categorical random variables where the respective
indices are i " 1,2,..., j ,...,J. Draw any two observations, e.g.,
A(il,1 ) B(i2J), -andom and with replacement from a population. Ifand 2'h 
there I. high positive association b(tween the two variables, we expect that 
i"(4, J falls in) the plus regions shown in the figure below if A(il,Jh) is 
locateil at the position in the figure. 

+- A(il'Jl) 

+
 

Ti
 
-$ j J 
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The 	probability that B(i 2 ,j 2 ) fitis in a plus region is 

Tr. = 	 Pr(il > and jI > j or il < i 2 and Jl < j2) 

If there is high negative association between the two variables, B is likelv 

to be in the minus regions in the figure. The probability that B(i 2 ,j ) falls 

in a 	minus region is
 

SPr(i1 > i 2 and jl < j., or i1 < i 2 and J > J2 

If B falls on the lines crossing at A in the figure, the relationship 
becomes
 

ambiguous. The probability that such ties occur is
 

= Tit 	 Pr ( 1 i2 or j 1 J2" 

like 	crders given no ties is T /(l-Trt) and 
The conditional probability of 

of unlike ordcers given no ties is Trd/ (-t) • Thethe conditional probability 

coodman-Kruskal y is defined as
 

Since -,q + Td + Tt = I, 

T~-,( 2 ,Tr-1+Tt 

Y 1 	 - t 1 -t T 

TT and T may be computed as 

TTs 2 E. Z Pij ( F E P.e~ , and
 

" i j i'::ij'>j
 

2 2 2
 

t i+ -j j
 

to the 
The 	 gamma coefficient has the following convenient properties analogous 

usual correlation coefficient:
 

(1) 	 If the population is concentrated in a diagonal containing 

points such as (i=l,j=1) and (i---,j=J), gaiana is one. 

in a 	 diagonal containing
(2) 	 if the population is concentrated 

pointo tuch an (i-1, j-J) and (i=Tj-i), gamma is minus one. 

if the variables are independent. But the(3) 	 ,aroma is zero 

converse is not necessarily true in general.
 

5 It can be shown that the estimates obtained are identical to those 

chosen to use a likelihood function
which would have been obtained had we 

all 	variables are categorical.
based on the conditional probbiliti-s when 


out to be ccr.nputitionally more efficient

I4oreover, surprisinly, -i turns 

joint model and then just pull off the parameter values 
to estimazt:t! the full 
needed for the conditicoat probabilitLes. WheP centinuous conditioning 

this is no ionger th case; estimates based onvariables are included, however, 
those basedthe 	joint-probability likelihood function will differ -lioitly from 

likei hood function. This is illustrated below on the conditional-probability 

in our example concerning prefetrences for children.
 



F-4
 

6Since the residuals from the regression of a wife's education on that
 

of her husband are simply linear combinations of the two education variables,
 
nota regression of a measure of fertility on the two education variables does 

provide, of course, an independent test of the hypothesis, but rather a
 

reinterpretation of the coefficients. It is only by comparing the residuals with 

alternative indicators of underlying preferences, as we do in the Appendix, that
 

an appropriate test may be obtained. The Qudbec data appear to be almost unique
 

in supplying several different alternative indicators of preferences for children.
 

The relation between the two formv of equation is as follows: Let
 

NUM. = a + b IIEDUC -I. c WEDUC 
be the regression of NUM on IEDUC and WEDUC separately, when NVA - number of 

husband's educational attainment, and WEDUC = wife's educationalchildren, HEDUC = 

attainment. Let 

RESID = WEDUC - - REIEDUC 

be the residuals from the regression of the wife's education on that of her
 

husband. Then
 

NUM = d + e REDUC + f RESID 

where d= a + ca
 

e b+ c 

f c. 

Thus the negative coefficient of RESID may simply indicate the usual strong
 

negative relation between a woman's level of formal schooling and the number
 

of children she has.
 

7The questions concerning the various products for a single firn 
cannot
 

be considered independent in the INSEE businern test. Consequently our sample is
 
the case fof most of herestricted to firms with only one product. This is , however, 

INSEE sample firms. 

8 Estimability is a complex topic, not fully dealt with in the current 

literature, although llaberman (1974) presents the basic result,, nece ssary for 

the development of a theory of estimability. The topic is treated in depth in
 

a forthcoming Ph. D. dissertation, Northwestern University, Seiichi Kawasaki, 
Application of Log-Linear robability Models in Econometrics. Despite the fact 
that not all the parameters of a given interaction configuration may not be 

estimable, it may still be possible to find the likelihood of a model containing 

that configuratiozL. In ccmparing this likelihood, however, with the likelihood 

associated with a model not contnining that configuration, for example, by a 

iik-lihod ratio test, we must be careful to associate the correct degrees of 

freedom. in general, the 27 parameters associated with each trivariate 
interaction effect are deterinined by 8 parameters' values and the ANOVA restrictions. 

When a configuration is not fully estimable, not all 8 parameters can be 
determined; thus the degrees of freedom associated with suppressing the 

interaction will not be 8 but some number less than 8 corresponding to the 

number of parameters of the configuration which could have been estimated. 

/
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911aberman (1974) terms such estimates "extended maximum likelihood." 

10See footnote 5 above for a discussion of the difficulties in the
 

determination of the appropriate degrees of freedom.
 

11By suppressing some of the basis vectors associated with a given trivariate
 

"-" < "=1" < "+",configuration we may force the ordering of the variables, e.g., 


in the parameter estimates and thus use the ordering of the variables 
in addition
 

to the lithited data available, to estimate partially estimable interaction
 

This will be attempted in a subsequent investigation. In the

configurations. 

Appendix to Section C the effectr, of these trivariate interacticns 

on the expected
 

cell counts are included.
 

12The question corresponding to OSKt is:
 

Is the level of your itiventories above, equal or under average?
 

13These balances are computed and published by INSEE.
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The ess6nce of the mechamism of Incone formation I to
 

be f6und in the supply of jobs offered by the o-ganizers of
 

Production and depends, in a large degree, on capital available, 

the state of technology and that of orginization. This supply 

may be regarded as a "onj list of numbers of people wanted tc 

fill the jobs created, each job characterized by a number of 

"required qualifications". On the other hand there is the
 

demand, on the part of citizens, for jobs which, in their turn
 

may be charatterized by the qualificationn actually present.
 

a wide sose, so
These qualifications should be interpreted in 

as to include not only physical and mental characteristics, 

but also the inlividuals wealth, their family size and other 

factors influencing their villingnuss to accept a job. Income 

formation has the economic function to fit supply and demand.
 

J.Tinbergen, Economic PolicysPrinciples and
 

Design, 1956
 

to examine the University of Michigan
The purpose of this paper is 


Panel Study of Income Dynamics with a view to identifying and interpreting
 

existing relationships between the married woman's earning capacity and
 

differont dimensions of the female life-cycle labor force partlcipqtion,
 

week, weeks worked per year, total nunbeir of
such as shours worked peo 


years worked in the past, the probability of wor-ing in agiven year, and
 

the life cycle pattern of work'activities. Our focus will be onthe
 

of dynamic econometric model of earni 
s ditermination for
estimation 


Special consideration shall be paid to
sarried women in the U.S.A. , 

simple economic model which allow for differences in behavior over cross

sections units, as well as differences in behavior over tine. The current 

taper extends recent work donn by 11eck.an(77) to fit a dynamic framework, 

and allows, additionally, for the symultaneous deter'ination of the wage



hour . eqiations by the individual consu'.c within a herlonic price setting 

an axiiied by Tinbergen(52) nrid more recently by Iewi-3(69), 'iosen(69) and 

Iucae (77). 

1. Introduction. 

Of late, considerable attention has ben devoted to the analysis of 

the married woman's earnings bapacity, especially in connection with the 

observed nle-fonale wages difforential3. Mincer & Pollachek (74), in one 

of the ma'Jor works in this field, observed that the lifetimeswork history 

of marrieC woran was significantly different from the work history of a 

mle o' comnx.mble characteristics. In pIrticular they pointed outs 

"(I) after rarriage, wonen &pond less than 

half their lifotiino in the labor rarket... 

(2) the loss market work of married woman 

is not only a matter of fewer years during 

the lifet'na, and fewer weks per year, or 

arhortor work week. An important aspect Is 

discontinuity of work experience .."
 

They argued that the existence of male-ferale differences in labor 

force particiption could generate relatively smaller incentives for a 

woman to invest in human capital through on-thu-job training. Further, 

if one accepts the idea of human capital depreciating over time through 

nonuse, then the Intermitence of female pirticiPtion would widen the 

wage gap between male and female tvon more. Mincer and Pollatchok found 

empirical support for their hypothesis by ompirical analysis on data 

dorived from the 1967 National longitudinal Survey. There the female 



wage rates were found to be positively correlated to prior labor rorce 

experience and negatively related to spell out of the labor market in ols 

ginrd against the possibility of a positive correlationregression analysis. To 

being generated by a positivelybetween wage raton and oxperienco variables 

they also estiated th3 wage functions with twosloped labor supply curve, 

stage least squaros and obtained !sItI results. 

onWe propose to reexamine'Mirtr & Pollachok hypothesis with emphasis 

or not given proper .iatrmnnt in their paper.econometrlo isauaaVhoglactcd 

an
First, MintUA Follachok applied the the tws-atagas technique In incomplete 

bias generated by the correlationfashion. They 	only corrected for simultineou 

and of yeara of pant participation, falling to
between wages total number 

all the experionco variable.i Included in
recognize tlat, by the name tok w, 


the earnings function rchould be aimilarly troatcd. Thoy -ano ovorloo.ed an oven
 

move Important nourco of slmultinoot ban, fly) pre-jence of current labor 

an: tunb.br of hournio o'oil potr
supply variables in the rarninga function s]uch 


por year. A correct two-ntf,:eo 1,!ast rqtruaro

week and number of weeks workcA 

of the Ife-cyclu laibor forcu p-irticipationtreatnont should Incltud all dyontLonn 

oven as well an currront labor supply 	variabluls. Ho;evor, as woe nhow below, if
 

least aquaro approach would be inappropriato

applied correct]y the two-stages 


in dealing with sgmultaneou bLiases inco tho structural coo ffiont3 of the
 

wages fL tlov ar cst-Atra Ln in re.tricted namplo3s which exclulh the
 

that such vago finctionn nubJactod
it In uhoun 	 arenonworking wo-an. Further, 


to a selectivity blas, as problom which In concop'Jnally d'intinct from the
 

the labor supply and the wgos. One can not corrrect
slmultaneity botweon 


thn labor supply and thl wago rAtes without also

the n.nultanolty bias betweon 


oorrecting for the selectivity bias. We present econorotric rodels designed to
 

http:ovorloo.ed


estimate the wage functions that are free of these two types of biaso 

2,Hours-Wages Hedonic Line. 

"To the extent that eamings in the labor 

market ax-- a function of tho hiLan-capital 

stock accumulated by Individualb, a 

sequence of pooltivo net Inventments gives 

rise to gro4ng, earnings power over the 

life cy-'clo. When not Inveotnznnt is negptivo# 

that is, when r.trLot :nkill- w-x) erolf,. by 

depreciation, r;,rni,. wu- v:.v dc:cl -

This r-olation b t;;er. t*, :.ceql nce of capital 

acc LuL .t'o:j awl thu EroAth itN a -.1urE haz 

been forniized in th' "':.';n-cfpltal 

oarnir function" .. 

}Iinter /: t'o!)ach'Ik (7','). 

Our point of deXvrhuvr I, tho Ylncer & Po1Thche earnings functions 

adapted for vore-'- with Inbtcrit4,nt pr rtlclption in tho labor rarket. 

They d,,conpcieJ th,- rt.-:ichool Investment ter- Into Trlo,t of ;nrticixition 

and perion.of ncnprtcilation wi th",y occnr chronolo,,ica1y. EXp;re'Ing 

furction In to.r,'; of grow -lnvftnt ra-t ;tn: doirniciatlonthe 1earnln, a 

rites we haveI 

In Et " In R + -(rk M 

whore P t ,l the marningn ctjncity At ]x-riod t, r in thi, mr'net rrite of 

lntomnt ninrwed tie bno for all tine prlol&i, k I in 1ho £-row,-Invoritzent 

rtio rnn ' In the deprociation mirt! in lub,2-I o I. 'I b- i ;r.'i-InventmYnt 

xrmto talor Into accomit not only th. on-the- o) t:-alnli but alnoInv.,mt4ent 

nuch ux job-nearch tnd Inforrnal trini.-,W '.aOWn, can pondtlvo 1u~O... yn 

http:perion.of


at the timie he entern the labor market.E0in the Irividual earningh capacity 

It will depend upon hits previous hum1an capital !nvnstmenta such asischooling 

and n &ratlton, ard upon hits porrnonal characterimtics which affect hins rarket 

ntly 1xicklround arC' rability.3iince we Inten4 toproducttv' V atich atsni 

concentraIte out~attontion' on invontmnnts'docision3 rAde during the consumer 

lf!.1 the initial et'rnings. ca-,nclty E 0will bn annurel to be eyog~~nounlyworking 

dator~1red. 

Racnntly, 1/MEwit(69) and flos'mn(69) nb rode). to talceaxtende4 &ove 

into - n. n~mvvdtaniou%. -im detoernrati. Thoy argued that the 

hours of workr an individual In willirg3 to pesrform and hin ra.rkat wage rate 

aire jointly deterninod. Tisn would Inply poitAttont waro-hoiur.diffor~mncan 

in the labor mr.'~rot ncro~sn diffe~rent omployto:n a'nd r-nploynrn. Poriintont 

be juntiflrnd nlinco hoursdiffererncon In w-vi-V nrA houjrn acronn 'inploytors can 

of work, are in Inrortant nourco of non-pecunlary r~turrns or employnt which 

are avaluatod dlfforntly for (UfforYnnt rn upon Utir 

own ci ic-i anA ta,-3tnn. ':>: tho px-rt of thne r.1Vioyrn, D-Wln 1utifiod 

thin conclu54iof bry i~rgulng th.at the) nx1t (zi, of' nTmic~fic hi:-an cipltal 

11'. 1 , by- the) ortpioyor on tho 1,-'hclf of -nalyee i;) the fomner 

r*-rlo!, tho total corstenot indifrerrnt to tr-fi Ihoi~rn %mr~rnd by thn latter. Yicr 

of the employrnr would boi jivon !,- the wairn bill iplu1! tthe on,, inlty ro-It 

or flin tc u-: 1 1nv-it-rt~nn, 4 .Chn ! t 4r do7'-nd OilycItal w :1 

r or a' notupon thet nwuK-ir r 'r~te okxrpor'~~'r~I 


oil nuch Inv c.-nt atvi tl in )II-.in cip~tal woll' '1 9.1t coritr
 

ieTa.Ifof puttirT an iTr11v1+_-t1) on tl K.-o1 ' )--nnt: 

~n :.ori- Niij !M*~ O"~ty ronn d'f1forrynt i!-Tloyersgoennrtl, v a wo ricc rant 

when they dl ffnrontl]y vilu* thto vrploytt~wi ' hourn vored jeyr 1' ri(d . Ti' n :,ay 

1x f-, ',) (dir ,rncers in Vrodiict~ve) _-f-nnnni nr njr-If Ic 1ti;-An napital 

Invennenta 



Lewis' parer is specially important because he focuses attention on the 

characterization of t"'i nquilibrliu. conditions of the wages-ho'iis worked no+-o. 

Pe gives particular e.nhi-!-Or to the interpretation of the equilibrium wage

hourz line ol sed in the labor nark,.-. lie disti!r-u.iheq thre basic casesi 

(a) th. e!iploy',ei are ide',tical anii the rvirket wage line will identify the 

mployeas labor supply curve; (b) the eomployoro are identical and the rarket 

wa.e line ldentifzrthe emoloyers labor demand curv; (c) hetoregencous employeirs 

and em.ployees, ivlhre the i,-arkut vcr1o ]inui] ill.t vrf: lit]e about the 

' uiderlylng crp.oyees' ]ab-r supply and f-nlyerfi labor dorand, _dentifyin

none of them. Unfcorturatly the I- t Is the ront comnon cast, to be found In 

emrical analysis-;. 

A riore r~gorou's extension of the above model can be found in Rosen(74L), 

Ther he extente6 thVe inplicit rvarket model to Include the ca!sn when more 

than one ,rodJcti.v,, characteristic i- us!ed to de'tw the nervices 'trasacted 

in the labor .kir;,t. }omever osen derived lujntlfcat ion cc-iAlt ion; i}hich 

were rlnllar to thos ,derived by ePwsn for ilo urilvarlaf- c; -ji'>ipl r~cal 

apuolration:; of the ,;'ZnnT price frai work to 1a or ccono-',c!; can Ix!found 

in P.3"n(7h) r-rid Luca:(77). Pr J]o:en, the cons,,u: ,ur S.; mltanul'do tornin,:a 

his wvao and )a1-e- '.npp1'r :1;t,.r,, I l Luc-ur'i. n''i ovt fo. non, ticuniary 

wen "n4i c;,q]i',nL. 

charactoristic:i: onrw d''nev rn: th,;-! ;, . :; of* Ili - ,' and 

another dencriblnys thie o" tl, -cc 

d ifferrner' -0., occitpit imm, lgeri-ein0. twO ' 01 

atrluit.,: un'ph eul,' ,0t.1on. 

The chanietn ri,ation of th,- ibor ;"ir'"t citl 'lri r'orditions in 

term of char-icterir nile.n . :on attd ,4th up-l r'r ,'n;) -r, labord,<.' of 

nervicen In not nn .4 In the " 1:nnorth,!or-y 1 ter:thr . An HYriti.caj molo 

wai dovolopd Ir Tnly'r-en( /I7) to explai t th itncore d(Iitr- but n tern 

of the attrilten txn'cno.t,_rl With th1 diff'ront ocr:i;v t. on'; nnd con',:quently 

in tornn of tho conl~la;:, rr; ounor-hi p' of these r;s "i ;itr ilrdw';. ie (lerived 



for the labor market equilibrium
basically the same identification conditions 

wage line. 

of current labor supply variables
-Taking into account the 	possibil]ity 

aff3cting the consumer's earnings capacity directly, we 
sill specify the
 

(2)
 

ccnsumerls earnings function tentatively as 

WVtM log Et . W(Ht,Kt,Zt) 

where W is the natural 	 log-arithm of the houv:y wie rate, Ht is the number 
t 

is tho number of weeks worked por year, and 
of hours worked per weoks , Kt 

which identify the consumer 
Zt in a vector of market productive characteristics 

, informal education, on-the-training, work experience,
such as: schooling 

health, and family background.migration, 

of (2) innaproprlate
As noted by Mincor & Pollachok, OLS estimates will be 

the life-cycle labor experience variables 
and yield inconsistent results if 

error term in the wage. equation. The observed positive 
are correlated with the 


may be a labor
experience and wage ratescorrelation 'between labor market 

was not enterely correct. Two-stages
supply phenomenon. Howver their solution 


the type used by Fincer 	& Pollachek do rot yield consistent
least squares of 


on rising wage rates. The source

of the offect of work experienceesti ates 


nature of the way samples of married women can be
 
of the nroblem llcu in the 


data on market inges for married women can only be found

o+nainod. Sample 


of whether this is a ri'ese.,tativo
for v rkin, indIviduals. 	 The question 

sample of the entir- frnalo population has been traditionally Ignored in the 

economic literature. As 	 Gronau(73,74) and 1!ockman(?4,77) document, a. sample
 

a random sample of the forale population. The use
 
of workin.S women In not 


of working individils to run rogrossions of 6-_go3 on
 
of a truncated sample 


of structural
eduction and work experience may le.a' to biased estimates 


accur the disturbnco in the wage functlons is
,oefficiente. Those bncausi 



wa,,e function (Hec*-ran 7"1. Mo Investigatecorrelated with every variable In the 

laborthis question we will now, d-volon P. dvnawmic 1.i.- .. l" rolel where the 

force.Dartcipation dec ,i-' n- , e)nf.-equently, the sample selection uile 

1111l b3 Odogelou'-2y'''</'I 

3. 	 The Labor Force Par-ticipaton Theory. 

of labor force particirPAooThe basic fraework is a multiperiod model 

labor supply behaviour of
and earnings determination. We postulate that the 

each individual in our sample can be characterized as if maximizing a life

cycle utility function. Let U(t) be the strictly concave, twice differentiable,
 

nonsatiable utility func.i on at period t, 

U(t)- U(X tR(Llt,L2t) (3)' 

t=0, . . . , 

wheres Xt is the consumption of ra .et goods, Llt is the nunber of hours per 

12t is the nurber of weeks per year of nonparticipationweek of leisure, and 

in the labor market, i.e.
 

Lit '"t L . F-H(4) 

L2t= 52-Kt (5) 

and N is the maximum amount of hours per week available for work in the labcL 

rrket. It should be noted that U(t) was specified so as to have Lit and L2t 

joint!- ne-nrable.from the consumption of market -oodIs Xt. Th.e sen-rability 

seems at first sight and it is evencondition is not as restrlctive as it 


labor supply model which can be derivedmore general than the traPTfonal 

as a special case by assuming 

Indifdrant between different conbinstons of 1,it andThere the consumer is 

L2t which give the same amount of total leisure Lt, i.e. 
only the total 

amount of houri non-worke(l mattors .for the 	consumer. However in analysim, 

Available DocumentIDe 



particiapation we note a 
of ma ried women's labor force

the characteristics 
tables 

part-time participation by certain groups (see 
persistent pattern of 

in terms of hours per week 
It 2 and 3). This phenome n o n 'can be observed both 

consumera model whee theis consistent with
and weeks osr year 

distribution between leisure time 
consumed in working 

evaluates the specific 

consumed in non-working weeks ( see 
weeks differently from the leisure time 

Hanoch 75). 
of time dedicatod to market acti-ities will be given bys 

The amount 

(Ht,Kt)
L2 t). Given the direct correspondence between the space

(N - LIt)(52-

and (5), we may rewrite the earnings 
and the space (Lit,Lt),. equations (4) 

functions as 
(6W(t)- g(LitL 2t,Zt ) 

rate r, and a rato of tlme 
Assuming no uncertainty, a market interest 

can be- reduced to maxi-ize utility V 
( , the consuner problempreferences 


v-t (t + t )-t u(Ct , R(Lt,L2t))
 

subject to the budget constraint
 

S- 4 b(l + r) -t ( 52 - WitLt - Ptt )
 

(aC,
-Lt" 52.Lit+ H.L2t Itt2t 


wt - g(LIt,L2t,zt)
 

S o, 0, L2 t> tt,...,T
Li>, 0, 

rarket consumption gocds, and Lt is the 
composite
 

where: Pt is tho price of 

of both types (f leisureaggregation
leisure variable which results from the 

2t).
(Lt,L

a finite 

The above model is a discrete optimum control problem with 

usprinciple pro'ides 
p. 124/130). The discrete maximum 

horizon (see Sage, 

optimum trajectory
with the following requirements for an 


- (t)%(t) - p(t)c(t)) (7)

ut - U(t) + Xt+(A.(t).(i+r) + 52N.*t) 

(8)+ 5 2 n(t)W(t)l(t)-P(t)c(t)H t__ or 4t+)uiI+r)A(t)A(t+4)" 


67X-17-'
 



0 or -X(t+)t) - 0,10 (9)
 

ayft)yu. 0 or - >dt+i)(w(t)(52-L2t) - (52N - Lt) a)=o (o) 

0 o r - >X(t+1)( w(t)(N -Lit) - (52N - LO)a2)o (ii) 

)'hAt 1 

1+r
 

ihere , A(t) is the market asset stock, X is the m a tal utility of lifetime 

wealth, an. ai and a2 are two constants given bys 

.- a and 

L2 t 

intior solution for goods constupAtlon X(t) is assumed, but it is possible
An 

that lisure time is so valuable that the consumer may choose not to work at 

anl ( Lit -,N and L2 - 52). 

to establish a participation decision
It is common in labor supply models 


wage rate. The
price of leisure with the market
rule by comparing the shadow 

we can observe from the 
same setup can be obtained in the present model. As 

solution of maxinum conditions (10) and (i) 

R1(LI ) W(t).(52- 2(t) -(52-N - L(t) ).a 

R2(hlL 2 ) W(t).(N -LI(t) -(52.11 - L(t) ).a 2 

we can derive the equation for the equilibrium path for Lit and L2t in relation 

to the market wage rate. Consequ.,ntly for given values pf I(t) and W(t) we can 

for both
solve equations (6%) and (14) simultaneously and get the labor demand 

types of leisurei.e. Lj(t) and L2(t). 
d
L (t) - Ll(L(t),W(t)) (15) 

d (16)

-. L2 (L(t),W(t)) 

will always hold as long as L,(t)%> 0, L2 (t)> 0
Conditions (15) and (16) 

. ... 



equationo will be independent of all other 
variables. The separabilityan d These dem

assumption in the utility 	function 
permit us to redefine the consumer 

Wx"imizatio.,
 

In the first stage the consumer
 
two-stage maximization process.problem i to a 

of leisure of type 1 Ll(t) and 
leisure of typo 2
 

optimum amountdeterminel the 

jointly maximize his utility.function for each combination of 
L2 (t)which 

. This procedure will 
of leisure demanded L(t)

and total amountmarket wages W(t) 
tho amount to bewill choosewhich the consumer 

an effective regi o n over 

In order to ilustrate how 
and mnrket goodi X(t).

of total leisure L(t)demanded 
laborsubstitute the 

the second stage of this maximization process works let us 


into the utility function and resrite
 
and (16)

demand equations given by 	 (15) 


and total leisure L(t).

terms of Sooda X(t)it in 

U(t)-U (t),R(Ll(t),L2(t)))G(X (t) ,L(t),W(t))=G(t) (17)
 

as: maximize the
 can be rewrittenconsumer problem
The second stage of tho 


u1tility function V
 

e-

Subject to the budget constraint
 

L(t)) - P(t)X(t)
A(t+l)= (l+r)A(t) + W(t)(N52 -

W(t)-_W (L(t) Iz(t)) 

A(O)=Ao, A(T): I," 

from the Discrete Maximum 
for a maximum, derived 

the first-order conditions 

Principle, will be:
 
(18)
 

. t+lP(t) -0-
(19)
>/0- Xt+l(W(t) L(t) 


- L(t)) - P(t)X(t)

A(t+l) - (l+r)A(t) + W(t)(52n 	

(20) 

where: 

01. -Ul
 
+
"oU2.( wRt)L -0 	 W(t)(N - Ll(t)) ) 

.
+W(t). 
w(t) (--------1:..) W(t 	 "Ll(t) II• W--



For a given market wage rate Wo(t), let Po(t) be the smallest positive 

leasable total amount of h -irs worked which satisfy the first-stage maximization 

procedure. Then a necessary condition for labor force participation at a 
givea 

period t is the requirement 

W(t)* - U( XLo N9a)- C(Kc. R) 2 -KP,'0u W(4) 

I.e. the reservation wage for leisure consumed W(t)* in period t exceeds the 

)/(l + r))t.W(t), bothappropriately discounted market wage rate ((1 + 

evaluated at the zero hours of work position. If the consumer decides to work 

at all then he will adjust his leisure consumption such that his shadow wages 

equal his market wage rateai.e. condition (19) becames an equality. In this
 

case we can derive the whole set of demand equations for leisure by solving
 

(17),(18) and (20), and using tliefr values in (15) and (16). 

(22) that the labor force participation
It should bo noted in 

decision depends on thc marginal utility of lifetime wealth ( > ), which is a 

function of the whole profile of wages. Consequently the effect of changes in 

current wages will be also felt threugh changes in ' , especially when future 

wages are correlated with current wages, as will be shown below. 

4. Statistical Model.
 

As described above, the consumer will choose his desired labor supply
 

trajectory over time such as to maximize his lifetime utility function. At each
 

time period t, the first order conditioa for an interior solution for total hours
 

worked Ait will be given by the equality between the shadow price of time Wit and
 

the market wage rate Ilit ( condition 19 ). In order to simplify the translation 

of our economic model into a statistical model we will assume for simplicity, that 

all relationships are _--proximatly linear. 

mtit -X• t + ).I0 • 6%:Wit. + vit (23)
Wit 


IV 
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(25)SW t 

W It Wit 

where a and v are random variables assumed to be joint normaly dis',rLbuted 

with means zero and variances ' and T , and covariance (Je. 

If the consumer ch6oses to work in period t then his shadow wages Must 

have baan smaller than his market wages when both were evaluated at the position 

of no participation ( condition 22 ).and the solution of the above system 

(equations 23 24 and 25) will provide as with the amount of work effort which he 

is willing to supply at that period 

In the second stage of the mrximization process the consumer vll 

distribute the optimum demand for leisure Lit between leisure on working 

weeks and leisure on nonworkinS weeks, which give the optimum values of 

Hit and Kit . Let thn resultant consumer supply equation system be: 

XitKit "6"*~ 'x3 Wi t'~i mit ~ 

Hit - i i t'S Ait VfpWit nit c a 

Ait = Kit.Hit 

where: m and n are two random variables with means zero, and Xit is a ie.tor of
 

state variables such as number and age distribution of the children, consumer
 

age, income of other family m~ibers, consumer's education, etc. .Note that
 

Xit includes all variables present in Zit since all of them affect the
 

.rebervation wage through the marginal utility of wealth 

Woman i will work and consequently be a member of our sample conditional 

on the event, 

( ~)~t-vii: ~. (~xi - t4Qk- .)Zit Ol
 

and the probability that she will work at period t is given by
 

where: C%) 
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Accordingly, estimates of the structural coeffients of the 
wage equation
 

will be biased. Hecknmn(75) produces a simple analytical representation
(24) 


developing computationally simple
for this source oi bias which is useful in 

for the model. Denotingestimators 

he demonstrates that:
 

C,L 

index and is a function of all exogenous variables
where it is a selectivity 

in the model. The Gronau-Heckman selectivity bias problem 
is consequently an 

omitted variable problem. The only source of selectivity bias 
is the omission 

it can be estimated by multivariatc. probitof T it. Heckman demonstrates how 

avalysis. 

One important feature of the above model is that variables 
such as
 

children, assets, family income,etc. could be found significant 
in the
 

earnings functions if the selectivity index T it is omited. However it is 

also true that in a model where the current hours worked and the current 

omition of these variablesto the earnings function, theweeks worked belong 


foR the above variables.
could also generate significant coeffients 

Income Dynamics.5. Empirical Analysis: 

a) Sample Characteristics.
 

Our data souce is the University of Michigan Panel Study of Income
 

Dynamics 1967-1975. The data consists of a panel of over five thousand 
families 

who have been interviewed yearly from 1968 to 1976 by the 
Survey Research 

Center of the University of Michigan. The following exclusion 
criteria were
 

used to select a sub-sample of 943 married women, 
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1. 	 the sex of the head of the household changed during 

the panel interval. 

2. 	 there has been chan'vt in the family composition involving 

the 	head or the wife of the head.
 

3. the age of the wife is over 65 or under 25. 

4. 	the male head of the household is not married.
 

5. 	 the household belong to the lou income sample. 

6. the head is neither white rbr black.
 

7. the household has a new head / new household. 

8. 	 missing data on at least one of the following variables: 

-years of education of wife. 

-labor market experience of wife. 

-total family income. 

-age of the children. 

-labor 	force participation of wife.
 

-labor 	 force parLicipation og wife before marriage 

-labor force participation of wife in the first years
 

of marriage.
 

-size of the metropolitan area of residence.
 

b) 	General estimation procedures.
 

Our purpose is to estimate a dynamic three period model of labor force 

participation and earnings determination. We will fit this model to the sample 

data of the years 73,74 and 75. These years were chosen because they provide 

us with more information about the wife then any of the others. Following 

Mincer & r.clachek (74) and Heckman(77), the logaritun of wages is assumed 

to depend upon the years of schooling completed S , a vector of productive
 

individual characteristics Zit, and on the selectivity index Tit*
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W - \%S i. 4aLZit + 'it + wit 
it
 

or wit. Zit +wit (. 6) 

X.C(o P CIt &0Cb) CkMJCL "f 

vhets vit is a random variable with mean zero and variance-covariance 

Throughout the empirical analysis, on:. of our points of interest will be the 

effects of assuming different specifications of .f upon the estimated 

coeffients of the earnings fmiction (3o). 

The vector of personal characteristics Zit which affect the consumer 

market productivity was specified by the following vector of dummy variables, 

whichsequal unit whenever the following events occur, and equals zero 

otherwise, 

ADVDEGRE - wife has advanced degree 

JOBTRAIN -wife has specific on-the-job trainings. 

GOVEMP - wife was a government employee in 1976. 

UNION CT - wife employment was covered by a union contract in 76. 

SELF EMP - wife was self-employed in 1976.
 

GFARM - wife grew up on a farm. 

FO GREY - the wife's father is a grey-collar worker. 

FO BLEU - the wife's father is a bleu-collar worker. 

FO.SERV - the wife's father works in. the services sector. 

BSMSA(t) - residency in a big SMSA in year t. 

HEALTH - wife has health problems which limit the amount of 

work she is able to perform, 1976 question. 

As it has been observed above, the labor force participation of married
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Human capital theory predicts a smaller 
women is characterized by intermittency. 

to invest in human capital for individuals with reduced labor 
force

incentive 

participation. The reason would be the small amount 
of time the consumer have to
 

recover the costs of their investment. Further, if human 
capital depreciates
 

through nonuse, then the presence cf nonparticipation 
periods in the lifetime
 

participation history of married womer.will further depress 
their wages when 

uat of djffaj-ent ocpcificnticnmale. WIe propose below acompared with those ot a 


to test hypothesis about the
 for the experience variablen which will enable us 


effect of intermitency and the possible existent of depreciation 
on the married
 

women's earnings functions. These enecifications 
are:
 

a - EXP(t)
 

b - EXP(67) R_.EXP(t)
 

c - FTEXP(t) PT EXP(t)
 

d - FTEXP(67) RFTEXP(t) PTEXP(67) P;TEXP(t) 

a - EXP(67) FFXP(t) PTEXP(t) 

f - EXP(67) EXP(t) 

g - FT EXP(67) FT.EXP(t) PTEXP(67) PT EXP(t) 

in period t:where all these variables refer to consumer i 


- number of years of past labor force participation
EXP(t) 


number of years of past full-time labor force participation.
FTEXP(t) 

number of years of past part-time labor force participation.
PT EXP(t) 

number of years of labor force participation between 1967 and
RIEXP(t) 

years t. 

- numtnr of yearn of full-time labor force participationRFTEXP(t) 

between 1967 anid year t. 

number of yearn cZ part-time labor force participationRPTEP(t) 

between 1967 and year t.
 

10 
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Let us now analyse out motivation for the use of each one of these
 

variables individually: (a) is the traditional specification , whore the number 

of years of past labor force participation is used to proxy on-the-job investments 

in human capital; (b) allows for a distinction between recent and prior labor 

force participation, unler tie hypothesis of a positive rate of depreciation 

on human capital the coeffient of recent experience should be larger than the 

coeffient of prior experienc6e; (c) tests the effect of disagregating the 

experience variable into years of full-LiMO participation and yearn of part

time experiencc;if the human capital theory is to be verified the coeffinnt of 

part-time experience should be smaller than the coeffient of full-time experience 

since part-time workers are exIected to invest less in on-the-job training than 

full-time workers; (d) and (e) test the hypothesis of different iates of 

depreciation for part-time and full-time experience; f'-nally the specifications 

(f) and (g) are theoretically equivalent to (b) and (d), they were included as 

distinct specificationsi for two distinct: reasoriu: first the problem of 

simultaneity is probably more severe for recett experience variables than for 

lifetime experience variables, and second they were included to test for ex jr 

in measurament between these two groups of rpecifications. To understand this 

second reason better it is necessary to describe how the experience variables 

were generated. First, although the panel interviewing started in 1968, only 

in 1974 were detailed questions asked regarding the vife's worL. h[story. Further, 

only one interyiiew was conducted directly with the wife, the 1976 interview. In 

order to minimize rep:,rting errors we selected the 1976 experience varinbles 

au our basic data and, using the labor force participation dunilen, v:e 

retrospectively constructed the experience variables for the previous yearn 

However this method .;:s not without it- drawback, we soon realized that we worn 

generating negative experience variables. Apparently for n(nnn wcnen the total 

years of past participation in the panel period 1967-197r, , exceeded the 
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force experience variable as answered by the wife 4 
reported value of the labor 

to 
in the 1976 interview. We kept these individuals in our sample and set 

order to test the importance of this 
zero all negative experience variables. In 

which differ 
adjustment %a constructed experience variables sets (f) and (g) 

fromt (b) and (d) by the possible presence of these reporting errors. If these 

are unimportant both approaches sliould 
errors and subsequant'ly truncation 

of the labor force experience coefficients.give us similar estfimtes 

the following dummies
In ddition to the above experience variables, 

effects of labor force participation in the 
were created to te-t for the 

labor supply cn the current
early part of the married ucten life-cycle 

earning capacity,
 

- uifa worked before i=arriage,
WIIM 


Ih'_rWBM - wife worked full-t_-' before =rriage.
 

WKD FTH - wife wortked during the first yearn of marriage.
 

1T TYM- wife worked full-ti i during the first ears of 

rmarriage. 

labor force participation the effectFor a fixed amount if total years of irit 


or
of these.variables are the following: if a win.an wor ed before rirrta. 


worked in the fir-it yearn of marrinea her labor forc r in concentrated
 

did not, and if their In aearly In life in ceantrnait with titiothr.r wo-7't_ who 

posittw ratit of Anprev-n ttoi ier w:ay- ri .hool d 1w lower; 1ht wver It when abm
 

A then pn.t of tht ef.,'i CatI above *t.ould be
Crtworked nhe did it full-LI-I 


co
coopennAt,. "he exipected pat turn wonld be tho rn.l:r !(I Io inta for
 

WKD_ 1- and WKI) F(M to bo negative and the coalcfi .,' i for i!iT-Wlnm and INTIWFYM
 

to be positiv(-.
 

We shall nowa proceed t') entImAte (30) empirically and f'-ltill (oui three
 

we wich to correct for the pokjtbla premence of
main objectiven:firat, 

nAv
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rimultaneous bias associated with the correlation between the life-cycle labor
 

supply variables and the error term in the wage equation; second, we wish to
 

test for the effects of excluding the selectivity index k it frow the
 

earnings function; and third, we wish to verify if there is sufficient
 

empirical evidence to suport the hypothesis that current labor supply variables
 

enter directly into the wage equations.
 

Tables to p-'enenL the results of the first stage in the two-stages 

least-squarea procedure. There all the labor supply variables were regressed 

on a aet of exogenous instruments. 

endogenous variables: 

EXP(t) - past experience. 

FTEXP(t) - full-time past experience. 

PT EXP(t) - part-time past experience. 

R EXP(t) - recent experience. 

RFTEXP(t) - recent full-time experience 

RPTEXP(t) - recent part-time experience. 

WEEKS(t) - number of weeks worked per year. 

IIOURS(t) - number of hours worked per week. 

exogenous instrume:ts: 

AGE - age of wife. 

QAGE - square of age of wife. 

OFINC(t) - incone of other family members. 

QOFINC(t) - cquare of income of other family members. 

dummies for: 

CU3(t) - presence of a child under 3 years of age in the 

household. 

C.3.14(t) - pxeujence of at least a child with age between 3 and 

14 yearn. )D 



if wife has ever raised a child.
W1,CUILD 	 

lG4OVED(t) - if the husband has ever moved for a 
better job. 

if the wife was raised .n a foreign country.FOREIG 	 

- if the husband is a veteran.VETERA(t) 


- if Fife lives in a big SMSABSSA(t) 

wite lives in a medium SMSAMSMSA(t) - if 

- if wife lives in a small SMSA.SS sA(t), 

- if wife lives in a big non SbISA.NBSMSA(t) 

if wife lives in n medium non SMSA.NMSMSA(t) 

if the wife lives in the south.SoMit(t) 

in the south.the wife gret1 upG SOUTH - if 

in the wife's family needs special medical 
- someoneFAMCARE 

care.
 

the household.of children inKIDS(t) - number 

the amount of work which 
- the health limitations onHL COMP 

the wife can parforra are very strong. 

the instrumental 
As can be 	seen in the tables below the explanatory power of 

years of past part-time labor force
variable equations for numuer-of 

equations for total
participation is much lower than the comparable 

labor force experienceexperience 	and full-time experienc-e. Part-tine 

was found 	to be important for women with low education, blacks, self

living in bib cities, who grew up in a foreig country, and employe,, 

for the
witt large families. The 11squnren were 0.32 , 0.28 and 0.08 

for total experience, full-time experience and
ini trumental variables 


p'trt-time experience respectively.
 

correct for 	 the truncation problem derived from the use
In order to 

of samples 	of working individuals we need to estimate the selectivity
 

is given by:index T it which 



INSTRUMENT VARIABLE EQUATIONS
TABLE NO. 1 


DDCP VARTAFLEFTEXP75 DEP"VARIELE=PTEXP75
DFP VAAIA#FLF=EXP75-..
 

INTCE:T -. 8319R750 -153785 	 -6,50252288 " 
-1.16220 "22134:!10
"0"6435f, 
-34C-. 362.97 -. 385 .472636.53 4.04026 -O117624P0 -171309ECE0T 
 -0*3&780


HEALTH -342,6l0,-, --3 199 -2,9{6047015 -3.94252 -0,15329288 

HEALTH nO, 2"et*c8 -,28376 0,b213SU?0 2,54003 0 2 0 17t4772 1.40500 

AG-76 -0., 0-=3-0P 1... !o28536......- 0, 00-37 1 --- -41587.......- o 0 159096" -1,01930 
GOV .,F 01.7189.3 	 i16 " .00535 O.7532b115 1*49718GAGE7f 2.3. i12020 2365275 	 0.bO237756 0,38041 1&93232362 20jiOlO 

28 1.30672 0972 
P20 O35 2 583125 	 2,35?7o0 2546 228543 'i003 F " , 84
UN IOCT 2,* 	 0 003 5 "-3 3 6 ....
OFINC7E - "-0.0001. .390 '-3.02228........ 


1*79453 -000000040 -0,73.56
OF.IC75 0,00000112 12445b 	 o,0000157 

00007 011 020953 	 0,097C6,36 0,10365 0.42752396 0.77301
C.'FI75 o.95293.43 0€7Q017 	 436621 
 03716 	 464573 0.68077


2CHILDC7. -7 98 1276 66637 81073 -704976 0"2365528 
--I!013 ;-0, 45502295 -0:79928 -0*15-!04164 -0&4b400RHILVE,-7a I -0:65269LA 

FO rv=! 152134 -0,0 '22' 	 0483SV850 0.27089 -0*56186726 -0o54100-i-070 

-2a04306840 -2,.236,52HMVI)S-0.0426) 	 --. O3 21 e446-- 0.93370-0, 65 03337 .. lo17961 ....-	 23455 0 ........ 	 0,252 -217-61
VETE- A7F O,3 3 8...O-o06804 	 -0a39200FOREIG 	 -l.7047!971 

VET 2S 7F 0*-A.6 49 0&65109 	 1,8544e673 2408378 -14312567843 -2.15497
 
le 5644 C722 1.84005 -0 a27Z,65C353 -1974914
aSMSA75 	 0.65,2.75 0.71P57 

MSM. AO 24-796 0.79349 0,87448292 0.90304 0.54830056 O.9646 
SN.SMSA7 1o4O3276 1,44257 1 ,"34.610E2.1190&183727257 0,276F4 
*NASMSA.S :1900S; -17113 2o 31 767b70 2945883 -0954770371 -0#90997 
KL 7 - 7ff. l3. -3).45t58 -0.542144179 -2,31361 -0a2425055b -I,7F318 
K 	 .I 0 7p0i iC21 2 -324556 U,{t,3"/7 04 1,05939 -0,002300',7 -0,00921
 

l l l O 1 !;L-2652 9') 2,24870 O0 Ei'36c2J, 1*4i549
FATAi on 1o.70-1 .0 0 .'00 	 -09 89 1 e.1 -1s4'1,76G 1.712e -, 0,043904 1 4.l70q00)4 1,48391 


-156 '53494 -1&56448 -0.06,67759 -0. 11847
 
SAUTPII5 	 2* 

SOUTV 	 -- , no 3 00-s65204 
149E5789 1.01162 	 3.06420266.. 4*59292_65243
GSUTH 	 -1 .7d7L.. . ..K.9 


BLCACK 4.177Q??04 3. 58.0at_
 

P7 17 31 a 4 "'277 

27 " 8704*,887P86 	 27 22068 P.5P107 915 1 0.6 735559 

SE!312. ;45467 915 5344724077 912 2079c30643591F 
. 942. 774134E821 4f.-,

942 -. ...870170934252 


PROS > F F RATIO PROB > F

F RATIO 


PRO > F
 
13513 0.0001 3.077 0.0001
 

000001.... ... 00... .RSOUARE = 002851 RSOUARE = 0,0832
 
.
 ..
.....


" 003299 ....
R SOUARE 
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INSTRUENT VARLrev-	 EQUATIONSTABEN ~ 	 Dep. Variables: ber of Years of Past 	Participation
 

Prior to 1974.
 

DEP VAR IABLE=EXP74 ..... DEP VARTABLE=FTEXP74*.DEP VARIARLE=0T_EXP74
 

SOUQCE
 

-!. 2F21540 "-0.98032 "-5'2e7037 	 . .- 094540 -O08090?2573 i-0.02784"INTEP T!tNc 00 290529T7P 2*49622 0 437C5954 3*82971 -0.B127C4410 	 -149549 
-00P0800

74 37 1.3 -3.82274 -2&f.Y88i18 -3.,99510 -0 *OP84 F923 
HFALTH -28q 	 05 60 C2-1 2o277.34 010682572 0*75210

OA.*56 6q893 2o62579
02 128432 ;0; -' 	 -0o.00 06"2.2 .... i-O'40564AGE-77 0"--0CZ 5O23 -- . -- 0030S36 #- 131 4. 
GAG EMP 2.01139448 2,32355 1969849026 1.98646" 0955311604 1.13876. 
GV--E'!P 2*167le5373 1,35823 095092302• 0.32547 l92189276 2.14669 

o6319204.SELF SP 2,5682329 2.56436 2a 16040026 2s12362 0 	 1.08704 
-N~f)NT "-0.000150.. -205400" -- Oi 00022838 -3*29296 ......... 00006252 .. 7757" 

c~b- 0o.I 0L63080 0.00000158 1.47699 -0e00000C4 -1.039770 000J006.9 
-0. 15 155442 -0517825 -0.39844400 -0.32005IJ7 	 -0.*5180221-C -0s60029 0#29288437 0.1244C-J-U372 0.*5921503 0.84252 O.47522244 0947513 

"-- 3 231 71 -7. 4052 S 0 i22 93!'84 .-. 0.35230
:PCHILD 	 -o 17736031 "79 05147 .. .. 
S.JVE )7. -0. &7292902 -1.17685 -0 .5548F441 -0.98823 -0.16409125 -O.51145 

-0594811 q-4'80 -010255 OO50t401242 0.2550 -0.60003370-0.O4 

0.41521 -2,00911970 -2&.8679
0*63833714
FOrI-E G -I 51z4,C-'50 -0.96961 	 e6401 -0* 304656 39 . -0O9,0o

.0 *. 332 4 G6" .l0o 35 1?936 -. .. 0 63406VETE "A7, 	 1.97077 - 1 *17730076 -2a32397I074715030
BSMSA74 09 30 87916.3 0, . 4169 	 901 f-P9.37 -2.05224
0. 645 C--9 01 074973 166953947 1.97442 -0. 

MSMSA74 

12 9-!43 1831158 09716.7385 1*00072 O&33143416 0959734 

SSMSA7A
NRS'3. -74 	 1.64809100 . .161I . *-.1929271...9. 3294.. 0,?285711 . 029533
 
lo.451t,28 1.56534 2.206666 2 2o36967 -0. 5844V 104 -1o 09920
 

-1.87775 -0, 	104Bl74? -13.452b3
SIDS&7 	 -0.60272812 -2#65846 -0e41P02617 
G FAI-MA O2306329 O*04Ul .b4742430 1.07010 -0*00160711 -0..0052:r
 
J51A.T IN 2 0407F_428 2&91470 1s40432526 2904266 056293123 1 4330&
 
jCUTHT4 0.55760166 0.57168 1a 40751498 1.46963 -0 800-6'z5'8 -14628.I"
 
G SOUTH 	 - 1774-687 -176356 -1,657C925 -1970610 -0* 065f P428 -0.1I633 

. , 4 325S 552 3.87924 1.34624895 1019989 3*09600775 4.82Lt97 
LECACK 

27 27272.501692
 
915 56225 416654 	 - 479556 16 d.* '856 C 3r21157 	 27 
942 8350091346"- 915 54212o53104q 	 I . 17702 2099779 

•942 7537001 0 4 ... 942 "- 1936965e416, 

PROB ) F 	 F PATIO . . PROD > F F RATIO PRCB > F 

00001. 	 13.226 0.0001 3.192 00001
 

RSOUARE' 013266- - ...... 'RSGUARE>-="O2807-	 RSOUARE r" Om 0851 
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TABLE NO.3 INSTRUMENT VARIABLE EQUATIONS
 

Depandent Variables: Number of Years of Past Participation Prior to 1973
 

SCURC " 

INTERCFPT 
EDUC 
HEALTH 
AGE7(.
QAGE7-
GOVEMP 
SELF M1P 
UNICNCT
OF INC73 

GOFINC73 

CU 371 

CU37:3 

WRCHIH )
I:MVFiV:I)71 
ro SUV 

FOREIG 

VETERA73 
BSMSA73 

-*MSMSA73 
ISSMSA73 
NF SM.A73 
N:45MSA73 
K10S73 
G FARPA 
JOBr NAI N 
SOUTH73 
G SOUTH 
U-LACK 


DEP VARTA ELE=EXP73- .. 

'7. 37379416 -L.29245 

0.277EP129 2* 30156 


-2,v .7 4-574 -3.b4791 

O. 5k 7772 3,01428 

-0.004E2860 -1t.6008 
1,72445b43 2.05667 

Is 90 P.U39 g1 1.234 0 


-- 0 
 2.60949
2. ,062092'.-404 . .--2 @54607 

000000204 1.39909 
-0.5124 42 -0.66629 
1,3409"Vi7F 1949511 


-7. '1 P417 -7.00542 

-U,731 2191 -1.3lb8a 


0*08752MR0 0050kU 
-I*51 OB.567 -1,0614? 

0. 37368F92 '0.69668 
0.*34E82080 0.39863 
O.e6391700 0.79114 
1,202bl162 1.25998 

1a777f621 R 1 57301 


. 152937-1 1.25427 

-0.,76r;619 -3.57636 

0.4b?39q2 0.77771 
1. ¢eSF 194 10 2.87910 

1.01E13067 1,05629 


-?.12933278 	 -2.16453 
4.3960215E9 3.97810 

27 270u3.,785372 

15 52739.e0799E2 


942 ....... 79802865323 


Ps!OB l F 

G.000! 


DEP-VAR -AELEzFT. EXP73 

-6.37124590 '-1*.11765 
O.43501698 3.80392 

-2.676b-082 -3.655?4-
0a6020(121 2#4081 

-0*00344819' -1 4 27103 

1.06681920 1.92989 

O#S571. 2971 0.3350b 
2.1961325 2.18934 ...."0. 0002Z222..--'-2.81 69' 


0COUOO0181 1*244A3 
0.00?5A234 0.00332 

0)h ,?31017 0,62746 

-d. 34111870 -7P41386 
-0o.69S:;363 -1,02660 


06t379S7J9 0,39474 

0.57238547 0.37747 

0 0 6356C157 ...' e 18613 

1e.0777134 1.83886 
1951154E315 1.808 5, 
O.a3412542 0*87450 

1 40928317 .....-1.24807 

1.84645169 2.01040 

-0.52364681 i-2.43829 
00b3294452 1.15024 
1*42522022 2*10044 
1.83072734 10906,53 

-1.90282829 -1935b8 
1.4559 94 37 .e31067 


27 20687 133569R 

915 E-2651 '7TE406 


42........ 73338.914104 


F RATIO 	 PROB > F 


3 1 5  
 0.0001 


DEPT'VAR 1AfLEPT XP 7 3
 

-0982738427 -0.297& 
-012738452 -1&9935L 
-0.059239?2 -0 1A78 

O0 1603121 1.a14570 
-0e00124 075 -C81910 
036530751 0.78680 
1&83829070 2113056
 
0260269794 1907484
o( 00000967 l 0O 20'963 

0*00000026 0931942 
-0.61257550 -1.40796 

a 63775.7007 1.27328 
0 3403 e 14 0.54147
 

-0.2118 0985 -O.6J328f
 
-0.54489031 -0.. 5595 3
 
-1o 9266Ub19 -2.27376
 
-0.29250210 "-0&97678
 
-lo07485F35 -2e20017
 
-0*8a382749 -1.84377
 

034796933 0.65291 
0942685417' 0.67656 

-0e49230610 -0,a95932 
-0,2334552'6 -I1.4551 
-0.04406E77 -0'13283 

0,45774307 1:20735 
-0. 71721%.c) -1#336U 
-Oa 17205632 -O'w31510 

2.97132110 4.81624 

27 1606089E.8S6 
915 1437*9'FY291 
942........1812,. 73 07
 

F PATIO PiOB > 7
 

3 47 0
 

-- 0.093-1":....... RSOtJARE 002821 . RSQUARE 




- -

INSTRUMENT VARIABLE EQUATIONSTAB1J NO.4 
Dependent Vables imber of Years of Ppst ParticipationPrior to lg
 

7 " ZABLE FTDEP VARIAELE'EXP67 DEP **VAPAB exp6 7 - -DEP-VARrAaLE=PT'_EXP67 

ScURCE S VALUE T FCA HO:80 B VALUE 7 FCR HO:8=O 

INTERCEPT - 19,5144079 -38144 . -16i 631971 . -3*06278 -.----1. 4891844".... -0525b0 
EDUC 0.127S75f9" 1.32753 0.3c;63e208 3082030 -Oo0)92320q -186139 
HEALTH -1.84513535 -3.01739 -2. 04 P&%124 -3,11298 1&4c61448 0&44243 
AGE76 13 1&7'516 5.08215 1.032141&8 4.24979 O.114P0668 0.92002 
OAGE."7. • -0. 0081 c7215-----393663T . .00780716 2*9788-.. -- 0057055--0,4230-GOV MP 1.0060R.614 1.44640. .89905103 2.5362 0.04700394 0.12220. 

SELF EM.. 1,.17501262 0991077 0o472e10_=g 0,34050 1.*987F165 2e80158 
UNIONCT 0.93481612 1.12398 -117347597: 1,31091 " 0.25204699 0.54800 
OFTNCi7 -o.00OI,3C3 -1.7633& *-0 0001 5 76 "-1.S1459 ...... ooooo207 -1.07784

" OOF INC 0000003t2 1.76830 0, 00000375 1,70286 00000060 0352576 
CU36e 1,73;J3828 2945974 1*01091039 1.32823 0.33610151 085-947 
c.U3059 U. 18 ,.3A 97 0.25131 0,251S508 0,31807 - 1012P674 -0.24285 
Wi.CHILO -6e964e1378 -7.380R4 "7*'81313202 ......- 769287"...... O-E 4.2061 . 0.12537 
H140VEO I -O*4"J71i264 -106571 -0,29637227 -0959678 - 08743921 -0.34268 
FOSERV -U 1405'90F34 -0o9707 lO06795706 0.68435 -048e9059 -0.60748 
FOrE I G -1. 6371'...03 -1,29396 0,76479240 0oSt161 -1 3822965 -1&97554 
VFTER ,q434 072 0.96317 0 66824902 1 -0.330C200 7 -1.35706137601 
OSM4SAoq I.etFOZ2C7 2.33190 2.012100 3 2.58254 -0. 254E450 -0.6&820 

e 1S*lC1.27.Q0975 1.83364 1 a S7 C- S432 2.09863 -03783C-892 -098021 
SA 1 91"0 1 I F4 2. 40.303 I.6Su030P1i 1,92nRo 0.@ 4:?0025JO 00 4,?bb 0 

N GA 3 2&60328 200353229-b 1.89127 Oe 869 F356 1c7311?C02 30 
N 4SMS AC9 I o 14 92 2077 1,53197 l•2370 .563 1.53216 0b 160214t7 0#38621 
K IL)Se -0.S670872 -5.21857 -0.74164243 -416837 -0.10 Oe965 -1.18184 
CF INC.9 -0*00010368 -29076f.f -0o00016543 -3,29202 0*00004242 1.46581 
G F APM 0924--409467 04907 0 a 5CIl 430 IoI0975 -0#09307159 -0.30325 
J39TPAIN i,23499263 2.19177 190t133309 1.78303 0.13S93077 0,44Q07 
G SOUTI! -1.P27'?017 -2.14431 -i cUl',ios -1*75071 -0*04786668. -0410184 
HEACK 3071112655 4.01074 a 1#54052 2,380096 4.6518515341 o.5(6

SOUTH63 0. 85172 " 0@70436- . I14634913 1,28228 -0137144521 -osS955
 

114b6 62t 021%
28 2.3 3 1 520t)57 28 19026.740042 28 

914 36406, 4174I1 914 421739 PDF621 914 1133, e77249
92 .2230.027942 59797. 9-46978 "94 2 .. .61200& 62E663 

PROD > F PROB > F PRUI > F 

0.0001 

"RSOUARE 
= 0.0934 

PSGUARE = 093912 tSQUARE = 003109 ---

0.0001 



-ULP VAIIAML-r ILAtIJ ucr v-=CaTABLE NO. 5 VLP V .7---


-- .... BJVALUE- .. .. - .
SOURC.E 


-0.88192 0,583464b 0,275Qb
CLP -.0,010023892645 ----- J3~;--- _-1,60735724B b .,7.3 360 "" . ~7 0-,- 2,b2 562.-.-.iINTLR(CF. .... - -0.41565 O.S 	 5.1 


-0 0.571-9 8-b6-....09150156--Z333981-'.EuUC 	 ..........
 .,836662;1IT. 74,11584....U 	 . 4 


'JOBTRAIN 	.. 22591083 2 28893 . Jr.....0986677 - 0,2899.. .... 
. 

. ' 

. ---.i7-12 28"8 P v,37. . . 0aSJ .9i ' .0.-.al':!,_-.I. 0 B . 6-039-P. ."' 

,iADVDLGRE -1 2I4820800",, 2.'06952 * 	 .. .,88L73b2 1,13472 j. 4 

'.HEALTH.. -0.629670,65732 

0.5502 6
O,372.59i0 0GFARM 0,67888246 1.62019 .,30662336 

-1,53143 0,318372679'. .. 002}0097 -__
'FUREIG ... 	 333.9 0_ -0.65992.BQ1Qa.-1_ -0,7623173709..9 -- 3.Q2,;8.q.-- - O ,.353.050,-0,4399058 .- .. , e.8LAC ",O6 

. .- O'.119369601 0 09212.0.905806. ,0,317- - ,'37124 . 0o26761106
G.SUUIH 	 o,14824145 
1 ,36.120.82016

iSUUTH75 	 .0,1869653 - Q.,52760 9 
,611. .-. O.,.OO 0 0- 0" .0


OFINC75 .. .0 00074-7- -3,05577 _ ..-O.O00004 26...._-. ,

l1UUFINC7, O00O';"' ILJsb7 0.00000032 1.34380 0,00000015 0.52500 
CU366 -1.!. L9 7 9 3 / -3.53188 -0,54625988 -2.32867 . ,. -0.57353383 -2,10380 

jcu37 .......... ..,7-.07 -2.26513. -4 .9.t7.7-5D69 	 0 ...-0534P.
o .... 
D75 -0, 097b3 -... -2,43015"", -0,16598377<'-;2.05653 :m.o.099t386' -1.05667'i 

-0.34566.", :,O00002266 -1.450$000005LI2&.
"OFINCb8 -0,00002t808;t -s.32583 	 9" 

,
',SMSA75 --	 0 :; -0_97.-0. 3a.99A2,12b M-9.75600.2803575?'1-6 0.,_b.1 __.-1 4 000 -.

0,25193 063440876 2.70036 -0.554L11482 -2.03060 
'>MMSA15 	 o,07999394


o.1250982b 0.33532 O.1261'588' 0,45705 -0.00106057 -0.00331
"'SSMSA75 	 .O. •02;9 ct583--,-- -. 0 09175-.... ..0'-e0-0-99;=26.-. . .. 013;}7- .......-	 1.48SMSA75 . ,02 .30357. ._0.564.7 

. 211807:
 
P.FOSEkV 	 0,28203885-,.',. 043273-" .-0,40059938" -0,83073 .. ,,68263823 


! 	 2.06454I

':AGE75 0.19202338' 1,53282 -- -0,03036433 - -0,32760 022238771i 

.. -.00 0 0305 73.7 :-2.36 595 9- _-.0.e.0 0034737 .. 362 0 0 ,,O.027.1.0 0 _-.._ -, A35 4 9 
'QAGL75 


1,43492309 2,51082 -0,4287415 -0,63971

':WRCHILO 	 101004894 1930764 


3.,83561078 1.,22421.
0,43709259 0,'6213 !t 9..I T 8 .. ,-780-.4,27270337 1.17259 	 5310552 . qg.9:
IPiKDBM 	 __5--7. 2 T1,.21350 I q., ... .. 9 1 •:IN NTY-JiM...-


-. 9,13300722" - 1.76333 -9.30290L117 -1,54551 ..
'PWKDFYM 	 -0.16989694 -0.02427 * 

;PINTWFYM -1,19694449 -0m20073 8 , 9,,846801b9;:!': '2.02794 7074985720 1951153 

-0.176 2 2 54LI6--2 o39l _..!..02745397- -0.32225---
SPEXP67 	 -l.0.,111b7"71.51 ,1,S0t53 


0,7785485b 3,02406 -0,14588287 -1:49025NMSMSA75 0.33266570 0,95603 

IGUV_EmP 1.4009b795 4.34690 . -013316828 -0,55846 1,53413623 , 5:53595
 

s 8820 	 2.84652.0 a 6255465 _.-.0*b0 03 . ._.t..-. I6q .-
ISEL -EMP I,,.1842-9.355 . 2,003.43" 

406649 0.62690127 1.86353
'JUNIUNcf 	 1.80401339 ol06 • 1.17711212 


..,RROB.-..- -. F-RAT.I................PROB- -F-

F R-TIO ".'RA.TIO.--

0.0001 5,847 	 0,000t.

9.851 	 0.0001 6,135 

HSQUARE ='0925737.0.1771- .UARE 	
- 

32 1086,97936132 844,4155492476e993114
IRESRESSION 32 

942 63,78791!,.
q758,803818
,%?7;bi6416 -
CORRECI TUT 942 
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-Lr ,,.,. ... .... ,,IALLCHFTEXP7 " DEP VARIABL PTEXP74 

- . . ..-

MOURCE . BVALUE. ERH0B=m..... B_ VALUE._.].FOH...HO:B=O 7- .U.-.VALUE" ,-FUR HO,1=0. 

mPl o.TEHo76344901 0,311650 -0,78379417.0 -0.17701 1.54719310 0,81575 
"DUC ....... 0. 7.0. 2.5553! Q.,.0Q_7_06 .-_.50.._ 1.934314 "6345 
.IJVDEGRE ":/'-,06102503?Z..;1.*982113.'A :tv=.1,559677501 -3,90787' Y:." 985aL 7 ". 1'08233 
IOBTRAIN 0.9650b773-." -0.22090078': "0.61263.''- 1.0'1858851"- 2,85453
fEALTH .. _,-O.StO'21b3-..:.L.80 -0,0030955' 0..23.986_. .8907.317:..°30463.8 'dOSO. 

;-FARM 0,35373278 0,70262 0•631!5980 1.68919 -0*280L12702 -0@64707 
'-NEIG -0.15791092 -0.26173 -094361b162 -0.96945 027825070 0.53576)LACK o0, 3135 331 0.q .7-2.2- MZ. - 0.9.72)32.3.-_ _45 6 .".7 Q..10.69. -0. 1 
;_SUIH 025120282. Th-0., b 0. .0.333S2S118 . .2•. 3 ' .268801 

LAP ... _ -;. 3-_.I.O.0.0 1 -- 0.0.oO68.sf .. 0 6880 

0 08232267.!-"' 

"
 .'•'".'.0.33202'-': .' ",002150 . . 

JFINC7.4 -...-0 0000667.4. . - 0820__ _ _ ._-O,00003542.' '-l.92722_Do0003..32 .. .. 47657 
IOFINC14 0.00000015 1.27161 0,00000027 0.99995 0.00000019 0.61r-V% 
:.U368 -1.281904418. -1,55756 -0967502256' -3.21831 -0.60688192 -2.50650 

;OUTH7Q] 0,1019092 ' 0 12869338.. .5gi995-. 96 -0.09070 

;-U371 ... Q-3.2 -. -!a0 5 995.__-.0,a 439395q: 05 9L__ O.,L 25 9A4] z _ e.-.5.1-7-9-9-5 0 ._ __. .?..5 

,iDS7q -oe122413157,.:' -. 29741 -0,05318223 -0. 75576 .o-0,06924931 '-0.85248' 
O.O000062 .3FINCb8 -O.00001647 -0,8621.. o 0.04294' i': -0.00001709" e1.02026;ISMSA74 o_.0.1.8.18_-46.3 2.: -..... 0 -- ' " .I113 -_.51873010.-. .1..9.763 0 ,°.336b.&3.78 5 

4S SA74 -0.031526b2 -0.11101 0.55052901 2,59962 M0.582-05566 -2o38094
iSMSA7 -0.11592834 -0.39=]77 0.01238873 0.16905 -0.15831707 -0.541696•
 

S 77. 0,037 ....... 0 0.... 0.13559.........0. ..
-. 9Q6 ... ,09412 ........ .....- _....0.0)7.79.3. 0081
 
"O_8oRV o.239894103 0,41448 -0.36929798 -0.85561 '0.60919201 1.2227M.N
 
kGE75 0.08196702 0.71727 -0.068717uO. -0.80638 .0.15068402 1.53178
 
,AGL75 ..- ;...0.-025 O.0000.2622.. 2oo08.7....
0,0020608.... ; -•_.. 4.,0 300-L_0 . 07081 
4RCHILD 1.36450961 1'94007 1,511266766 . 2.991134 -0.17815802 -0.294126 
-KwUBM 3.15678737 0:97562 -0.50085810 -0.20758 3.657615417 1.31318. 
~3 . ...., 759152-._._;.l.,09002 _ ..8369976.... 0.62617 .... 6 .107.58628 1..080869 

" 
'vKDFY i.21791039. 0.19978.' 9.0291.'352: 1.93852 -7,78153313.: -1.114720 
3INIW- o"YM -0.25711 . -8.45908667; -2.13218 1 6@19403721., 1,35248 
:EXP67 . 2.40102i.. __.1516t65 ..... 3.07810.......0009 4426... 0..1.': .
 

,'MSM,A7q ,0966b305 0,31211 0.555511301 2.40544 -0.45887999 
.lI7_it.0
 
;oVLMI 1.03167798 3.60592 -0.16709012 -0.78090 •- 1.;20176810 4.8654t 

_EHF- 0,87195956 .. 1.6582... .39b868 -0.8338b .....1.19892823......... 2.6987.L 
JNIUNI; 1.47820364 .4.25100 ..0994456080 3.64267 0,533643041 1.78.778I03"4.. CI1111 11I51I ....U_t F - U M -.0F -:5 UA I? E S . DF .S U - EF MA E,_ U L r F._ g k R S -.. .S .- _ .i 

F
jSOURCE . . . .... _SUDF_ .UF-.5(UARES- -I~ES..--

875,81101432 606.481090 32 
!REGESS')N 32 1895.399345 

.ERRUH .. 010- .. ...5088.62b770. 
,CORRECTEI) TU! 9q2 942. r 5 ,67548,23902 .379.896076 92 061 >7781 

PRUB .>.F..... F..RATIO-----.--....- PRO . .... _..
"F RAI IO . ...... PR B >.F------ F..RATIU .... 

9535 0,0001 " 5. 7 0.0001 5.911 0,0001 
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LD15,-k r ~u.1 DEP VARIABLL=RLEXP73 UEP VAR1A8LE=RF[EXP73 DEP VARlA8Lh=RPrEp i73 

:SUUHCF . . 8 VALUE ..f FOR HO: 1 .. VALUE ..i.FOR. HO:=0 -- FOR.ho:I0...-...-. VALUL....7 


IINTLkCEPT 0.78423340 0.40333 -i1094.447 -0.76696 1.89369787 1011i 
EDUC ....O 1985876____ 2.b6975_.--- --O 02085097 - -37678..-. o,.7T736b7_. -. 29741 
:ADVDEGRE -0.84597275 ::-1,82664 . -1,28515660 . -3.,72985 0,43918385 1.08 
:JOSIRAIN 0,84693119 2.02086 -0;13187934 -0.42296 0.97881053 '29684 
'HEALTl _.-ut.7052609_4-,6590.'.-.. 0.06470279.. _.... 22346... n--6-----63522887.. -1.,87! 
GFARM 0.35426142 0,81068 o,58740678 1,80b77 -0,23314536 -0,612 
FURLIG -o,35591476 -0.67405 -0,47893704 -1.21917 0,12302228 0.261 
ILACK 
:GSOUrIt 

- 06104768 
0,08046031 

-09966-.. 
0,25455 

0.1561S997_ 
012092282 

-_._..34265_-
0.51420 

0.,095112297..... 
0,00b25l , 

0,17.6
-O.147

",SOUlIt73
"O N 7 

0,26027613-0eo00005533-... 0.93285
1652b5S ------- 0,27422680

0-.O00 0 0 9 2. .-
1,32106

_-.2.1.5229. 
-0.01395067 
-...00. 0 .O 

-0.057
0.Q,._- 4L8 

'JIUFINLVI3 0.00000029 0,67401 0.00000027 0,83584 0.00000002 0.059 
CU3- 2408 . -4.58104 -0.54280690 -2.98521 -057681718 -2,712 

KI87S -0.14712426 . -1,75938 -0.09095584 -1,46199 .- OOS616841 -0771 
-0FINC68 0,uo0001081 00000U620 -0900001701 10l1o0,0,6161 0.47488
' 
;8:MSjA73 0,0224.S178- .0 q 0_. ,9.3: -A.,-U.S7A_._0q3.0. 5
 
'MSMSA73 -0,08579860. 10.B34481 0,49072842 2,65081 -0,57652702 -2,6621
 
'SSMSA73 -0,21881603 -0,74811 -0.00089033 -0,O0409 -0,.1792570 0,8562 
NS hiA7S -0.13913395 .. "0,39973 .... -0.09141398...... -0.35237 ...... 4,.796997 .. . 
FUSV 0.3bobu941 0,70839 -OS1382823 -0,83919 . 0.6699u765 1.5316 
'AGE/5 0.,0583b0r" 0,57184 . --00392602b, -0.51707 0s09762087 1.0992"A:GU75 -0,00169623. -1,63 99 3 __-!m0,.000092b7 _!P.0, 120'112E ObJ L_7B"iWRCMILD 1,132018b8 179170 1,18399780 2,51884: -0.05197912. -00945
 
1 2,57626738: 110563
:PWKUIRS 2084909865 1,01648 0.27283127 0,13083 


?:P IN I"P1 -3,25b5Lj14l. .. ..0.9507 3- , .. ."138334 70.- __._0*.S5 ', ? 12_._ ..-- qk)6.9 

';PWIKLFYM 1,33898443 V,24632. . 7,40164454. 1.83019 -6.06266011 -1.2817 
'~IPIiYt -2,73931087 -0.59316 "b.9-6937164L76: -2.01915 4,19815389 1,047 
.PEXPb7 Oa19u4*871..........2.3b16....... 0.1177139.._........ 2.52965 --- 0o0386775 ... o,551a 
"NMSM4SA IS o,04497753 0,1 b7 9 V , 1t9 62t) 6 2 6 2485114 -0015127875 -1932k 
GUVLVL MP 0,7b765993. 3,073b4 -uel791519 -1.17216 0.98557512 4,5350, 
SELK_.~.E' ~0b9203142...........1514b...... -0,19797b08 ..... 58250 ......-0,09000750... .. 2,2389' 
UNIUNLI lt,5421140 4;13923 O.8113b463 3.59896: 0,44291677: 1,6798 

SOURCE..G......UN" .. - --- 1' -.. 81M. OF. SUARES*----."SU F'.3QUARE8 "== . .... * 

REGHES3SIUN 32 1394,8089511 :2 464*794820 32 644*729771 
ERfUW . 910. .......257.373443. .. ...........2356,486319 . .......323.421 5 
CUUIMLCILU TUT 942 5652et82397 9" 2821.283139 r 942: 3868.156946 

F RATIO.......... PROB.>.-R.. F-RAT7O -"- -PRU8 >..F &A.IAT-W0
 

9.317 0,0001 109 0,0001 5.688 090001
 

o a RSQUA•r. 0...... -" * . . .. . 



Instrumental Variable Regressions
TABLE 	NO. 8 


Dep. Var. :	Number of Hours worked par week In 1973
 

and the number of weeks worked lo 1973.
 

.SOURCE----.. 

INTERCEPT
.EDUC 

ADVDEGRE 

'JOBTRAIN 


.HEALrLt 

!:FAI4_CARE 

':AGE75 


_AG 
7_. 


,GSOUTH, 

-1JL.a 

OF INC73 

,OOFINC73 

trfdc3 ____ 
_..AOVED73 

:C.U371 


C_. 3•C-3-1473 


.8S4SA73 

_1S!:13A13._____ 
.SSMSA73 
.NBSMSA73 


_A3._
.Nk SM 

"RCHILD 

G_FAP.%i 
.EO._SER_ 
PWKDBM 

PINTWBM 


.P~YDFY_!. 


PINTvFYM 

PEXP67 

-XRP7_ 

GOV_EMP 

,SELFEMP 

I~M-c.l. 


DEP VARIAbLI=HOURS73 	 DEP VARIAbLE=aEEK873
 

FORHO.:
VALUE. _T RHO:3=f.. ., _ VALUE _'...T. 80..... 

-6.354760b3 -1;08574 ; -16.341257144._4.2.9.579.41 1-t_71j; 5_ ... . - . -1,.1t0-95 

-6,00670098 -!.93369 -. 
2.17310227 1.36253 5.62454747 

.. .8 -0932-93.- _ 4.5..97.916- 2 ., 5 


&qA GE.7..5- •-3.04156199
._...BLACK 	 -0.1.7821 

1.61655426 0.77007 

0.712929b7 1.62012 

.....	 ,, ,.. ...
AqUO29 2 325;* 

4.q_7_21559 ::i . I?; :n
.04201149 -0.27066 
- 5-1 

-0.00076320 
0.00000696 

x2290~122-. 
3.19223860 

.89805 
-. 14.2 6J.d 049_
-1.50124903 

3.40105846 
0...-60.4-195 

. 
-0.51485452 
0.95794842 

: 

L......B..457.L.5-
6.23923510 
1.78b21551 

_-n....-4._b96649.. 
12.21207567 

-20.923112869 
_.2..5.82.11.0646-

. 

-26.998341117 
0.34562424 

122S05. 
-2.28472 

1.28310 

O.78012 
1.27242 


-2.75611 
ZA1SL


-2.46115 
1.23190 

0._J___
q94 
0.21804 


-0.09225 


" .i3972 

1.01145 
0.64776 


-0.U65.079 

, 0.10506
. 

-0.149795 ,

-0:__
.,2810t.0 


-0.27196 

0441679. 


0..3.3028o 
6.5b26(3459 .' 2.38814 

1.06309
,.20090398 1 
23..-45,830-


I 	 2.281,21276 

1.59305364


5. 

: ; 11.1 .3,65856 


xq
0-0.90531987 
3- 1A32SL5B.. 

' -0.00070449 
.	 0.00000558 

s.!j78t~0~ 
.2.1268282 
. 4.6018458 

12.92189A25&. 
-6.23675374 

3o57802130 

011990 

. 0.63504819 
" -0.3340478.' 

-- 0_.J192.9L.7' 
8.28728424 

2.67040982 

i - 2663_-__ 

..2o77992235 

-15.32228776 


..., 	 - .S6 7-E9 4

-12.13995463 

0.27166b78 


-0.45292
 ... 	 - 7-- 29603 . 

1 	6897b266-- -1.68697
0.63382 
.5t2672.
 
0.65502
 

.0.87295

_7 5
 
;0,55136
 
: 73oZ '/_
.02 	2 J.O 

.11.. 
-2.980u4
 
.1.92560
 
.. 9211 

.,:2.282142
 
-;2.51623 

63 3.5 
-2.13868 
1.'0'BI
 

-0.21284 
0.31853
 

" 	0.- 17-12 
0.91683 
0.52167 

- 1-.23495,
! 0.,55570
 

0.81870.

::0 '; 6.7. 	 " 

-0.72820
 
0.68189
 

• 0.-4 	 17 a__ 
6.98876989 	 .270001
 

A4.8123150 


,3212,___g_.L_693 


1.,11734
 
:1,33.2IbAL- 3Z47 z
 

7.844 0.0001 6.856  0o0001 

i 30 ARE 0.2270 ". RSQUARE 0.20t( 

SOURCE--. DE.....SUI,4.OE..SUUARE.S-- -F SUI.tF... fUARES

*REGRESSIOr[ 34 73431.973732 
..9o8~2 --

34 93047.8928o3 
1 A, 7 - a2-~i 

'CORRiECTED TUI1 942 32344.250i" 942 '1&55469,0B415 



TALE NO.9 	 INSTRUMENTAL VARIABLE REGRESSIONS
 

Dep. Var.: 	Number of Hours Worked per Weed in 1974 end
 

Number of Wee,.,s worked in 1974.
 

VARIAdLE -DEP
SDEP rOURS74 1 	 VARIAdLE=WEEKS74 

I.RrF 	 " Y.i hF 1 FIR...HO..BELFA . S-VAUIE----T-..EOR.O,:.:0. 

INTERCEPT -16.44617388 -1.18890 -25.66279977 -1.54446 
.DUn .- O a".o_. t. ,07A. 5683 69.-..... I,.O.b..O0___ 

ADVDEGRE -8*00676734 -2.26444 -8.56738104 "2.01717 
JOOTRAIN 0.46994308 0.12848 5.23378976 1,19121 
.LEA .- - .2..62 01 -I. .7_5 . -_9._5 Lb.OBS 7. 1..._ 42.0_ . 
FAM.CARE -0.73136950 .0.29952 2.40095027 0.81858 
AGE75 0,75638577 0.87065 1•68844304 1.6180t 
SAG75. -0.0170161J 1.91 54.. _ 	 .2 .Ab5 84 7 0., 22.7.278 
BLACK -6'02257076 -0.94918 -4.25752653 -0.55862 
G'SOUTH 1'.53110651 0.55341 1.22423667 0.36830 
O5QU.h7- 1 3._AQJ.. 	 4653.L .3.-. 6 2116 0-. G-333.0 4
 
OFINC74 -0.00054021 -2.50292 -0,00054382 -2,09764
 
ODFIfNC74 0,00000513 2.12987 0.00000460 1.59132
 

RA7! P.047 119S I 9.2.192..1 1.5222093_ _0, 73.839._ 
*HMOVED74 ".,30'12740650 2.15601 2.38620276 136951 
CU372 "-',13908081 -1.96745 -6.57298518 -2.60108 

-",-n.. li1g96 -3b.51..__... = ,.56080_9b0q..22201_ 
74 -1.26816362 -0.55830 -5.01109187 -1.83659 

i3SMSA741 5.77382370 2.30250 4.19028887 1.45156 
4StISA7'1 0 A._3b..3 _0 ._q_4_._.. . 2236.023._ _ 0, o0..Q94.U.... . 

SS4SA74J 1.63735284 0.63452 0.59480852 0.19190 
?-BS13,4A74 . 2.85638337 0,91445 1.17166623 0.31228 
N !15 A-7-4. 1.73347240 0j66.99 - J&53.8Z021 .,_5.L.91D-_ 
dRCHILD 11.79327927 1.36105 10.09997633 0.97040 
G_FARM l.83664587 0.53367 1.25379225 0,30329 
f USER- . -12S.LqS7I -0,_29415S L39.2513L__- ...- -_o 22523-
PWKD ".. 19.094350306 0.90278 24.84951839. 0.9364bt 
PItaTwm' -27-83326605 . -1.09825 -37.44492171 -1.2 004 
PII._y 2 085.53--. 	 ..10.-7323537 7._594,1894O__. 

PINTtjFYtl -23.21681455 -0.62052 -0.77311833 -0.01720
 
PEXPb7 -0.07772119 -0.15817 0.08787118 0.14888
 

...	 ..
RFZZ~ 1. xZ 998,5_... 1..1.91.98 - D-.___59351L238 -... . ,44.L97 __ 

GOV._..mP 7.31245164 2.48446 8.91636216 2.52202 
SELF.EMP ;" -_ 0.97038155 0.23777 5,.23180696 1.06723 
UNiON_ CT ---- 9-.O22..37._..... -2.62028 --- _12.10280.76L 2.7.529.4....

--..
'OURE-- . '-SU.\- OF---.SUARES-	 .--OF -- Stlm--O :SaUARES

rEGRESSION 34 77775.1339o7 I3 95571,1.56163
 
RR0 .
 u_..B._9 3526.2-7&546.b. .908. .351369.003122._
 
M:ORBED TOT 942 321301.412513 9146677.584305
 

.F.-RAT.LO....... ... PRUB > .F- .F RATI) ....... PRUd >F ..-..
 

8.529 0.0001 7.259 	 0.0001 

RSQUARE = 0.2421 	 RSUUARE u.2137
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INSTRUMENTAL VARIABLES REGRESSIONSTABLE NO.1O 
Dep. Variables: Number of Hours Worked per Week in 1975 end
 

Number of Weeks Worked in 1975.
 

r -

DEP VARIA8LE=hEEKS75
DEP VARAdL =1OU i375 


[INTERCEPT 
 -9.?5018182 -0.64372 - 12.20405592. --
LEDUC ... _..988 ,0. _ ..- o__.o0. 335 9955 - -O 0...59 

-1.0 7

.ADVOEGE . -0.910974.13 . -0.25830 -0114 5. 998228 o 

JOBTRAIN 2 2.92827933 0.86205 2.41948682 . O.Sv 
IIHEAL TIlL. .. • - 36 5 - 29.9- - ...- 69.6 3 . -7 -3 .7 202 .- L-- ., 1 ,
.FAMCARE . -1.90301228 -0&70959 i -2.45071324 -0.850

rAGE75 0.34751001 0.40032 . 0.59149606 . 5L7 

BLACK. . -10.157050071. -1.74682 --6.45722337. - . . -0921 ,, •i -O....Oi5Z 33i"G.SUH3.573069786, 1.354 8 ", 72 0,9t .2.68662008 0.851
 
U0.00029978 -1.33295 
 -0 000215 ...-jOOFINCTS 0.00000361 1.70721 . I 0.00000160 0.631, 

HMOVE075 ."" ; • 3.16324 : 2 ,,51"
. 4.19743340 . .3.98766323 - " 

iCU373. ". -6.69963724 -3.47170 -9.6527305
[
C. U375 . . . ! . 

. 

. L . O_L 3. 3 -. . ._3 L1-_l .E.06 "3 15 1.8 .- _ 8 383. 0 
C-3-1475 1.57426876 0.56839 -2.18151263 -0.,58

BMSMSA75 3,97379487 1.67812 4,.16660761 1.471
 
* SMSA7S : 0..2.37390.L - -.0.14499 __.JL5hL355 17
 
i3A75 . -0.13647463 -0.05459 1.42668191 0.4 7
 
INBSMSA75 . -1.75577677 -0.62059 -093054843

SMSA.7L5l. l.. .. -0...6485--.. .L ,22.O q b6 4 12)j.vHCHILD 16.39352111 2.33504 15o968610'90 191 
_FARM 0.16803611 0.04878 2.706171u9 0.656., 
.. -2-__72-5538 -.. 0.65839- I.7 fiA,36O-SEfLV 


.. .37.S6581786P~KDB 1.597980 43.81036250 isoq
[,PJNTWaM-4.6181t1559

RhP KNTFYI ' -43.16212871 -1.69781 I --5 1.07619398 -. _ "7 ,b, 

-. 0 .49.0 3L9IS- - 0.2450 1 -. 2 . 7 314-61.PItJTwiFYrt -23.59258578 -0.60567 I -13.66117335' -0.9324f~l.!]452
0.27785978 0.57194 -0.34815877 -0.59920
 

EXP 75 . .. . . .21.... o 0 i . . -T5 b 2 £ _ _._ - Q 
.f.GOV-EmP- 5.04074092 1.72078 0.279-662 - 395oa1- 9.07301071 2.29080 . 18.836(86 0 ,. 97(08

ON T1974-9 187.b85167539760L 

- JJ -SUM O LIARES'-'30RCE -

- -OSUM-F--S0Ur30..~ I (JJ SM.OE tREIS--
-REGRESS1ou. 311 61637.901023 I 3 j3582( 

- ... 0 6...- . 3 U , 
fCORHECTED:R b~ TOT .942P 942..... __9.0C..~..316967.314952 . 452937.425239
p2..o3B?.....
 

! ..F RAT I _ .P O -> . .. ...F _R A T_ -- ' HIOB-- t-.
 

9.2"5 0.0001 9.228 1.o00 
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Hackman(77) showed how it can be estimated through a multivariate probit 

analysis. The use of a multivaiiate probit analysis is required in view of 

the evidence that the probability of participation of an individual in 

different years is positively cbrrelated ( see Heckman 77). Unfortunately 

this is a very expensive procedure, ard since we only need a consistent estimate 

of wit ande opted for sacrificing efficiency for estimating by simple
 

univariate probit analysis the probability of participatior in each individual
 

year separately. This process is not the most efficie t but it yields
 

consistent results.
 

Tables 14 to 16 present the estimate5 of the normalized (T-) 

coefficienta of the labor force participntion equation for the years 73 to 75 

respectively under the hypothesis of exogenously determined experience variables. 

Tables 17 to 19 present the natre results asztuming the experience variables to 

be endogenous and using their predicted value in Ohe Prcbit Equations.They can 

be used to generate the probability that a woman works in period t (Pit) 

The results from the Probit --quations conform well with the standard labor 

force participation theory. As expected the prenence of children in the household 

lowers the pnrticipat on probability of the wife, the eff(ct is in general more 

significant the younger the children. When predicted experience varinbles Are uned 

in the probit equation the children effectn be, nne larger r.nd rore nignificant. 

Vic variAble 1IRCHI.D is a du-iy which equals unity wihen the wife hall never had 

a ch'ld ond rero othervijne, it has e concistent ponitive nnd nignificant effect. 

111e xontenco of hoalth probla! associated with the amount of work the wife can 

perform lowers the prcbability of her participation, although its ignificancy 
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drops when predited experience variables are used. The more educated and the
 

probability o( her participation. The wealth
 poorer a womsn is the higher tih 


Greater experience raised the probability of
 effect id negative as expected. 


smaller and less significant when
participation , but the coefficients arc 


in both sets of estimates the
 
predicted experience variabl°is Pre used. Further, 


experience effect seems to be subjected to a dupreciation process, i.e. the
 

earlier in life th consu-ar participates I., th. labor force, the smaller i the 

black and live in big cities have higheremperienca affect. WivC3 Who are 

participation probabilities, iowever the estimated coeffients for this variables 

better are not significant. Finally wivan in f=ailies 	iuhosm heads have roved to 

Older woc..en have a loer probabilityjobs have higher 	probability or participaLion. 

in the labor -arket, thu' effect !a only significant whenof participation 

predicted .xi qriec.ca3 are ued. 

Fol ,wing h.ie r:.cthodolo'y do:ribed In lhec1=.an(17), the proo.Lt coeffLen:s 

s treay be used toesati.rutee of thl 	 nor=allized labor ,upply structural coaffier 

consistently catf,:Ata 1 it * 

It rcrmain! only t ,cnerate prodIc *d va.,iez for the du.ntes of labor 

force participation before :arria;. ind in the first years of irarrlige. Thene 

thfeic eventsa havewere generated by tising tOhe predIcted pro'alht!that 

tlIe , l::.plo probi.t 	 vquattowlo which w.rt ppled to each ofoccured dtrived irr) 

the participation ,vent-) Individtlally. 'U.lel 20 to "I 'J.;C th rlIatlta of the 

folhrwtinK vvnt.1: l.flor force p;irticipat.ionnimple probit equatloni for thei 

before earrings, full-t ize Inlaor iorce potittcipat ion beforo ::irringi , labor force 

pirtLicipatiorlparticipIt Iun during the first yenr-, of ::- .rrlAi.o Itill-t Irno ldbor force 

d'Pring the f[hit.yearo of r'ilrria , ilir, r- ::-lrd cod, c ol t::: "!'h life-

CycLle labor cupply ,odli. Altlouitgh wlen I- .ur-n fe:nll-'n ji.:'t .', pate leni early 

In life, tho pre aenco of young chll n currontly Il the 11hne old han -I positive 

effect on early pArticIpatior, note that WO Are rontroling for tha nmu-ber of 
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children and the wife age. This indicates that some wives postpone having 
children
 

early in life in order to be able to participate in the labor market more
 

serious questions with respect of the assumed
intensively. It also arise 


.xogeneity of the rLt-lity variablLs, the empirical results seem to indicate 

that they and the life-cycle participation decisions are simultaneously determined 

BY the ccnsur.r life-cycle maximization procesu. Wives who are more educated, 

.ids are war veterans, and who live in largo
have on-the-job training, whose husb 

thn vivef, who do not antisfy
cities started working earlier and more intensively 

the cn= way , the older cohorts started working earlier than
these condition:. In 

les during the uhole life-cycle.
the more recent ones, and blacks participate 

instrumentsSummary statistica for the dependent variables Lnd exogenous 

cre presented in Tables 21 to 23. It should be noted that ma:ket wages were 

deflated by the Consumer Price Index. 
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PROBIT EQUATION: Labor Force Participation 
in the First
 

TABLE NO. 17 Yeirs of Marriage.
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PROBIT EQUATION: Full-Time Lebor Force Participation
 TABLE NO.18 

During theFirst Y ars of Marriage.
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PROBIT EQUATION: Labor Force Participation Before MprreAe .
 '$ABLE N0.9 


.R. iT A ALYSIS STARTING FROM LOGIT ESTIMATES 
. = -a45q,75
0 LOG OF LIKELIHUOD FUNCTION0 _... ....-49.60O..ITERATIONI_ O.N... I OG . .L I KEL I HUO ()...FU.NC TIOI E.R__A T_. _ 

-4149.502 LOG OF LIKELIHOOD FUNClION
ITERATION 


..... JI4 .U.M_. Lj(I EL1#iOaD...E.S.T I MkTE S... 

T-SCOREZ
COEFFICIENTS STANDARD ERRORS 


A_35.i .55276 ,25447 2,1722 

iI 15-75 " Q51 .. 23556 

.3.7334EDUC;9 .72761E-01 "19489E-01 


.14510 3.4183
N9599 ..
 

- __ 3690-..7LJg4..'HELTH 

MI .3725
-.56539 .141194
!HLCOMP 


AE...... .16957 945167E-01 3.7544 

OAGE75 170 _...bu53aE03_ -3.520_.J_.E-.02_ 

.11056 -2.5847
BLACK .0-.28577 

.WN -. 51554 .10145 .-3.0248 

A6189 _.-6.3FOREIG 

1.2301
FO'BLEU ,13052 .10610 


_yT.ERA68 .30037 .10171 2.9530
 

BSMSA68 .____,__Q Q_. 

.22594 *-1.12b3
WR_CHILDI -,25447 


K_60 -.35906E-O1 38231E-01 --.93918 

CONSI, -4.1636 1.0452 -3.9837 

LIKELIHOOD hATIO JEST 141.907 Vih 16 D.F. 

.6684PSEUDO R-SUUAHE - .1397 MAX. 

.PSEUDO..R. . S{UAPE_. .OR DDEL ...-... .209.02. . 

LOG POSTERIOH POOBABILIlf = CONSTANI t -479.06
 



PROBIT EQUATION: Full-time Labor Force Participation
TABLE NO.20 


Before Marriage.
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(c) type I modol.
 

In this section we consider the estimation of earnings funcstions in which
 

the errve term is uncorrelated across time and across individuals. We also assume
 

across time. Our purpose here is to estimate the
a constant variance-covariance 

linear statistical modal
 

" ~'it + wit(31 

in which the random error wit has mann zero and variance-co variance A. given 

by
 

,The best unbiased estimator for o(is the ordinary leas-seuares estimator
 

8tven by 

OLS 'should bc -",n on a dataset generated by pulling together the observations
i.e. 


should be noted that even if the.true on wurklng womcn of ll the three years. It 

of the eror term wit does not conform to our hypothesisvaria~vc-covarince muatrix 
A 

the ordinary least-squar2.3 eatimitor o is still unbiased for 0( . However in 

this case the estimator for the covariance matrix of c , computed by the ordinary 

leas.squaron method, .snot unbiased for var(D() ( sen Fuller and Battese 73).This.
 

point is important since, among other things, the di!;turbance wit will certair.ly
 

be serially correlated whenever the diturbance of Lhe labor supply equation is
 

serially correlated. Further, as argued by 1leckman(75), the disturbance 
wit may
 

be heterocedantic due to the censoring problem referd above.
 

Tablou 24 to 30 give the results of Lhe ordinary leas-snuares regression;
 

analysis fur the different partitioninE of the labor force experience history of
 

married women. Combined samples of blacks and whites were used in those regressions.
 

Column 1 presents the eatimates of the structural coefficients of the traditional
 

pant labor force experience to be exogenously
eArnings function which asnumes 

http:certair.ly
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detexxined, !n column 2 we heve the same equation as in colut.1 1, only now 

corrected for the censoring problem generated by the used of samples of working
 

individuals. In column 3 we present the two-stages leas-snuares estimates of
 

the wages function, omitting however the selectivity index. Finally, in column
 

4, the estimated ccfficients ore corrected for censoring and for simultaneity
 

of the cxpcrience variables.
 

In analysing these results we observe that the personal characteristics
 

variables perform in accordance with the theoretical expectations. Human capital
 

investL.nts in on-the-job training and in advancED degrees receive a positive
 

reward in the labor market. The wages of married women whose family background
 

is relatively "detrimental" to their labor market marginal productivity is
 

lower than the wages of women whose family background generates positive
 

externalities in their marginal productivity in the labor market. The following
 

were the instruments which proxied for family backgound and their respective 

estimated effects on the wome wages: women who grew up on a farm have their 

wages lower; women whose fathers were grey-collar workers have higher wages than
 

women whose fathers were bleu-collar workers, and the latter receive higher 

wages than women whose fathers worked in the service sector. Women who have a 

health problem which affects the duration or the amount of work they can 

do have lower market earnings. Women whose jobs were coved by a union contract 

in 1976 had higher wages in the 73-76period. To have a government job in 76 

also carried a bonus in the 73-75 wages, the amount of this bonus was however 

smaller than the extra benefits of being covered by a union contract. Wages in 

big metropolitan areas are higher than in the rest of the country for workers 

of sigiiLnr observed qualifications, this could be the result of velf-oelection 

through migration ( the average ability of city workers being higher than the 

average ability of the whole workers population) or it could be simply compensation
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for the higher cost of living in the big cities. Self-empLoyed married women 

earn significantly less than the ones who work for someone else; this 
result
 

could be due to'under-reporting of labor income in this type of employment,
 

and/or it could be the result of self-.employnt being the alternative of
 

self-employed workersunemployment for the younger cohort npecially, and/or if 

their mode of employment, thou they may bederive nonpecuniary benefits from 

willing to forego income to remain in such a situation. Self-employment was
 

found to be particularly important among part-time workers, fact which agrees 

with the two last observations. Finally the estimated rate of return to 

education is positivo and significant, its value is in the range of values 

observed by Mincer & Pollachek as well as other empirical studies in the 

economic liteoaTuaE(around 0.07).
 

As one would expect, the results in column 1, which assume exogeneity
 

of thu experience variables, conformed extremely well with Mincer & Pollachek
 

results. Years of past labor force participatior hav a positivo and significant
 

effect on earnings ( 0.012). When past experience is partitioned into recent
 

both relative to 1967,the estimated coeffient oF recent
and prior experience , 


experience ( 0.066 ) exceeds the coeffLent of experience prior to 67 ( 0.006)
 

by (0.06), which could be interpreted as evidence for a positive rate of
 

depreciation on human capital. The estimated coefflent of full-time experience 

( 0.0139) exceeds the estimated coeffient of part-time experience ( 0.008 ), 

and indicates that part-time workers have less incentives to invest in on-the

job training than full-time workers. Vnen part-time and full-time labor force 

a period of recent experience and a period ofexperiences are decomposed into 

experience prior to 67, the depreciation rate associated with the part-time 

experience ( 0.034 ) in of approximatly of the came magnitude as the part-time 

labor force experience itself ( 0.032 ), which emphasizes the lot investment 
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content of part-time jobs. Finally one cannot reject the hypothesis of *quality 

betveen the depreciation rates of part-time fitjfull-time work experien,.e; 

however, the magnitude of the estimated depreciation rate ( 0.048 ) ig still 

close to the estimated part-time labor experience coeffient ( 0.051 ) which 

leaves our conclusion with respect to the investment content of part-time jobs 

unaltered. 

Column 2 results are corrected for selectivity bias while retaining the 

exogonouz e' cparience hypothesis. The selectivity index is highly significant in 

all specifications of the experience variable and presents strong evidence of 

censoring problems. The regressions Loeffients of column 1 which omited the 

selectiviLy index were conuequently biased, and so were thoGe presented by 

Mincer &. Pollachek who used te snize procedure. Evidence of the!;e biases can 

be found in the reduced magnitude and significance of all the experience variables 

in coluin 2 vhen compared with the results of coluwmn 1. The selectivity biases 

are specially strong for recent e):perience variables which are highly correlated 

vith the participation decision; for instance, the estimated coefficient of 

recent e".perience was reduced from ( 0.066) to ( 0.044 ), while the predicted 

coefficient of experience prior to 67 reiralined the same ( 0.0066 ) and (0.0067). 

On the other hand the coefficients of part-time experience we re reduced and 

became insignificant, indicating that all the experionce effect which were being 

captured in the traditionIal regrct;,ions were Just cen~ioring bi..i gutiw,rated by 

the positive correlation between part part-time experience and the Iparticpatio.
 

decilion. 111owever, most of the qualitative results of column 1 were kept, there 

in still scr a evidence of a depreciation rate on the experience effect and 

define evidence on cmaller on-iv-job investments under the Part-time regima 

than under the full-time regime. 

The results bared on the two-stages least-squares metc' )fcorrecting for 
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and the wages error 	term werevariables.taultaneity between the experience 

the following conclusions were drawn: since the 
presented in column 3. There 


and insignificant,
predicted coefficienta of part-time experience ira simall 

little iA on-the-job training ( the bame 
part-time workers actually invest very 

capital invostxnmnt in the 
can be said in respect to employer's npecific hu.,an 

no evidence supporting the distnctlon behalf of the employees); second, there is 

the effect3 of recent and prior erpe::ience in the earnings function, the
between 

on wages have been 
estimates of the depreciation rate on the etperienco ettect 

these regrension results weresmall and Insignificant. One Interesting fend on 

whean total
the invariability of the experience va,'ale estimated coafficlnt 

years of past participation ware uied ( J.0129 in column 1 and 0.0128 in column 

3). Also the ctimated coefficient of predicted experience ( 0.0129 ) 
were very 

0.C'17 ).
close to the entir.Ated coefficient of fill-tim pa,,t experience ( 

tha total experience variable is di:;agreiated Into recent and prior,Finally uhen 


of tn upward bli In the

the two-atages procedure prosentn .itrong evidence 

tho labor !nupply atialtancity
estimated coefficient of .!)norved expe lence due to 


of ob:erved recent experience wan (0.0129)

with w4age. ia ent 	m.!ted coefficient 

mnme

while thu predicted 	 experience cefflcient vaii ( 0.0129 ), uhich in the 

the predlctid total pant expeirlince variable . On the other
value estimatod fur 


wan ( 0.013) and ( 0.011) whn obnerved

hand full-time experience coefficient 


wer, uned retpect:ively.
and predicted experience variablcrk 

Column 4 dlinplnya the eartiztted ,arnilna ftinctIon cocificento corrected f 

Ilicr the. elcctivity In1dx Cut 11:ntVdIc ff I lent Iasimultaneity in,k c,:ioring. 

tint rielectivity
positive and invariably InnIlgnificant. ie n gative and nignil 


using obierved expereInrn varlablen wan

index found in the regrenalon analynitn 

consequently a result of the ulttailtaelity biAn . :,;ica the rtilectivity in ex in 

t.fa-cycla labor force participation, th. corre.lation

inversely r,1ated to the 

cfficlontits catimted coefficient value. "ifr
caused a dawivard bians in 	 run 


#'1
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is actually positive. One last point should be kept in mind when analysing the
 

performance of the selectivity index which uses predicted labor force experience
 

used to generated
variables as instruments, the fit of the probit equations 


the selectivity index predicted value were much poorer than when observed exl.,.rience
 

is used as instruments. The extent of the loss of predicted power can be noted
 

probability of participation
when one observes that the logarithm of the posteac 

in 73, 74 and 75 falls from -410.47 , -423.13 and -416.05 to -619.45, -606.77 

and - 678.19 respectively when one used observed and predicted labor force 

I haveexperience variables in the simple probit equations ( tables 11-16). 


adoped a conservative attitude and kept the selectivity i.dex within the
 

earnings functions estimated by two-stages least-squares specially because this is
 

the corrLct theoretical specification of the statistical model under analysis.
 

The estimated rates of return to investment in education varied betveen
 

0.072 and 0.076 when exogenous experience variables were used, the particular
 

value depending on the chosen specification of the experlence variables. 
When
 

the selectivity index was included in the previous model, the estimated eduation 

. These results imply ancoefficient fell in the interval of 0.068 to 0.070 


upward biav in the earnings functions education coefficients estimated us.ng
 

obea-ved experience and oiniting the selectivity index. The estimated retuin-' 

for education corrected for censoring and simultaneity between experience and 

they are even smaller than the on(,;wages varied between 0.060 and 0.060 , and 


obtained in the previous model. The methodology used by Mincer and ollaclel.
 

overestimates #hefore the predicted returns to education by an average of about
 

I point.
 

The current number of hours worked per-peek and the current number of
 

the current wagr rates negatively
weeks worked per year turned out to affect 

and positively roopeLtively. In the exogenotus labor force experience models 

the magnitude of t1I CtLmated coefficients were very unstable, varying irom
 

for houra and weeks
to -0.001,.40.0002 to -0.004 and fron 0.001 
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q

respectively. The estimated effect of hours on wages in observed 

experience 


models which include the selectivity index were uniformely significant 
and with
 

estimated value of approximetely -0.003. However when the two-stages 
least-snue-es 

the estimated coefficients for hours and weeks were found method was used, 

to be insignificant thzoughoit all the different experience variables 
specifications 

and with magnitudes of -0.011 and 0.006 respectively. We can consequently conclude 

that the significance of the hours and weeks estimated coeffients 
on the observed
 

experience models were a consequence of the simultaneity bias, i.e. 
they only
 

reflect a labor supply phenomenon. The extent of the simultaneous 
bias derived
 

from the correlation between current labor supply variables and.the 
error term
 

in the wage equation was of the order of +0.008, which is almost three times
 

the etimtltd value of the hours worked coefficient in the observed 
experience
 

model. However the hypothesis of hours worked having a direct effect 
on current
 

first some of the estimated hours
 wages can not be dismissed for two reasons: 


effect in the two-stages least-squares models were very close to be 
significant
 

explanatory power of the instrumental variables
and second, due to the loa 


non with

equations for hours and weeks wo-ked ( Rsquares of about 0.23 were 

co 


may be relegating to the unemplained error
 as many as 34 instruments ) we 


in demonstrating the direct
 term information which could have been needed 


effect of hours and weeks on current wages. 

All the estimatCd Loefficients of the individual characteristics variables
 

were also found to be upyward biased, with the exception of the dunhies defined
 

on n farm and the

for wives covered by union contracts, for wives who were raised 


presence of health problems. The 1 not two were insignificant, but the coefficient
 

increns,(d In value

of the durmy for the employees covered by a union contract 


when correction was made for the ahmultaneit'" and cennorlng biar,.
 

Finally, the dunnien for !abor force participation during the early part
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of the wives life-cycle labor supply performed quite reasonably in exogenous
 

experience models. If the total number of years of past participation in the
 

labor market is held constant, a person who works early in life is comparatively
 

worse off . His experience is concentrated early in life, while a person
 

who did not participate early in life will have his experience concentrated late
 

In life. Howeverit was also found , if he worked full-time when he worked early
 

in life, then he would actually receive a net gain. For instance, if a w~man
 

worked part-time during the first years of marriage, the logarithm of her wages
 

would be lower by 0.100 . However if she worked full-time she would have a net 

gain of 0.047. Consequently, the Mincer & Pollacheck human-capital investment 

model predictions are still verified -- full-time work early in life provides a 

net gain in rpitc. of the adverse effect of concentrating one's experience
 

early in life. iiever, when instead of the observed participation duimnies we 

used the predicted probability of being in one of these states as instruments 

in the wages equations , the estimated coefficients of the early { irticipation 

Nariables were extremely large and can not be accepted as rensonables. For
 

Instance, persons who work Larly In life have a total los:s 
of more ,han five 

dollars if they worked part-time. Ihe problem is associated with the 

difficulty in finding an exogenous net of instruments correlated with the
 

.rly expericnce participation variables. On the 
 other hand,the explanatory 

power of the uimple probiLt equations ued to generate the predicted probability 

of participation early In life were quite viiiall (tee tablesi 17-20). Finally 

early labor force participation decisions itIprobably at; exogenots ans any of 

thP instruments used in the probit equtiona. It would probaibly have been more 

reasonable to assume these early participation variables to be exogenous in 

the same way in which we asmumvp fertility variables to be exogenouily determined. 

We were able to derive three major conclusions from the above empirical 
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results:
 

a) first, if exogenous experience models are adopted, then it.is
 

necessary to correct for censoring bias, otherwise the estimated coefficients
 

biased in the direction of their correlationof the exogenous variables wiill 

with the labor force participation decision.
 

b) second, there seemi to be evidence indicating a strong simultaneity
 

between wages and the life-cycle labor supply decisions. This correlation
 

would be responsablu for the significance of the selective index coeffie-rr
 

Ac . and the evidence found in support of the depreciation rate of the
 

experience effect.
 

c) third, there is some evidence of a direct effect of current hours 

worked per week and current weeks worked per ye. r on the wage rates. The 

strong effect found by Mincer & Pollacheck and u:.Ich we also verified in the 

were in part due to the presence of simultaneityobserved experieco zodel 

bias in cho estimation procedure.
 

We would lika to finish by noting that there is a tendency to undervalue
 

the two-stages least-squares results duu to the low explanatory power of the
 

, at least with respect to totalinstrumental variable regressfons. However 

past labor force experience variablea, it: t;hould be noted that the same 

va:iables whtch performed go badly in he earnings functions,predicted experience 

performed quite well in the Probit equation.. 'Tere we were able to ait;nifirantlv 

identify u rate of depreciation on the effect of past exparience on the labor 

rLnilarforce participation probability tor individual years. 1h[ being a 

approadl to the on* which we tried In the wagea func?5.ons and which failed, 

ray indicate that the bad prformance of predicted experience variables in 

that the model isthe two-stages least-riquaros method may be just evidence 

not properly specified. 
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Perhaps an unsatisfactory aspect of the estimates presented 
above in
 

the.imposition of a common set of coefficients 
for blacks and whites, when
 

there is strong evidence in the economic literature 
that the oposirC might
 

( ) . In an attempt to answer this criticism, we will 
fitiwhole set 

be truo


op .oations in separete sub-samples of blecks and whites. 
11wever, one should
 

keep in mind, that of the 943 married woman 
living with their husbands which
 

some did not work in certain
 
compose our sample ,only 62 arc blacks, and since 


periods of-the three year it.erval, we are left with a pulled sample of 
10
 

observations.
 

Tables 31 to 37 present the regression. results 
for the white sample
 

, the
 
and tables 38 to 43 similar results for the black 

sample. There 


are very close to the estimated
 estimated coefficients for the whito sample 


This is probably caused by the s=mall
 
coefficients of tha co,-bined sample. 


black sample. Another consequence of tha A oi::of the black 
magnitude of the 


of all individual characterlatic.9 variables
 
sample was the insignificnlce 


vith the exception of Oi sel f-c-:poyont dur~iy . The significantly negative
 

effect on earnings is consistent uith a trodel whore self
self-omployment 


an an alternative to unemployment for lo-sktll blacks,

emplop.Dnt is viciind 


positive correlation between nam direction was theanoth - evidance in tha 


inatrua:ental

part-tima experience and slf-employment noted above in tho 

variablau par*.-tfLtu eyporience equations.
 

the coti.tvd structural coefficinnts baned on samples of
 
Comparing 

blacks 14 whites, whita and blacks we feond: 

a) the rate of return for invent-rwnt In nchooling is larger for blacks 

entimaten of the 
than for wlteo. The table ,rCtIont~d boloW giveS the ranges of 

the different npecificction5
aducation coefficient [(,,- thu different samples and 


of the experience vartables:
 



35 

Sample Traditional reg. Traditional Reg.corrected for Traditional Reg.corrected fo 
censoring cens. and simult. 

Blacks and 0.072 - 0.076 ' 0.068  0.070 0.059 - 0.064 
whites __________ ____ _-

Whitoo C.069 - 0.074 0.066 - 0.068 0.054 - 0.060 

Blacks 0.072 - 0.089 0.069 - 0.073 0.087- 0.118
 

As it can be seen, the estimrates of the rate of return to education by 

blacks is larger than the one in the black sample and the one in the combined 

s=,ple. The returns to education estimated by the cabined n&-::p]e ovezratates 

the returns of achoolinY for the white csxmple. One striking difference between 

the black and white sample results wJas that, vhile niLr.ltnneity izuparted a 

positive bias to educatien co1fficienta estiM3Led in whire vaplcs, the bias 

for coe2fficicnts cnti~rited in ti black tn:mple nan negativ . 

b) tht ea pattern of reaultn holds for the effects of current lbor 

supply variables on current wages. In the re," "enuion resultin corrected for 

censoring and simultaneity, the eati ated hours of work per wee cocfficients 

fall in tha interval ( -0.009 , -0.012) for the comabineI snnple, (-0.0C5,-0.008) 

for the white sample, and ( -0.036,-0.077) for blaclui , while the e.,tim.ated 

coefficients f weeka orked per year fell In the intervaln ( 0.005,0.001) for 

the combinzd sumple of blncks and whiten, ( 0.004,0.005) for thv white sample, 

and (0.026,0.056) for blackn. The earnings functions of blactk mArried women 

seems to be mrch tore Leannitiva to current labor nupply ;.,i,-nblen than the 

earninga functions of white women, a it cnn be seen by Its le{;er AnqI Vnore 

azif.p.cant astimitcd cc: iiclentn. This finding can be emphnnized further 

,when one note that the Inte-Val of slgnifIcant coefficlenta orA the black 
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for weeks and hours respectivela
regressions are (-0.063,-0077)'and (0.052,0.058) 

The i-signific a
nt coefficients aere the ones with the loweut values.
 

the estimated coefficient of the selectivity index 
is approximately


c) 


in til whites saiiple, both
or

the same .ciestimated in the cobined samiple 

varying in the interval (-0.15,-0.28). The black 
coefficients aLa larger in 

(-0.13,-0.44), or (-0.43,-0.44) if one absolute value, and vary in the range 


e f cien tu. The resulta discusaed above
 considers only the significant croa 

when predlctcd expcrience
refer to the obaervrd experien--e, variablCs mudel, 


is used in the regra iion analysis , the estimated coefficient of the selectivity
 

index is always insi ;nificunt..
 

;aid about the black sample experience variables
 d) very little can be 

once we correct for the
tloat of them arc jniniffanntestir.ated coifficictnta. 


. Only futl-tire experience performed

sgi.jltan ity in. the cxperience varlablen 

the e tI,ated rteu of depreciation 
. etntirely, sincereaSonably Well Althci~1u 


linithe actual [: 1--.!f: c p t. -x.perIzce
iec 

the re- rca a cu 1(fici',5 WOre unI orrnely 

for obervd cxpe r wcrc 1 a rger 

coaff.ci,!nt. O the uiift : 
the -izze of tlm atandard deviations 

on the c 1,intd na'.n~l i, hooveklarger than'. 

keep uta from Identifying any clear 
of the enti-nted re.greantoni oe- !clcnta 

bta*.. 

the combined samplo
Overall the .ajor qualitat iva results derived from 

in qtparat(-. iv t:iionsirv on tub-ri.-nplu - c OtUaponed of 
analysts '..' rr ostafned 

e fourd itrong evidetice of mrelctivttyAnd blacks .obarvatlona ca ith.es 

even jtrvciF~tr 'evide1ce
bln,2 on .rdcrpitritence inodciln. Wet a1to lietected rin 

vAr tati le a ndf the w~ig rate. Vic tw 
of s1' tatIybeIenthn rxpnor i cueo 

the whlit nrid thi-f b'ck na:;.plrt wsam In the higher
major dietinctiozir benL.cen 

rf f (ctof curre'nt lbor 
at i.ated re'turn for black f4'oot)Ol I 41 tid t t . o 


he hnd fit of the
 ,a
augply varlalIcn on :h of UWn-. mrr ird (.i. 

to thf bWaC1t:' ln In pr(obably the renult of the
earnInga fut.cltion then appl ed 

o t;1 :p,i a. 
1;"C!o. of degre e of flc,7,!o)&1 41.- to t..%10 . lln 

http:0.43,-0.44
http:0.13,-0.44
http:0.15,-0.28
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I _ _ _ _ _ _ '8 	 1 4 6 8 

J1".289 . - 5I i B -- 20 7 

133q. 3Y6, 4 iOJb 11333 346,07S554 1334 376,032Q26 	 1333 375,72769, 

1353 490,688541 

132,2 1 0t;7 -- 20 	 . 1 

_L90,68854

_O 	

1353
1_353 .090,608544
,353 E_ 


PRO>> F PROB 	> F PBO8 > " PROB > F 

0, 0 	 Oi"00017. 	 ,OCO" ";00
I A 
II- .2;~5UcIUAE 	 FiI'ItP~ 

http:o,057668.04


DEP VAR WAGES;1973 to !1975,
TABLE NO. 32 


WHiITZ SAMPLE
 

.0,5883592'.I -2,594
- " --1021150- -0-5346332- ---. 3229,3.2-- 48502
9, JI , s ------ Ibt3593Q2"' t.8189! 20.S60100,iNIERCEPT i-0 ,24 132 ".917151.5 "0.5958
:DUC I o,0691763@ 101 1220 I o0bb821o4 

uvuE G - u.22 o 2,73530 .0 ,2189945 2,71730 o,196574571 
.
2,2'429b 

- - 1 22 73 
.17149741 -. 2'491
 

5- - - ; 3 -.
1 - 153Th4A 91739 19238 -.r:0945 30 Q 
0,u709S519 !,47710. :0,0720196- 1.4985
;0b30 1:23339 0:04373234 1.19851 


0,203391 6 Qo - 0,2905302, S15861 - 0 --12t)5 5,9773 

-0,o 1 (,l| 0,,009.361 6-,9 22t
&8l7'19b266-

SELFLM? 0.175b9591 -2,3c25-- --0,17316291 -2 -33396 

095782
- ,0453600 0.53494. 0,0491-1691"

_0,Jq08Q230 -2,bl8-4 .0,09297410 -2,66693 

9
,O-'t78681 :.3'"
12 .-- o-O-182974S---W3,26246- 0,0 917093 .0,7555
-- 583- --, -,09 906 296---3-Y0 0,0530770 0,7732O4
O~bLEU f-0 ,1010' 83q 0,84967. Wj
, q99CI2 0,76898 '0,527q9o0FU_RhY ,U 

t -c,31?o2;4 -3,0c.5 -,32031b78 -S,12351 -,350 S76 ,3,19990 -0,35868932' -3.2587 
- 7._3719 - 753 -0,05130163 0,997 c,02360b67 30 - .o010532,16-'.0199t76

1" 755 0 0 364 6 0.30346 :.1o03207198? 014081
A"L T- "b7-.1b417 "b08 .I.213 
1 7 7 3, ' 2 . . 134P. 17 3,6 038 -h7 

l '
 3 0 8
 - - O ; 7 5 -- - ' - ' f- - - - - 16-' - - 0- 1 9 b 5 1 ' -

- ,,76 - , w b - ,j-6hb024~ L.1iEEK S -0 0 ;4 -C.b-.2l1 --- t7t 1. 9 7S1 ) 6009196 2 .0 ; 037551 
,MpD_--


0,2031 b i.u622709D I ,49936 1,09819021: 1.5L46S 
, 0NT_.9ib. 3-, 0.00935"i18 

1,18269 .,7)9441b2, 1,512'
2, -0,12U,49934 -2,.9.2,- [1,57L4q26b1
2oC 2 8
.KDFYM 


1. 7298;7 1--l.248. -,,.206"43378' -1 282'
 
2 5 79 - 0,15 .2 3 2,9261Lu.15 .
.-

-' - V3 442 14,34942 u,01d20.',tX ..Q,8b384 0,02026925. 095,qj
 
EXPb7- , Q 15b52q1 -3A3817 " 0051182''. ,3481RE3$ . 353, u,o43333bo 3. __0L. u.o t 

t 8 "21 1599250"
8 -A - 2L0 115.733672353 31 - 21 1.47;7b 7 . 5,
20 
 .332. 374,16.550
1333 374.954I874
1332 342,916377L-
f333 344t~ob3213 4 L9 ,68854
490,688544 1.353 
35. 490,o8b5;4 1353 49,66544 13l53 

PROB. >-F
RU > Ft 
pk ! I PROB > F 

i
'4',S0
ZO P,000oI oI
-




. A-. 'WA5F.S 1073 t6 1975TKASLE No. 

W-,RIT-E S.AY LE
 

,2,3 13 2 3
 3 . -O- 60p6b199 -2,QL 5
 .-3.$92 6 r,3b'5b5 0,7052-',jO,53qO9582 4Lb1870
K•,08527639
TERCEPT ..AU05b.274
.Obb2229 ;..9,64017 •.051513r. ,58 l2O 

VDEGL , .2045242 e,5 0,1592O399 :'-2,1b1b .O0i8865331 .,!2,15807:: 

c 7 3 5I2 CNS- -0"09 0925 ro-r e0 "3Ta&"6oBT 0 .b70433b 116035b 0,09572321 1,33212 0,06620136 1,35578 -00671953 1.37580" 

Q 0,28515173 4.95892 
IUNCT o.26T17973 6.5 ot7 0,26272b3b 6 .1076q, 0,28352277 4,93260 

3 -,13u1-79l5*1723035m1,ii95211r
,LFE ~ ~ ~ SWi~ LQ1s?~2O~ ~ ~ 2 q~3O5-Q1 
9 ~ 

0 0,66 "063009 075681
 
-2,32227. -0,09262215 '-2,738 0,0575t 0,76662 o,oLB7710
.FARM ..0,0t15757 1.04870 o.0l99b5b9


GR ,b516950 -3Tl'bq 8- - - I66 4-02- T2 9597 ,
, 39 ) .- - 0. -"'t 5 -" 
-l 2- 2 6-- 3T 57131 - Og9 I-I-)- E -_ -7 


_E b 4 -2,87333 -0,315515bD q3,0759 -0,34667224 -3,1 1 8 09 -0 .3537865b ;,-3,17512 

-0,0 4 29L~b7 -0.83630 0,0397b9247 0,5092b 0,0805-8 Q, 61147 
ALTH 6 .52-lE392b 9 9 7-685c051--1.b6 I.4PI06 
UM"S -U 6-715 6 w0,U06113b4I .I00b8 -0.007b8591 0.,6818-g -! 

.A w&7 ....=0-12602099---3-0"06b9708 
7 07 T -,06654
 

)U5, t 2 )_6,u7 -0 0 05P -0, 56 1 0,0050594 071121. n, o0 2i51.7-0-_94675 
. 3 5 5 -,1-;33 10 95- -- 0o -89 35 13 " 
~~T.:D~~~~~~~~u'/3 5-- , ,-- - - ,u -'-"- -JU---- 0'. 5 7017 --- -1 30"336

.. Q2153C -0- , C35 -JO40476b -0.06755 1,1262bb95 1.,0041 1,14403049 
iFYM .,?15 -Ie323 -1,10662 -1,98781 1,UI130378 lb0370 1,86305485 1,64682 
Q-Y 3.t, ,2 3'3L;-o 2.55096 1125395b 1I . "98685-- , ,1358L144 -. I--- 25580 

LUI "3"o.E u I I w I 13 1 13 .t311-3,22077 0,0'1b932b 3,16670 

{0 -"-~- 2,75 . 5 ui0-.056-1 001535663'.'0 841313 o,0I70900J5 0-9'70-4q20.93380
19 C,00187203 0,53582 '. 88I .C093120 0, 2-76 --l -2l a ..... 

I ........'| 970'JT7

ib-355.72I.130"
10.. 2- ' 

"37.,,25" 03 1332 375,985387
3b9 1 31".1332 1333
3'J, b4 btb51333 -21... '4 ,,7I073,1---.
- !--'21- 14i7-,0Q287q' 20 

i90,6885i4 1353 .490,6885q4.

135 " 490,68854a, 1353
1353 - ic9o,6655, 

PROS > F
PROB > F
PR rB > F
PR23 F 


0,01001
0,00001 


RSGUARE 0,2332 RSQUARE = 0,2338
 
--rUA. : i L.1C C -RSOIUARE Z 0,2725
 

6.0001 



___ 

D. VAR. %ACES 1973 to 1975 
TABLE NO. 34 

WHiITE SA.MPLE
 

OuRCE
 

I O9ibBO'J5991 -2,406977m0,04665363 -0,314~29 -0151b62?376 w2,32698
iTLHCPT C. 9b3 -03C711 

o.067175bb 0.u577r9337 (,86693 0.05782571 41.87199
ouc j o,07u5793 003Cb28 9,72963 0 

. 

L) G 1E , 2 2, 0,201j8bq9 2,47188 1.0,19061993 : 2,18325, 90,1018588I. 2.17771 

OBTRI~0 jo-o,274rF-17- 9 255 --- 078b21QG .i7O2'132 070809 8 2 ~- 5-3-3-

UVEmP Q.Q5041598 1,37 '-56 0,047q4262 1,29743 0,079'41574 1.bl .0,07935900 1,61298'J 

NUN_.CT bO2bb 0,252bU310 6,01995 .0,30Q17175 5,21967 0430413243 -5,21779
0,2591958b 


16b3('438 '1.8629
-O,1b302479 0--,-S650"-.'-0
ELFLP I-U.1Ib3773;0- -0,1623245--2.16509--

-0,094q42265 -2,72566 0,05694065.1 ObL802b..'1 0,0b0901b0 0,72532
,o.FAR3M -271o02 

UGRE Y QU531.52O 0,b519 3 O6,0b0691. 0.97133 3,050085221,.0,76939('- 0,0'49 3 00 86 -0:75703 
TbtiAb-0.- -1-0697 5?"j-3 31-45-oD~tLEU - ~-11124 9O17~3 23 

-USEV -,.,¢390 -0,31b0o28L; -3,G7994 o,3z9'22089'3.1465 035371813 3,17771-0,31222025 

-0.09 1.-, 1b -O,05b66b"C -1,06985 .o.01b2701b 0 20630 0,022908b0: 0,28780
fEALTH c0,12 q5")3 3.51590 - |7J355 3,b9 13-. .. 05037452" 1?11922" 0.05951330! 1.2619% 

-U 18,U .-0,00.'034b -11.0009 . o"007321'7J -0.90317
O-8 .2b2
IUURS - 2.830 

.- . i 0, 71.1- ,) 3-- _ 01000 06U,7 -0. -=077 0,005b q1 2 9  . ,7. 334O0 Tb 0.76933 

DOU...- -O C 304 -- j - CO312197--0 59,; i 0;7/5515 1b 'i1 137-- 0 0 t -2:S6 
5 .

1,00651296 1.q242 1.0232535i 73N-I.uZb5 3- .1 U0517006 -011197 

vDFYM !-c.07cf57432 -4,-3665 0,10030771 188C07 1,715b6b60 1,5gJ824 1,78,4b24bb 1,57805 

!i%,Y1 Y4 u.-3 5 7 2,130 - o,12779106 2.3t!97 -- ,2335LOe1--1-305q5---: V,-2613022S' -1.33307' 

ExPb7 -,', -2- -0 b,U551i1-1,5507b -U,00711 12 7 -O,b30b -0,00b03858- -0.51481 

TEXP -07590 O 1t' 2.510b3 -,00760593 -0,35658 -O.00525368:.-0,242487 2b?3 
-OTO20321 53-1b2OT8-- -OmD2;13219--27O6-61-1 - --0022893 81-L-t 2-r
TEXP -C...53 9772 ---7?_ 75-_- 0 

" "L 0,0365917 0,62299HO ... I-- . 

-1--32 
1353 

;27.,4668 
34.,7"tT ' 
q90,o6544 

-15 
/1331 
1353 

3143,0'174 7 
a bu,66b544 

I'R, " F 

217 
1332 
1353 

-PROB ..... 

115-63L318 
375.U "'4b 
0o0,688544 

F. 

D,0001 

-22 
13 1 
1353 

73 
374.9q'4 9 
90,08 

PROB > F 

j00017 

ooni& .23S7 RSIQUARE 25 



TABE NO ZDE1PVaR. WAGES 1973 to 1975 

'HITE SAMPLE 

S;URCE _ 
-04171O924
NTERCEPT -0,3c:936172 -3,34797-1-0,084204b7 o0,60299 w'O "-1 71246-- "-0,b9 bQ3 -1,8542
 

JDUC 0,07003530 19,2977, 8 0 06021I94 '.."5; 3702 -. 1 0,0605333L4 5,0573O91b761b05:g,8928 


--v-E H 3,22G79 0,2_25Q377 3,21381 o.27339618 2,67791 .. j -O,27213259. -2.6647 
8 - T061tIb-'0-7593
JO8TRAIN 

;0 V_ 32b ti5 1 75491 o,11650832 2,03180 2,0350I, 7 S,0b-.310b7 

6.01198 . 0,25201457 5,90502 0,271754-49 4.70691 .0,27375764. 4,7359JNIUU._C T 0,25710CC5 

_jK.E~ f V-0,1437106 1 09413b -0,10898980t-118904T-1 07b 1;11708--17.~ I~b33 

-0,08606179 -2,50129 .0195013&i00,22525 *'002356424-. 0,2716
;-FARM .,.-.Q3362 -2,433O4 

D0_GRLY 0,03502120 Q,&1q39 I,0,04ibQL40 0,67458 0,04911201 6;762135:.' 104858015 0;7167 
iaT-312 92a1-8i373 9 51

0..-bLE.U 

:USERV -0.30687273 -3.02319 i 0,31209728 .3.06271 1.-0,31262776 -2,77492._ -,320741481 ;2,8338
 

',00428821 0,05429.i. 0,012513b5; 0,1569

iEALTH -0,06563338 -1.29750 -0o,04089113 -0.79877. 

0.12t5876 --3'7"053 - 10.13113852 3,81295 - 0,052836--4832- 1-0.05030562, 1,0889 
_smsA 


wUUULI33)3 -3,6124b. -O,0Q8b14o1 -1,13552 -O,U0O1921b; -1,l0365

-ACURS -0,34748 -3,12964 

2 0.0035591i 0,5052
 
_ _-0.001519"IEEKS -1 .3655 


--o.. F-I---8 - -,-10780'--0T8151_0;F0~; - 1-0701 

INT M 0.U0517325 0,1123 t0,u0495326 0,10841 o,77289022, 1.05127 0,81276546 1,1025
 

KL)_FYM -0.,l591925 -1,80J,60 -0,1004645 -1.97755 1,021443089! 0,84434. 1,07189147 0,8824
 
9 7 9
 

INT. ri[ 1m 013082t? l 2,cLb!65 - 1-3_97L79- 2;537i 2!6-0,b4bL)145-0 , - ,Q7Ufb301 -0,b2 
EXP. 7 . o,uObo31bU 3,05759 ,0ub22744 3,1631 . 0,01177816 1.2,23542 0,01155153 .2,1865 

RFTF.XP 0;U7282u 9,85322 0 5,30374 1 o.0584l10,7 1,68650 .0,05937130 1,714e0,06418177 

12 t146- J.L_13 -O.--t15&0 2'3S'

RPTEXP -"- -0 7 0553 3 1--,7T1Ti rn-K--31 435-?-
I -0u,15c437664 -2 .848 16 u o';'109862 0 7599 

7 21" 116;3 3 70 9 4- '22 ;t16 -199LJ

5o~0112 - 22 152;46250521 
 0331 3711, I dv021.374,351'450.


1332 34U,.287417 1331 338,22bO39- 1332 1353 "490,6885t
 
...
__0,___5__._.__1353 .49o,b86544 1353 9,68S8544 1353 


PROU >)F
PROB > F'
OROB > F
PF'OB > F 

-- • O OO! .... :......":---0;0005 " -1".O0
 

0.0001oO0
 
.~~ "IR~lR' " S 7 LH3QUARE 0,2374
0,00R ;103.L'7 RSOUARE =0,2371 1 t 



I I I to 97 

DEP. VAR. WAGES 1973 to 19751
 
TABLE NO. 36 


W-IITE SAMPLE. 

- . --	 I - , 
)URCE 	



;58897383 -244b7l
-9605065-
JTEHCEP1 "O, 3 62 0125b-3,498b2--	 O.O981414 .-Ot5Q11779 -2035019 


o,0 67 03 804 9,6783 o.05665b69b 1,-,4,78071- oS665309 I 4.779';
 
95722 l 13 1t31- --	 Q 1775. 8uco.o -1 T Fbt "o. 	 Qf 1Q0C,20961361
D8i-	 53 


39 T1 --0 - 58 0 007083949 
9 

-Tr233.5719351T-1 6-	
, 

5d3- 6-r3 -' 0 5 T 
7	 '0907685711 1.076057R .iN-- , 	 . 0,07556010 "651.582a 4' 048Sb932 . L3?430Eo.05053648 1.37595. 	 39
9999223
10,29873.5
5,95L 	 .1 -1,9598.0,25o4i390"


NION_CT 0,25778l9 5.96b47 5652724.
, 	 9 3 7 9 0,05 6 99205.<0 6 80b9' W046254204 1 0,7P33.OiQ5 6 , b2 07.=FARM - 5 

983i2
73; 'L0 918 3 1,2 . 0,77 00 

" .05032161
.- ,055299'b ,,8759

0082GREY 0,13O b. 
 205TU9;n371594 8l--35
0-,--obTa8 	 -3.2-2'Q~LEU- -0,31297-34 -3,03589 -0-381578 - 3,09098--- '0.3857817 '3,17900350'0_:LEU 0T~%07:.0 


0.3506
i,0,02775087
-0.9744i2 0,01975846 -0.25250 	 3 6 2 3 . .o,0508b656
-0,07;,SO509 -1 154158 	 39454-- . 7015 9 
___LTH 
 3 7225 -1-21480 -3 77 93T-3 	 0.06410 7861=Vs 

7 6 2 2 4 7SMSA 0.129'4bQ0 	 --0.9970
*:.0.00
:".06549
7 5 	 - -0.00b. J44 1-,Q0285 	 "o,790L
-u.o55320-	 t A-.o5494!1
i1UHS 	 O,00557116' "0.80957
SSTIF,'75,- 3 6 -v-B65b-0,6,5o3 -o,o 0089421 -0,8 677 	
5" 0 772251 00-o--,T224EO,05 -U.0o06 b 01 	

9 ; . " 6 - - 0-;9534 ,753230
- -	 i 1 .018675b0-, .	 ,99q13172, 1.41127Kuin 0	 0,2185b. 0.98 	 0.,000d425
,u1O?102 0,22220
INI_.I8M 	 .0 ,123272.L3 -2,23615- I..b130564t- .56289 1.81b325b1 1.607i
 

O,11tS8 -2,0o~ 	 .- 280o 193W 
2.9311b- -1.23583950 -1031809-"
182Ot1-1 -1bb22372-01-95'L?,

INIVwiYM 	 0,.23675 TL,03o89i
t)917-2735n4o-6, 

- .0 	 1-5 871
-06-o970 ,j b,2U32 	 .
EXP 	 . 0,01975872 177174 
- 0 -02411649 -1,65027Q53Q91,b -b,07857 	 __O '2 - -4.q02207
O - - - -EXPb7 - 0
 

" 45,3190- 20 1"15.539546 	 I 21--... .;6" 8 
1.3,82'439b 1 

I 	 .375.0177?8
375.14899tds 1332 

1333 346,864148 33-.. 34S,3b9515 333 	

.......
 
, 	 90s68854 1.3190,6A"
5 490.8854 :1353 	 o. 

1353 190,b6BS441 1353 

PU8 > F.
PRO>. F'RB8F
PROB > F 


"
0,0001-"00
 

"1 .R PF : 0 	 RSQARE 0.2357 



ZAB. NO. 3, DEP. VARIAB=ES WAGES 1973 ;75
 

WIHITE SAMPLE
 

UNCE "
 
-________ -I' 

TERCEPT -0,28877862 -2,74.710 - O,Qb2Q6635 0,67367 i -oA4827b22 ",1,9jA97..- 09976180 -2902510UC ,0.073Q2157 10.71838 0;0671377t; 9,883 10 0.050523: . 5797" 057
 

"EGRHL 0,2547TleV 3, 72bb 0._5 3'Q9" Q3,065b6 0,17759410 2.0333 1 0,17722412 2,0 86 
,-- ZTA0 2155 77 6---2-----'-51777 r'-'---O-;66362 - -71978771 -O-'93950--" 7-22 
_ . 83177, 2,25152 OgU715993 1.634U5 0,03626911 0,72355 0,03717422 -0,74118 

_UNCT Q.2b69Ub49 b.21033 0,25560529. 5.91142 0,29159037 5.05789 0,29208718' 5,06503 
LFEAMP -oc8q01631 -I,11557- -0,12575933 - 168134 -0-1076b00.-l-;0377-; o;l1231780;...,01268 
FARM -. ,07795408 -2,23592 :.Q085,16549.' -2,Q784 0,03253276, 0',38722 .0,037313541 0-44242 

0,810b8 131219 --GREY 0.05072qTh u-, 0,82972 U,0q517659! 0,69q3 "
 -8LI .3 -0 1 0 q~ F -4 3339i --0)-10229-77 -- -"3-20667 -- 0-I 18165 -,37;24971- "- '0- 1 2q q " 3 25O -2d[ -o 0.9 131 oJ428b77i 0 .6,3 5 

-SERV -c,29/Z;0l.5 -2,6,13 I ',30q23137 -3,03C45 -0,39382178 -3.5104,8 "0,39810316 -3.54210 
ALIH4 -0,067C300b -1,31364 j -0,0332'43b -0.65076 0.02070437 0,26256" 002772670 0,34844 
MSA 0,iioo73I 3.125b17 ;08059155--1-70141- 0,07952368 1.6773,1t37--- 3,6 7 735 


-- 72 o --- -0.743658 
u~~~s 14 165 -. 

URS - ,0 e- 7 -,),Q05" 013 i o,,0. 40 -U,00ieb0o q0435"'5.0.000542299 

_., _ _ -*au.ui 57,9 -0.zi31 I1 -0,01 831 .-1.3 420 0,00412651i 0,5733. . 2 9_ 
-_o0 n3L-i .- - -- ,"o- ubo,--, 3T . 5-' .. 87b6U2aV 1,270
 

IW M -ouo4220 - 19q3 4 1 -0,00522601 -0.1:355 9 1,8862 1 1,06199112 1,50772
 
60 1
DFYm ,,o.06771115 -I 5b139 -o,012255I -1.8' 1,6766925, 1.Z48590 1,7172 207 1,51931 

I.. _L22.. 9 229779 . . 123,3-Q'8 " 2.32747 '-I.237076521131063 ,-'1.2677b860 -1IQ 
IEXP 59 9915 6,C 7,3 .0,0,'3Qb 36 . --U.009,lb"50 -O.83681 -0.00372312.-0.74079 
'ExP io,02b58625 3,512 "0 bQ,00b2C22c.72t0q O0.03471533 1,2178 "0,03701251' 1,3q50 0
 

C.-. ba 01 2 i 18296003108505 2-b5879-07029913b5-2--35296 3-O345 

ir.2962i215 41 -0,0525214I -134868 O,O5'0Ob370?|,-L x~ b7 t-2&3 -0.0059722C -',50523 5 5 5 S -. 25 - _2T 5-_ ' 0-_ 0, 93598b57 0,6622 

}" 22 13_559330 ' - 151,8a2657 22 116.916627 23 II7,.04132_

1331 3;7,129214.' 13 336,645667 113-1 313,7191 1 1 330 373,64722
 
1353 q 0.,12 4I; 1353 490,65854 1353 490.6885Q 1353 490,6885q4
 

PROS > r R > F )RUB > F PROS > F.. 

0QC1-, 001 '0,001- or 

C<3--.- I ~- , 



"IB £ O 8 V"No. AGE 29 to 1975 ' I i ." ,AI 

TALz.. 


........
5OURCE 


-c,2655a91 -0,5730 - .
INTERCEPT . _,.. .. "
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d) type II model. 

In the last section, the earnings functions model, as specified by
 

equation (31), was estimated within a cross-section timc-series framework.
 

There the regress4.on coefficients were assumed to be constant over time.
 

Yet, in most empix-'cal studies of earnigs functions just one cross-section
 

has been used. In partic.ar, Mincer & Pollachek's results were based solely
 

on the 1967 YLS sample. Consequently one is entitled to enquire whether the
 

difference in results between the present study and Mincer & Pollacheck's
 

study were generated partially or entirely by the econometric technique 

used here. To answer this question we will reestimate the earnings function
 

model independently for each cross-sectior.. In general, we uill be estimating
 

a linear statistical model
 

Wit = OXjt + wit 

where the structural coefficients 3 are allowed to vary freely over time,
 

and the random disturbar.ce wit is only restricted to have zero as a mean
 

and be independent across different individuals.
 

The ordinary least-squares estimator
 

will provide us with consistent estimates of the regi ission coefficients tt
 

the estimated va-iance-covariance matrix rf will also be consistent.
 

The disadvantage of this approach is tIe number of coefficients to be estimated, 

there will be thrice as many regressions parameters. This estimator is probably 

inefficient since we did not take advantage of the possible restrictions which 

could be imposed across time, and nso did not take into account the 

possible correlations across time. Tables 46 to 54 prefent the results of 

the earnings functions fitted by ordinary leas-squares for each cross-section 

individually and assuming three different specifications for the past labor 

http:disturbar.ce
http:partic.ar
http:regress4.on
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supply 	history of the married women:
 

(a)EXP(t)
 

(c)FTEXP(t) PT_EXP(t)
 

(g) FTEXP(67) FTEXP(t) PT_EXP(67) PTEKP(t) 

One striking aspect of these regressions results is tie instability
 

of the estimated coefficients of personal characteristics variables over time.
 

This instability is manifested not only in the magnitude but also on the
 

results
significance level of the coefficients. For the sake of comparison rli 


of tables 46 to 48 were sumnarized in table 55, they represent the estimated
 

regressions coefficients when specification (a)of the expericace variables
 

is used in the earnings function. As it car be seen in table 45, this
 

instability can not be entirely attributed to the low significance of the
 

estimates, for when one cunpares the estimated coefficient of the variables
 

vary
which were significant in more than one year, we also find that they 

specially aparent in the estimated coefficientssubstantively. This effect is 

for the 	occupation dumnies of married woten's fathers. 

On the other hand, the estimated rate of return to investments in
 

education is almost invariant in the observed experience models, but when 

corrected for truncation and simultaneity it varies from 0.058 in 73, to
 

0.061 	in 74, and to 0.065 in 75.
 

The estimated experience variables coefficients were also not constant
 

over time, an interesting aspect being that they seem to decline from 73
 

toward 75.1n interpreting these results one should contrast them with the 

estimated coefficients for the union-contract, self-employment, and government 

in absolute value and significanceemployment dummies, which are a-e bigger 


in 1975. This could be a consequence of the high correlation between these
 

variables and the labor force participation in 1976, since one necessary 

condition for samnaone to be elegible for inclusion in one of theae categories 
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is that the woman worked in 1976. The inclusion of these variables as instruments
 

in the earnings function may have biased downward the estimated coefficients of
 

the experience variables , the stronger being the biases the nearer'the period
 

is to 1976.
 

Current supply of hours per week and weeks per year were the variables
 

which performed worst of all. They were not only nighly unstable but they were
 

also most of the time insignificant. It neems chose to impossible to derive any
 

conclusiva statment to the effect of hours and weeks on earnings functions
 

from the coefficients estimates on a single cross-section.
 

The above results helped to show how unstable cross-sections coefficient 

estimates can be. The observed instability may have been originated by short-run 

changes _n the labor market, or it could be plain spurious correlation between 

wages and the instrumentu. There is,consequently, good grounds on which to 

decide in favor of a pulled -Legressionsm~odel when analysing earnings functions. 

Specially since Mincer & Pollachek's model is a life-cycle model of investment 

in htmn capital and not a short-run model. On the other hand, the cross-sections 

results did-support the basic ccaclusions derived from the pulled regressions 

estimates. There is a uniformely strong evidence of selectivity bias in observed
 

experience models, where the bias is imposed on variables strongly correlated
 

with the labo force participation decision. However when allowence is made
 

for the .Kirntencu of sizmltaneity between the I )or force supply decision and 

the error term in the wage equation, then the estimated coefficient of the 

selectivity index is insignificant. The final conclusion being that given the 

c ;istencc of simultaneity etween experience and wages, then all variaules which 

are strongly correlated with the life-cycle labor supply decision will be biased
 

in the observed experience model.
 

Finally, in answer to ouf initial question, we can definetely tsny that the
 

pulled econometric technique truelly improved the precision of the estimated
 

coefficiento over the cross-section results.llowever the existence of simultaneity

-- --2 - -- . - - 2 4-. -- . - 
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TATIZ-r 'NO. : '-VA.-WAG-S' 1974 

Combined Sample of blacks and whitea
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Combined sample of blacks and whites.
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TABLE 51 DEP. VA . tAGES 1S 

-Combined Sa=ple of Blacks and Whites. /"' 

OLS on working women.
 

r--
-SOURCE-- II 
INTERCEPT -050358389:-3,03770 .. ;-0,04629613.-0.3 6 62 . -0.51367559 -1t62256-. -0,54324748 -1.6573 

-E.UC- -0-0785 59 95-O--7.-349600686-32-1-6--372Bq -r065362- aS q 0- _0;-06593641,---3T510,,
AOVDEGRE 0,09924276 0,81878 0,15044128: 1,2558'1-' 0.,836076.1 ,37876 0,18183680 I.3b2" 
JOTRAIN .1506659 2,56531 O,12415967: 2.14287 .00284296510,25305 0,02985u'11 0,2652
-;-GOV..EMP - --. o7 1-7 456--1-v-8-7002 091-5-7933-1-6-+6, & -rol31-5-7J-9& --- 3-92 -- 0-0 93156Nh - 3 0 e 
UNIUN_CT 0,36756049 5,3451 6 . J'10,33776041J *L.96846 *.. 0,33130600 3i63983 . 0,3314951 3.6386
1 

SELFEMP -0,31282349 -2,80608 W c030365923.-2;76970' -0,44728876
-G_FARM --- 2.81416 100q97561: -ie,824i 0-,-u9 79 9 656--.l-,-7-7 2-7-5 - O- l-q46 657 0 -. ,-tj+0 -7---;.--O-O 0 90 8 41-1--- -0--0-7-70 44 0,009,58667- 0-9-08-1

-0,03OS 515 -0.29759 "FUIGNEY
0,02227965 -0,22454.: '.-0,03289546 -o-0,31743 '0903390133 -0.3267
 
FO-BLEU -0,0;-07986 -1.81633 -!'0,08990624 -1.79182 . ':-O,09791D895 -17237b -0,0967L147' -16973
 

-FU.SERV... -O,-27189819----6l0b-4-2788886----,7068---.0.,38Li57767- 2,05724---.0.389228n5l-a.,0751
 
HEALTH -0,12976192 :-1.551425 -0,08988199 -1:087701 -0.03303200 -0.29101 -0,0307:077, -0.2698
 
BSMSA5 0.06557962 1'19936 0,07408752 1.37705 0,049152870: 0.59581 0,041151064' 0,5954


-HfJURS75 -0.00163794-..0.84-1-7--2,0-,-0 O -01t 260--0.,-02452 2 05-.-,-533119- --- 0 . 0 2 3 8 7 3 3 2 i-- 1 , 4 8 1 8 

.WEEKS75 0.0001905> 2,38981 "<000251225 1,48216 , 0.02078883] 1 48803 OO2070bh'6l 1,1806
 
WKDU.M -0.06417819 ,-078551 -0,09593029 -1,18894 -0,69579610 -0.68641 -0.68643247! -0.6763
 

-INTWbM -s--301083--O 88994 0-,r79 098133-0r82?30-- 0 7 7 33 01 -- ,-6073

WKDFYM -0.03023327 -0,31271 -0.03737387 -0,43075 1.3575916b: 
 0.88255 1.31521230 0.8735 
INT_-pYm 0.065813174 1,00807 . 0,07735917 n.92322 -0.913590931 -0.72638 -0.90114613 -0.7155 

*FT_-.XP75 - 0,011699bO -.4o38450O.---, OO0 O002|--2,D9242-- --.O°00866863 ..... 3509 !'-0900868525: 192362
 
PT-LXP75 0.00619762 1.30678 (),00004,10'l 0.00839 0,00t3o4549 1976. 
RHU75 -0.27754754 -4,2258b .5919 0,0334277b 0,3525 

20 56.84.2322 21 61,182589 20 50,518519 21 -. 50,551432.

11 -- -23,43-j900 90 '1-119-09163-7-.191 . - 1-29-o-155703- -490--: -..- 129,722769 
511 " %0.2711221 -511 180.271221 511. :180,274221 511 180,274221
 

PR0H->- FPROE->-F-- -- PROB->-F- >--PRUl3>-F--

0.0001 0.0001 0.0001 0.0001
 

RSQUARE 0,3153 RSQUARE02 RSQtARE : 0.280 



DEP. VAR. WAGES 1973
TABLE NO. 52 


Combined Sample of Blacks and vhites. 
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OLS on working women.
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e) type III models.
 

In the two sections above we have estimated three period models of 

earnings determination without taking into account the possible correlation 

of the random dist-irbances across time. Yet, one of the advantages of having 

a panel data set in the opportunity to improve the efficiency of our estimates 

by allowing the error terms to be serially correlated. This section will 

estimate the earnings function model, allowing for an unrestricted variance

covartance matrix of the err, - term acroa :-tima. 

In order to 5L-pi.xv the estimation procedure we will restrict ou&Sample 

only to women who worked in all three periods , i.e. worked in 73,"4 and 75.The 

nature of tha censoring problem will remain bauically the same. We only changed 

the temporal unit of decisiun fromrn participation in one period to participation 

in three consecutive periods. We will r.t-.ate the following linear model 

where k is the var lance of the p :: LiOu1 dec ision rule, T,, in the covariance 

between 'he partlcipt..ion deci.iion rule and the wage rate, and W.-, is the random 

error term, ia m:cd the inean rero, he acrosswhich ,iriu to 1,ave ai to Independent 

different individuala, and to have a completely free varian(e-covariance matrix 

across time. i.e. 
E Tt 0, U/,T ,T 

Note also that '5j is a,:owazwd to be conntant for all three time perids , i.e. 

The general ized I iat-, quarr.: ent im.ator 

& AL 

is consiatent In relation to c( , however it Jo probably not efficient since 

information heA been lot A!)C,It Individuals who worked only one or two of the 

three periods. 
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Since the sample inclusion decision rule changed for participation in
 

one year in the labor market to participation in the labor market during three
 

year.s we will have to reestimate the selectivity index .Tables 56-57
>s 


present the normalized ( T;fr) univariate probit estimates of the three-period 

labor force participation equation coefficients when observed and predicted 

experience variables are used respectiv.ely. Estimates of the selectivity 

index X were derived from these estimates, 
A 

Note the qualitative similarity betw;een theae probit coefficients and the ones 

estimated for the labor f~e participation in each year separately ( tables 

11 to 16). The estimated coefficients are quite close in significance and 

magnitude. The exception is the children dummies which are now stronger and 
0. 0A 

more significant and the experience effect is slitly higher. However these
 

results should/beexpected since we are now selecting a sample of women with
 

a stronger attachment to the labor market.
 

The generalized leastsquares results for the earnings functions are
 

displayed in column 4 of tables 58 to 79, while columns 1 to 3 of these same
 

tables show the ordinary least-squares regressions estimates for each single
 

year of data. The following specifications of the participation history of the
 

married women were used:
 

(a)EXP(t)
 

(b) EXP(67) REXP(t)
 

(c)FTEXP(t) PT EXP(t)
 

(f) EXP(67) EXP(t) 

The estimated error terms from the ordinary leas-aquares regresnions were used 

to estimate the variance-cov:.riance ~ntrix , a; well as the correlation matrix 

across different years. 7lete estimates are presented in~bottora of the tables 
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the correlation coefficients are significantly58 to 79 . All the estimates of 

different from zLro at 57. level.
 

When one comparen this section generalized leas-squares estimates with 

the ordinary leas-squares estimates using pulled data of type I models, the 

most striking aspect is the significance of current hours worked per week and 

current weeks worked per year In GLS estimates under the observed experience 

variable hypothesis. We can even find strong evidence of selectivity biases
 

on the hours and weeks estimated coefficients in traditional regression models
 

Ohich omit the selectivity index. However,once we correct for simultaneity these
 

coefficients became insignificant and cannot be distinshed from the ordinary
 

leest-squares on the pulled observations.
 

are uniformely
The GLS estimates of the rate of return to education 


lower than the pulled OLS estimates, with strong evidence of simultaneity
 

and censoring for both sets of results. It should be noted, though, that the
 

estimated coefficients in individual years regressions in column 1 to 3 are
 

also slightly lower than similar education coefficients estimated in unrestricted
 

samples (tables 46-54 in sect[on d ). Consequently there is reason to attribute
 

the small size of the education coefficients to the stronger truncation condition
 

imposed in generacing the sanple, and noL entirely corrected by the introd,,ction 

of the selectivity index due.
 

With respect to the GLS experience variables coefficients estimates, they
 

do not differ in any regular way from the pulled OLS estimates. We observe the 

same evidence of truncation and simultaneity. Once the estimates are corrected fol 

s!lultaneity ai.i, .toring, we also find no evidence of a depreciation rate of thi 

e:perience effect on wagen, and also no evidence of any differences in the full

time and part-titu expericnce effects.
 

The LS retsulta upholds all the main conlusions derived from the pulled
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OLS regression analysis of our married women sample, i.e. there is strong
 

evidence of simultaneity which seems to cause the selectivity index estimated
 

coefficieait to be significant in observed experience models, as well as to
 

bias upward education and experience variables estimated coefficients. Thus,
 

we may say that there is defin.-te evidence that OLS on pulled data is inneficient,
 

specially in relation to the coefficients of weeks and hours worked. However,
 

this evidence is not entirely conclusive since these results could have been
 

generated by the truncation process imposed on the data and not corrected
 

intirely by the selectivity index, i.e. we are estimating the selectivity index
 

with an error due to the absence of good instrunents correlated with the participation
 

decision, A 

'A 

where N is the predicted value of the selectivity index as derived fom the 

probit equations, and ez is the random error of the estimation. If e, is 

correlated with the exogenous variables in the earnings function , then we
 

only partially corrected the truncation problem. The comparison of the OLS
 

results for individual years in the samples geneiated by excluding nonworking
 

in one hand, and in the other excluding persons who did not work all the three
 

years seemns to point in this direction.
 

Tables 80 to 82 present GLS regrejsions results for separete samples of
 

blacks and whites. The rebults for whites are appr .imatly the same as those of
 

the combined sample. For blacks, as can be seen in table 81, the results suffer
 

strongly fom lack of degreesof freedom. When we imposed the restriction of
 

individuals worki-.g all three years we ended up with only 29 observations per
 

year, duL to their imprecision these results convey very little information.
 

To solve this problem we assumed the same variance-covariance matrix for blacks 

and whites ( table 82), this way we were able to retrive most of the results 

obtained on the pulled OLS regreEssion analysis, i.e. the higher rate of return 

to education for blacks, the stronger effect of current hours worked per week 
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and weeks worked per year on wages of blacks, and the greater distinction
 

in the truncation coefficient between blacks and whites. The experience effects
 

were not siLgnificants and can hardly be used to comparisons. Finally, we 

developed F tests for the hypothesis of equality of coefficients between blacks 

and whites. In spite of the small size of the black sample, the estimated 

coefficieni: for hours worked per week and the estimated coefficients of the 

selectivity index wer found to be significantly different for blacks and
 

whites at the 57. level of significance.
 



TABLE NO. 56 
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Observed Experience Variable Model.
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Predicted Experience Variable Model.
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f) type IV models.
 

In this section we consider the estimator of the earnings function
 

models in which the residual errors is the sum of two components of .variation,
 

one which captures the unmeasured individual differences in market wa.as that
 

persist overtime, while the other captures Individual differences which are
 

This problem can be solved by standard variance-component
independent of time. 

analysis 'o pollLp cross-section time-series data. We are interested ii 

estimating the estatistical model 

Wit- o(Z t t UC 4 C't 

where: qC and are independently distributed random variables with zero6 12 

as means and variances, U- ,and 73T. , respectively. The random effect j denotes 

the indivial effect, while &'t denotes the transitory random effect. We also 

.Thisassum Ac and C, to be uncorrelated with the exogenous variables 'E 

should expect the individuallast assumption is probably very strict since one 


effect to account for unobservables such as ability and quality of education,
 

which probably art correlated with some of the exogenous variables of the
 

it can be seen in the specification of the instrument
model. On the other hand, as 


set used in the earnings functions, we tried to identify through these instruments.
 

possible of the unobservable individual effect.Hawever,
a proportion as large as 


as the results below show, there is still a larger proportion of the variance
 

to be attributed to the individual effect. Un der the above assumptions tha
 

term will be block diagonal
variance of the error 


SA: TO 0A 

where A = 7t et-


Since E : the correlation between market wages in two different
 

periods will be given by
 

L 

As in type II models, here the covariance matrix for a given individual is constant 
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for all individuals and the disturbances in different time periods are correlated.
 

Thts model differs from the previous one in that this correlation is constant
 

while in the previous section it was unrestricted. The appropriate estimator is
 

the generalized leastsquares
 

Since the variancesT- and Te 
are not known, consistent estimates are derived
 

from initial least-squares estimates ( 
see Fuller and Battese).
 

Our estimates of o are described in Tables 83 to 85 for combined samples
 

of whites and blacks, samples of whites and samples of black. The labor force
 

past participation history of the married women 
S I.rcI-ri o 

(f) EXP(t) EXP(67)
 

was used. Model I uses observed experience variables and omits the selectivity
 

index. Model II corrects the truncation problem of Model I. Model 
lltuses the
 
experience variables predicted by exogenous instruments but omits the selectivity
 

index. Model IV results are corrected for selectivity and simultaneity problems.
 

Comparing these r sults with the ones in the previous section, we
 
observe that here-the estimated rate of return to education 
do not seem to be
 

subjected to any significant bias due to truncation or simultaneity. With
 

respect to all the others coefficients, they are very close to the previous
 

results. All the conclusions derived in the previous section hold here. The
 

black results, as expected are insiginificant due to the lack of degrees of
 
freedom. With respect to the intruments it should be noted how the coefficient
 

estimated for the union contract dimmies are constant for all thtee models
 

II , II and IV, indicating that the truncation and the simultaneity bias are 
the same phenomenon. In general this procedure produced estimated coefficients
 

much more atable over different models.Finally 
 " 
 note thelarge
 

size of the cross-section variance VI 
compared with the size of the variance of
 
the transitory component' q'2. , which 'lrr. 
 a substantial correlation coefficient.p
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g) conclusions. 

Host of our conclusions have already been emphasrzed over and over 

again . T-v :S paper, DOT it might be helrju.ulL to repeat them 

here: 

a - we found strong evidence of simultaneity between the life-cycle 

labor supply variables and the current market wages. The simultaneity bias 

isspecially important for variables strongly correlated with recent labor 

force participation, such as current weeks wo:ked per year , current 

hours worked per week, and numbei of periods of labor force participation 

since 1967.
 

b - we found strong evidence of selectivity bias in observed experience
 

models; however the same evidence disapeared when we corrected for simultaneity 

between labor supply and wages 

c - there is some evidence of a direct effect of current hours worked 

per week and current week- worked per y(:ar on current wage rates. The evidence 

is weaker when the simultaneity between labor supply and wages is taken into 

account. 

d - there is no evidence of a depreciation rate on the experience 

effect once we correct the estimates for simultaneity and censoring in the 

wage equation; there is no evidence ,consequently, forthe partition of the 

labor supply history of married women -n terms of periods of recent and 

prior participation.
 

e - there is evidence that the earnings of married women are correlated 

over ti c in a nignificant way; these results imply that the ordinary least

squares results in the pulled regressions do not provide us with consisitent 

estimates of the varla.ce-covarinncte of the cot-ffic ien eitt atorn. 

f - finally , we found evidence that a larger proportion of the variance 

of the unexplained residu 1 of the earnings functioni may be attributed to the 



permanent component of the error term.
 

SuimurIzing , our results favor the specification of the earnings 

functions of married women in terms of a dyiamic model with the error 

term decomposed into two components ) one transitory and one rermo.to over 

time, and with the uxperience variables specified as full-time and part-time 

labor force participation.
 

http:rermo.to
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ABSTRACT
 

A sample of 860,000 individuals from the 1973 Colombian Census of
 

Population is used to study income determinants and income inequality.
 

Men and women are analyzed separately, as are employees and employers.
 

Within these groups, education, age, region, and rural/urban differences
 

in income are distinguished using a variety of procedures including
 

simple cross tabulations and decompositions of the log variance of in

come by analysis of variance and by regression techniques. By standard
 

statistical conventions, the four way classification by educational
 

attainvient is much the most important determinant of the logarithm of
 

monthly income, while the seven age categories are generally somewhat
 

more significant than the six regions. The fourteen parameters used to
 

model these uain effects account for a third of the log variance in incomes
 

of employees and a quarter of that of employers. Each year of schooling
 

is on the average associated with about 20 percent more income for male
 

employees and employers. The restrIcted specification of a conventional
 

earnings function increases the standard error of estimate by only .1
 

percent. Within education and age classes relative dispersions of in

comes across regions are larger for the less educated, and for the
 

very young and old.
 



I. Introduction
 

This paper analyzes the determinants of 
incomes and income inequality
 

Both personal and regional effects are 
examined. Knowledge
 

in Colombia. 


of the sources of income variation 
may help to assess both the sodial
 

implications of economic inequality and 
the economic consequences of
 

regional labor markets.
 imperfect factor mobility among 

Economists attribute dispersion in personal 
incomes to many factors. 

Evidence has been presented on the association 
between particular factors 

and aggregate measures of diopersion for 
cross-oectiona of countries or
 

regions (Kuzneta, 1955, 1963; B. ChiawiL", 
1974; Adelman and Morris, 1973;
 

and for time series within countries 
(Kuznets, 1963;
 

1974)
Chenery, at. al., 


Schultz, 1968; D. Chiswick and Mincer, 
1972).
 

Another approach at the aggregate level 
is to decompose measures of
 

income inequality into elements that appear 
to have relevance for particular 

Kuzncta' mean relative difference (S'Vamy, 
analytic or policy questions. 


Theil's
 
1967), the Gini coefficient (Fei and Rania, 

1974; Pyatt, 1976), 


information index of inequality (Fishlow, 
1972; Chiawick, 1976a), and variance
 

of income in absolute or logarithmic form 
(Schultz, 1965; C. Chiowick, 1976a)
 

have all been subdivided into components 
representing within class dispersion
 

and between class differences, analogous 
to classical analysis of variance
 

(ANOVA).
 

commion to analyze
it increasingly

At the individual level, is 


the association between income levels and 
personal and regional characteris

ttcs of the income recipient unit on the 
assumption that these characteris-


Here our focus is on the individual
 
tics are central deterrinanto of income. 


income recipient rather than the family, 
because our primary goal in to
 

offer some measures of regional disparities 
in )abor earnings for similar
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groups of workers in a low income country. This microeconomic approach
 

is readily reinterpreted as a means of resolving the variance in personal
 

incomes into variances in income determinants and the covariation among
 

- determinants, e.g., accounting for income inequality by educational 

attainmento and labor market experience (Mincer, 1974). An advantage 

of this microeconomic approach is that the partial association between 

income atid many factors which cannot be statistically distinguished 

because of their collincarity at the aggregate level can be more 

confidently inferred from data available at the individual level. 

The aggregate and micro approaches are complementary to the extent
 

that decompositions of the aggregate can be specified to parallel the
 

individual income generating function, and vice versa. In tlis paper,
 

we adopt the variance of the logarithms of personal (money) income as an
 

aggregate measure of income dispersion. Standard procedures of analysis
 

of variance (Fishar, 1938; Scheffe, 1959) are then applied to decompose
 

the log variance into main effects, interaction effects, and residual
 

within-cell variances. For other questions, we proceed at the micro level
 

to quantify the effect of particular factors on incomn and to determine
 

which interactions matter. Equivalent regression techniques are employed
 

in which the linear statistical model is the basis for testing a sequence
 

of restrictions. A parsimonious representation of an income model can thus
 

be examined with respect to Co'ombian data; the simplified earnings function
 

proposed by Hincer (1974) is a special case.
 

To interpret ouch associative analysis as evidence of a.pausal model,
 

the factors conditioning income must be separated into predetermined
 

and jointly aimultaneous factors. Past researchers may have been
 

somewhat guilty of expendinh too much effort in trying to obtain
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R2
a larger at the cost of combinint many jointly and
 

probably simultaneously determined variables; causal Interpretations of
 

estimated parameters are thus biased and probably misleading. We follow
 

tha opposite course by selecting relatively few explanatory variables.
 

which we feel justified in regarding as exogenous. Clearly age and sex
 

are given and are a common basis for economic and perhaps social differen

tiation in the labor market. From the individual's point of view, we
 

presume that educational attainment is also predetermined, although the
 

resources, preferences, and location of the individual's parents undoubtedly
 

influence the nature and extent of schooling obtained, and education partly proxies
 

personal abilitici and parental status as ueil. Current residence in reearded
 

here an predetermined even though a more comprehensive approach might treat
 

migration explicitly in order to measure hou economic rewards differ by
 

duration of current residence and by unobserved traizs that ultimately
 

distinguish self-selected migrants from nonnigranto. On the other hand,
 

occupation and to some degree industry represent aspects of jobs for which
 

workers qualify according to age, sex, education and region of residence.
 

For this reason, occupational status is not included among the predetermined
 

variables affect'ng personal incomes.
 

Pronouncements of public policy in Colombia have regularly stressed
 

the importance of impro-iing the economic position of the poorer half of the
 

population and reducing iticome inequality. In a recent study of the income
 

diftribution in Colombia, Berry and Urrutia (1976) interpret scattered
 

sedtoral and time series information to infer how the distribution has
 

changed historically and what factors may be responsible for thede changes;
 

unfortunately, there are no unified nationally representative data aets on
 

personal incomes against which to test competing hypotheses concerning
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changing income distribution over time.
 

Incomes in Colombia are associated with education, place of residence,
 

and age. A videly-held perception is that education is central and the
 

exteraion, improvement, and reform of education would lead to greater
 

social and economic equality by permitting many to escape poverty
 

(Huioz, 1976 ). Geographic conditions, in particular Colombia's
 

mountainous terrain and substantial size, have retarded economic integra

tion, leaving some regions in atagna, poverty while others experience
 

dynamic prosperity with its associated problems of unemployment, con

gestion, shortages of ho. ing, and difficulties in assimilating migrants
 

into the modern economy. Departments (atatea) differ in per capita income by
 

(Berry and Urrutia. 1976, Table 5-2) but surprisingly
as much an three to one 

little is known about what Drecisely is behind these seemingly large re

gional differences in income and wealth. Is it educational opportunity, 

the backwardness of traditional agriculture, the disruptive pace of se

lective rural-urban migration, or something else? Finally, some would 

argue that unemployment and dualism reflect serious injustices and costly 

institutional inefficiencies in Colombia, while others see urban unemploy

ment as a poor indicator of poverty because it is disproportionately in

curred by young, reasonably educated, i.-w entrants to the labor force 

(Nelson, et. al. 1971, Table 38; Berry, 1975). In this latter view, age 

is another essential determinant of income, which in Colombia today reflecto 

.both a stable element of life cycle variation in income and a disequilibrium 

burden on the young that may be attributable to the recent acceleration 

in population and labor force growth. 

A sound policy response to these many manifestations of poverty and 

income inequality in a rapidly dtveloping counw:ry such as Colombia should 

( 
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benefit from a descriptive dissection of the sources, or at least correlates, 

of income inequality. Data do not permit investigation of changes in the 

distribution of income over time, as has been attempted in Brazil 

-by Fishlow (1972, 1973) and Langoni (1972, 1975). But as a starting
 

point for empirical investigation of tha issues and hypotheses related
 

to the personal distribution of income, we report here some basic regu

larities found in the most recent national Census of Colombia. 

Our objectives are to measure the relative importance of personal and 

regional effects on income variation in Colombia and to determine within
 

relatively homogeneous segments of the labor force distinguished by sex, age,
 

and education, how place-of-residence is associated with personal income
 

levels and dispersion. The remainder of the paper is ordered as follows.
 

Section II discusses the data and describes the strengths and limitations
 

of our working sample of the 1973 Colombian Census, the first Colombian
 

Census to collect information on iucome. In Section III, we
 

explore income differences across a number of dimensions (education, sex,
 

age, type of employment, and region) and where possible compare the
 

Colombian data with figures for Venezuela. Section IV outlines rnalysis
 

of variance techniques and links these to the more familiar regression
 

framework used to fit earnings functions. These procedures are then
 

used in Section V to analyze our data with the aim of quantifying the
 

effects of various factors and certain interactions among age, education,
 

type of employment and regions. The paper concludes with a re

capitulation and interpretative discussion of the empirical findings.
 



II. 	The Data
 

The 14th Colombian Census of Population was conducted in October,
 

1973. It enumerated approximately 21.56 million persons. From this
 

- preliminary manual count a four percent sample of returns was :onverted 

to machine readable form for purposes of statistical analysis. The 

computer tapes containing the sample returns were generously provided 

to us by the Departamento Administrativo Nacional de Estaeistica (DANE) 

for 	analysis. These 860,000 cases form the statistical base for our
 

study.
 

The Census questionnaire obtained information on sex, age, marital
 

status, nationality, education, labor force status, occupation, months
 

worked, economic sector, income, fertility, place of current and previous
 

residence, place of birth, and information about the residence. A
 

description of the sample and some basic cross-tabulations may be found
 

in a report by DANE (1974). Estimates of fertility and mortality levels
 

based on the Census are consistent with external evidence; enumeration
 

appears to have been complete, and distortion in age and sex reporting
 

moderate (Potter, Ordonez, and Heacham, 1976). Thus, we start with some
 

confidence in the Census' basic accuracy, at least in the dimensions cited.
 

Our concern in this paper is with the distribution of personal in

comes and its c)rrelaces. Accordingly, children under the Gge of ten
 

and persons not in the labor force gre eliminated. To determine income,
 

'"hatwas your income in pesos last month?" Thus,
the Census asked: 


one cannot distinguish labor earnings from other forms of non-labor incomes.
 

As a partial control for receipt of labor income versus non-labor income,
 

One category is
we distinguished several types of income recipients. 


day workers (jornaleros), wage laborers (obreros), and salaried
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employees (empleados), whom we call "employees." Self-employed
 

(trabajadores independientes) and employers (patrones) are combined in
 

a second category called "employers." Other types of workers (prin

_cipally domestic servants and unpaid family workers) comprise 
a re

sidual category.
 

For the group of "employees," the income reported includes for the
 

most part labor earnings. For "employers," though, the income reported 

in the Census is likely to include not only returns to their labors and
 

their entrepreneurial talents but also payments for other cooperating
 

factors of production such as land and reproducible wealth. For this
 

reason, we prefer to treat the two groups separately even though procedures
 

have recently been proposed to merge employers and employees in estimating
 

In interpreting the results,
 a combined earnings function (C. Chiuick, 1975). 


it should be recognized that large numbera of Colombian workers shift
 

In our sample, 14
from employee to employer status over the life cycle. 


percent of the income recipients in the 20-24 age group are employers,
 

p2rcent at age 55-64. Consequently,
whereas the fraction riaes to 41 


if employers earn more (less) than employees, the within- employment
 

type age-income profiles would systematically understate (overstate)
 

the actual increase in income anticipated by a representative worker.
 

Unpaid family workers are not included for lack of income data,
 

.though again others have proposed procedures for estimating (C. Chisuick,
 

_1976b) or imputing (Fishlow, 1973) them an income from that received by
 

the head of the household. Domestic servants and other unspecified
 

workers were also omitted from this analysis in the belief that income
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in kind, both food and lodgJhg, makesup a substantial but unmeasured fraction
 

of their labor earnings. 4iao omitted from the working sample are in

dividuals who reported themelves employed but having zero incomes
 

(about one percent), presumably because they failed to respond to the
 

Census income cuestion.
 

Several other income adjustments are desirable, but could not be
 

carried out with the available data. Ideally, we would like to analyze
 

labor earnings per unit of time wcrked (or in search of work)
 

but this is not possible since the information on income refers
 

to income in the previous month and there is no
 

indication how much time the individual worked in that month. Another
 

desirable adjustment is to allow for the value of food received by agri

cultural workers, since wages are often quoted with and without the pro

vision of food, with large differences between the two rates. 1 Also,it
 

is thought that there are sizeable differences in relative prices in
 

different regions and sections of the country which cause the real value
 

of money income to vary, particularly between rural and urban areas, but
 

information on relative price levels is lacking.
 

What we are left with then is a working sample of individuals strati

fied by employer/employzee status (36,177 and 105,664 respectively) and by
 

sex (115,581 males, 26,260 females). We analyze the following variables:
 

income, educaticnal level, sex and age group, residence by rural/
 

-urban and department, 2 and type of employment.
 

1See, for example, a nample of 131 municipalities in 1956 which reported
 
avei age quarterly agricultural day wages 63 percent larger without food than
 
with "nod. Similar differentials are fou.d in other years. The distribution
 
of workers by the two classes of payment I, not available. Source: Schultz
 
(1969, p. 97).
 

2Colombia is divided into 22 departments,analogous to states,and the
 
special district of Bogota. A number of frontier territories and small 
Islands (less than 2% of the population) are excluded from the Ccnsub sample. 
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III.Income Variation: Cross-Tabulations
 

Table 1 and Figure 1 present for the 23 departments of Colombia the
 

sample estimates of average monthly incomes of men and women by four
 

educational classes: no schooling, some primary schooling (1-5), some
 

secondary schooling (6-11), and some higher education (12+). Em

ployers and employees are treated here togetier. Beneath each entry
 

in parentheses is the number of individuals on which the average income
 

is based.
 

Income increases with education, not only in the country as a
 

whole, but for men and women in every department. Similar data have also
 

been estimated from published tabulations on rinthly income from the
 

Venezuelan Census of 1961 and are reported for comparison in Table 2
 

(Schultz, 1975). The Game regularity exists in Venezuela, but in a few instan,
 

workers with no schooling receive higher incones than those with nome pri-


Another similaril
mary schooling, e.g., in the Federal District of Caracas. 

between the two countrien is that women's inromes are much legn than men'0. 

Once again, this In true for ea,'h educational group in a given department 

or province as well an in a comparison of the aggregate means. Yet another 

parallel between the too countries is the substantial variation in average 

incomes across regions. For Colombian malen with no education, fe exampiz 

the average income in the richest department (RogotA) in more thin three 

times higher than in the poorest department (Choc6). Wider interregional 

differences are observed in all educational categories tor both sexen. 

Somewhat surprisingly, for stolen with university educntaIon, Incomes
 

are higher in two departments (C6ar and Valle) than In Boloth. We cannot 
tell whether this to because of greater relative scarcity of highly-edu
cated workers in those departments or because of measurement error. 

(q:
 



-10-
Table I 

hWlg vAd Female Wathtly incom a. OctoLc|r 9). for Colombia 

bnIbpalient and Ijuration (in Patos) 

YA LIon F M A. 

I.T 

Mttoquis 

J a ~i 

L.. 

to)var 

Boya¢s 

(P_INE IHARY 

703 1092 
(!1419) (J'4 ) 

62lan0lcu$20 I1 n 
(6Or) (15 1 ) 

9 1 2 I M1 

(1) (8714) 

71) I001 
(16) (1611) 

34) 654A 

IICA MNDAIRYi 

27)?()5 6) 

2)10
(1434) 

2 9 74 

0910) 

204. 
((4.7) 
3418,0 

I 

lP(629) 

7104 
(295) 

5 170 
(101) 

J317 
(t.) 
% 14 

HAII-"~~~.... 

150 , 

20 )4 
(4mg') 

2 7 0 ? 
17 50) 

1309 
0 121) 

p 4 

IHIN I .. 

4(,(1,,(7 1) 

572 
(M1 

$ 9 
1, ) 

4t , 
(127) 

2%17 

P IMAY SIFCWTIIAlIY-. .. .. . . . . .. 

169 1755(15(,4) (16)?) 

842 1 8 
' () 

I t , I V ,?) 
(2 hI ) ( m/0) 

6C1 
(M 0) (216) 
491 l1n, 

wiclira . . 

3186(m ) 

2 01 
(91) 

3,4 7 11 

Is)) 

3.) 
t',M 

ALI.
rtXMAI.t:5 

131'4131% 

1"51i) 
(111o 

15 h , 

((, 2.) 

((29)O 
1 )t, 

.( 

TOTAL 

1'1641536, 

( 1 1 
(t l, 

( ( 

(1, 7) 

(42121.s) 

') 

C&1d4s (9m12) ( 2) 

Cirdob49 

712 Utfl 
4665) (11 

(573) (1 v,) 

1W41 

613.2)~ 

2416? 
(5 

( )(1) 
~ 

(59) 

1S 

711
(4) 

(10) 

(4031:5'i2(1 

(27 3) 

14*. )51 

(25 

4W( ) 

(61) j 

.O( 

'2 

t lo25 ) 

(4 ) 
(2li 

1'.( .)( 

(4))) 

3221 

(20)4 

25I ) 3II! ) 

((2)) 

61 
y1(042,'. 

(1 ) 

Nloar 

Quardobs 

i1o 

(421) 

61C 

0 )It ) |,la 

(1467) 

t4U 

04W() 
2%41 

( 0I1, 

21,01 

(S:.5) 
84(, 

(26) 

L.1Ii 

(4l.) 
|4 

(141 

)-. 

) 

I ) 
%41 

(41) 

( I I.) 
714. 

(l ) 

()2 .) 
3NT) 

(}6) 

1' 

( 2 ) 

(4) 

27741 

(1) 
3O(l 

(43") 

( , 
I'Sl 

If) 

( , 

Chaco" 

Mlls1 

Iouse 

i (~ail61,3 

24 

(307) 

110 

(WO54) 

1)911 

(143 

714 
( 

f 7l 

( 4I ) 

94,1'-' 

25 ) 

I7Ml 
10l',I 

24. . 

( .l)(o 

24.4 ) 

(.57) 

1.3) 

I,( €C 

i 

(1 I 

(* 

32' 

) 

( 7 
} 

''1 

(I 4 

3.)2 
(c b 

) 

(t) 

5)) 

341r. 

1cc5 
('4 

4 

(?P) 

14)2 

() 

T) 
(1) 
) " 

(4) 

114') 

91 
r 

((It) 
( 

( 1') 

, 

()4) 

353 

(I 

(1' ) 

17V. 

('I) ( '1 (2e) (54? II' ,1) (* 4 (t t ( ,) (i) (17) 

(arivio1 l( ; 1W:% (,) ( ' ) 71 ') ( " 2,) - (" 7 

9.33. 

MoTls 

3,l t.r l 

Sabi ~Ie 

it 

(3243) 

I.)12 

(.4* ) 

t,&( 

(vnill, 

( 2111) 

( }Ytt) 

(24.43 

31f); 

1(41 

9,97.l 

( )-J(# 1'h, 

( e If, 

( , ) 

(i (It) ) 

())) 

25'": 

2l.
,IQl 

{2&S)2 

lt1.I I 

2( 1 ,) 

()i( 3)lo)) 

(tr) 

1\'' 

(.P4, 

(( , 

) 

(fr 

(t 

(4)'2) 

l) II '. 

l' V.3.. 

(%), 

( 4 , 

; 

li 

(11:) 

41w; 

3. 

&'(L 

), 

(Ir, 

(12.? 

41) 

111 

(4.) 

(") 

1 

) 

12 

( ,1'/) 

16t' 

1l 

(25V 

) )( 

fS(1,I 

", I,(l h 

(3$) 

1 

7)5', 

(J 

(061 

) 

) 

( 111 ) 

()',, 

121 

3'J 

(( ) 

, 

( 1 ) 

( ,, ) 

(Q 
, 

(YS;) 

')f 

34, 

(. ,2, 

( 7 0 

(, 

( ) y 

.l.lef 'l 

TOIL 

tota ILIre t t 

(c.I, 

4.41(9, 

I.)" tt ,, ) 

f, 11] 

(~t~.,10.41 

43.)1 1 ) 

4.53G',. 

~ ;(ht( (l ) 

71t,) 

(411ll 

() ) 

2 21.1(#4I.I- I 

(t i) '* i 

LU,7 17 

(.1%3o 

' Wl it 

1.~t91h, 11 

fl, )$ 1 0 11 

4()i 

9.91 

). 

p 1 

(1,I ) 

(ITS) 

*',)OflI 

t1. 

O(V I 

.31 ,) 

pl+ 
-,"I, 

a 
O ) 

(I* 

) 

01 

)I 
| 

l( 

'5)) 

,) 

('2 

I 

|mll e3,.. 

T , s I2,I&&| 

Va le o 
4,cgA 

II~If1.I0t 

6 1f 1 
C( 

J " oI 
&l 

I 

;' 
"r 

', 

, t1Il 

,' 
'l 

AIi 
t )) 

,Il1l 

l, ' 

In t -, .= 



-ii-

I 

I. 

I
I 

I I3 
'I~~ 

II . . . . 

9 

a~~. I 

1~ ... . II 
u d 

C I 

3 1 t I -

1~ 1 -- -...- .~... -

* 

U 1~. - I
5 

d
I 

[ 

~*: 1 __ __ .. L......... 

~1 , . 

w jKL'j
0 

~, 

.~... 

U' 
I

~ri(;W.L U £~.t 1tu-. ~\k.:wu/ k~svt~. ~c~.t~AL i.LjtitlLJ*IWsKTt WB-T5 

V ~ 

.1L.rrAAt 

I K..' 

E 

I 

I 
0 

9 I .~'~1i1 9 

* ,. 4 

1.. ,. 
i. 

0 ~ .. *~ 

I * I 

-
V * 

2 JI 9 9 ~.

i. ___ 

.afe&.s.i*y UU~~.Ea~a)' 

, ~ lb . ltvjv~LI ~L~.15)III~'/ ~YJItfrdI. ~ U.flVIU }4IVet~9~hI.~IS. 

I I 
Ill 

( Kot*I .9 94~0 9~9p*f(P.~I'II ~dII 9. .~.IIfl.4 .. 94fl Ir'-*.
 

- 91~1.e- 'II L~9l-99,..~t5 ~II* 9),~ *g9 III.,,) **~*~ 1e~(~~~e II,
 



-lla-TABLE 2 

HALE AND FEMALE MONTIILY ESTIMATED INCOMES, FEBRUARY 1961 FOR VENEZUELA 

BY DEPARTMENT 'JID EDUCATION (in Bolivars). 

HALE FEMALE 

Education Education 

DEPI.R'ENT NONE PRIMARY SECONDARY HIGHER NONE PRIMARY SECONDARY HIGHER 

Federal 
)is,.rict 833 787 1731 5851 457 455 989 1418 

Anz,,Stcgui 425 728 1892 6539 269 359 1038 1825 

A, *c 308 537 1510 6631 212 377 934 148J. 

Ara "uln 471 607 1627 6054 297 352 859 1546 

iloi nas 294 489 1565 6141 212 357 840 1688 

Bol lvar 485 648 1802 6331 340 390 1016 1721 

Caij .ubo 
Co. :des 

462 
282 

613 
535 

1656 
1521 

5980 
5801 

317 
225 

348 
372 

853 
861 

1406 
1546 

Fa :6n 340 592 1853 6520 228 350 985 1655 

r, rico 339 565 1643 6358 216 345 886 1760 

L.a a 287 488 1606 5704 146 275 908 1431 

P i(a 222 389 1349 5699 171 309 848 1423 

Janda 578 737 2164 6593 384 411 1066 1614 

to .1a5 308 608 1797 6655 242 318 989 1585 

Iu .:.i Esparta 271 454 1532 6215 151 243 888 1737 

PC 7tugucs;a 295 522 1468 6367 196 342 830 1704 

S"_re 246 451 1541 6350 203 295 840 1634 

T, hira 232 327 1324 4263 175 229 794 1453 

T•rJillo 217 432 1151 6306 163 348 824 1571 

Y.,racuy 270 440 1349 5794 229 335 932 1881 

Z, 11.a 475 678 1678 6354 347 370 958 1557 

, r.iun r!Can 368 558 1629 6119 251 347 912 1574 

I ( () . C 

Virlan .c 6,029 13,862 40,147 280,800 6,371 2,227 6,267 19,055 

Cwcf fickent .394 .211 .123 .0866 .318 .136 .0868 .0877 

o.' vrintlon 

l.lglon mean 5.84 6.30 7.39 8.71 5.48 5.84 6.81 7.36 

l,,:i.arlthtn of 

!wiandardDl- .345 .220 .120 .096 .297 .143 .085 .084 

v ; tlon of 
*., -arithtn of lncome 

Source: Schultz (1975 , Tabln 41), A-1 nnd A2). 
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It may be observed that interregional income variation by education
 

group follows a common pattern in the two countries. The summary
 

statistics at the bottom of Tables 1 and 2 show: 
 (i) The absolute
 

variance of incomes increases with education attainment, but (ii) The
 

variance of the logarithms of income and the coefficient of variation,
 

which measure relative inequality independently of the mean, decline
 

in both countries as educational level increase&,though a reversal is
 

noted among the higher educated in Colombia. (For Colombia, Figure 1
 

shows the greater concentration of department means at higher educational
 

levels.) Relative variation in regional incomes is thus greater for
 

the least educated, which is consistent with the hypothesis that skilled
 

labor markets are closer to equilibrium because of greater mobility 
of
 

the highly educated (Schwartz, 1971; Schultz, 1975).
 

Urban-rural income disparities have been widely-noted in Colombia
 

and elsewhere. 
In the 1973 Census data,for male employees, the mean rural
 

income is found to be 536 pesos, the mean urban income 1,76 pesos, 
a
 

ratio of more than three to one. These comparisons do not standardize
 

for possible differences in the makeup of the rural and urban popula

tions, however.
 

Another important factor influencing income is age. Table 3 reports
 

mean incomes for the Colombian sample broken down by age and education
 

-for male and 
female employees and employers. Figure 2 illustrates the
 

-totals for employees and employers combined. The age income profiles
 

for men 
peak in .the cronn section in the age groups /45-54 for'both em

ployees and employers. 
For women the peak incomes ire recorded from
 

The Venezuelan data did not 
Include age tabulations, so inter
country comparisons on thin dimension are not possible.
 



TAILE 3 

WL.Z AID FEMALE INCOMES BY EMPLOYMENT STATUS WITHIN -13-
ACE GROUPS AND EDUCATION (14 Pesos) 

OALZ 72R AL _ 

Age Croup/ 
Employment NONE 

IRducation 
?RI'-.RY SECONDARY HIllHER NONE 

__duca 

PRIMARY 

io 

SECONDARY HIGHER 

status 

10-19 -
Emnplo7e 413 

(2677) 
454 
(9140) 

623 
(2050) 

1426 
(24) 

316 
(260) 

429 
(1875) 

907 
(1485) 

1747 
(31) 

Itployer 422 
(334) 

535 
(967) 

1345 
(193) 

5OO0 
(1) 

232 
(65) 

189 
(183) 

1577 
(47) 

-
-

Subtotal 414 
(3011) 

462 
(10107) 

668 
(2243) 

1569 
(25) 

299 
(320) 

417 
(2158) 

927 
(1.532) 

1747 
(31) 

20-24 
Employee 527 

(1934) 
695 
(8133) 

1360 
(4146) 

29"6 
(515) 

387 
(156) 

628 
(1875) 

1337 
(3535) 

2497 
(371) 

Employer 645 
(329) 

870 
(1519) 

2064 
(623) 

5994 
(80) 

402 
(47) 

528 
(263) 

2044 
(130) 

4901 
(13) 

Subtotal 545 
(2263) 

722 
(9652) 

1452 
(4769) 

3399 
(595) 

391 
(201) 

616 
(2138) 

1362 
(3665) 

2576 
(384) 

25-29 
Employee 576 

(1576) 
863 
(6939) 

1994 
(3367) 

5363 
(966) 

106 
(154) 

697 
(1377) 

1747 
(2086) 

3537 
(397) 

Employer 836 
(433) 

1151 
(1983) 

2664 
(783) 

7248 
(197) 

366 
(63) 

712 
(284) 

2365 
(158) 

4588 
(30) 

Subtotal 632 
(2009) 

927 
(0922) 

2120 
(4147) 

5682 
(1163) 

380 
(217) 

700 
(1661) 

1791 
(2244) 

3611 
(427) 

30-34 
Employee 593 

(1554) 
999 

(5939) 
2764 
(2165) 

7168 
(711) 

384 
(146) 

C08 
(999) 

2020 
(1059) 

4025 
(164) 

Employer 742 
(470) 

1321 
(2273) 

4158 
(757) 

9719 
(240) 

368 
(103) 

793 
(316) 

2956 
(151) 

5359 
(22) 

Subtotal 628 
(2024) 

1088 
(0212) 

3125 
(2922) 

7812 
(951) 

377 
(249) 

805 
(1315) 

2137 
(1210) 

4183 
(186) 

35-44 
Employee 623 

(3197) 
1149 
(9225) 

3257 
(2591) 

9440 
(685) 

486 
(354) 

878 
(1456) 

2121 
(1115) 

4737 
(133) 

Implo-oer 

Subtotal 

933 
(1340) 

715 
(4545) 

1653 
(4696) 

1319 
(13921) 

4947 
(1415) 

3854 
(4006) 

11628 
(377) 

10217 
(1062) 

364 
(249) 

435 
(603) 

943 
(699) 

899 
(2155) 

3421 
(290) 

2390 
(1405) 

5168 
(31) 

4818 
(164) 

45-54 
Employee 593 

(2274) 
1142 
(5455) 

3592 
(1224) 

10009 
(293) 

464 
(220) 

886 
(623) 

2123 
(462) 

3814 
(41) 

Employer 977 
(1199) 

1834 
(3759) 

5440 
(979) 

13825 
(264) 

457 
(216) 

1018 
(463) 

2476 
(172) 

5700 
(5) 

lubtotal 726 
(3473) 

1424 
(9214) 

4413 
(2203) 

11818 
(557) 

461 942 
(436) (10C6) -

22J9 
(634) 

4019 
(46) 

5"4 
w1loyco 571 

(1370) 
939 

(2280) 
3587 
(403) 

7764 
(98) 

393 
(91) 

778 
(167) 

2208 
(123) 

2144 
(7) 

Euployer 928 
(910) 

.1645 
(2166) 

5362 
(527) 

10717 
(153) 

434 
(142) 

994 
(230) 

3240 
(70) 

6867 
(3) 

Subtotal 714 
(22WO) 

1282 
(4454) 

4593 
(930) 

9564 
(251) 

415 903 
(223) (397) 

2602 
(199) 

3561 
(10) 

65 an$ over 

Employee 595 
(681) 

739 
(780) 

2130 
(97) 

7936 
(25) 

311 
(50) 

565 
(38) 

1685 
(21) 

2000 
(1) 

Employer 691 
(610) 

1435 
(9o) 

5231 
(187) 

7803 
(53) 

333 1068 
(98) (85) 

2178 
(16) 

3617 
(3)' 

subtotal 642 
(1297) 

1124 
(1)48) 

4172 
(284) 

7146 
(78) 

326 913 
(148)(123) 

1898 
(31) 

3213 
(4) 
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age 35-44 among employees with no schooling and some higher education,
 

to age 55-64 among employees with some secondary schooling. The sys

tematic positive relationship between education and income is found 
for
 

_all age groups.
 

incomes are somewhat higher

As anticipated, employer 


than employee incomes for men, but among several age groups of women
 

with less than a secondary education, the reverse is true. The added
 

returns to being an employer appear to grow systematically with age
 

even though, as noted earlier, a growing fraction are becoming employers.
 

Table 4 and Appendix Table A-1 carry out further cross.classifications.
 

Table 4 shows rural and urban income differences standardizing for educa

tion, age, and employer-employee status. Even within these cells, pro

nounced income differences may be noted. Interestingly, the absolute
 

differentials appear to increase with education up through the secondary
 

Note too the virtual absence of persons with higher education in
level. 


rural areas. This may be because higher education is only offered in
 

the cities or because migration is selective of the most
 

highly-qualified rural persons. (Kuznets, 1964; Turnham, 1971). The
 

increase in the rural-urban income differential with educational level
 

and the lack of highly-educated rural workers provide evidence that such
 

a selective migration process is going on in Colombia.
 

Table A-1 presents a detailed cross-clansslfication of the population
 

-by sex-education-age-department subgroupings (1,472 cells in all). 

Several researchers have examined interregional inequality in Colomb-a 

(e.g., Berry and Urrutia, 1976, Chapter 5; Mungrove, 1974; Prieto,1
9 71 ) 

and elsewhere (Williamson,1965 ). Extreme Interregional income inequality 

is noted. It is often suspected that these regional differences arise 

due to failure to hold constant for various factors which influence* 



TABLE 4A 

Rural and Urban Mean Incomes by Age and Education 

Male E ployees 
None 
 Primary 
 Secondary 
 Higher
 

Rural Urban Rural 
 Urban Rural 
 Urban Rural 
 Urban

l0-i9 
 400 
 412 377 
 513
(361) (143) 632 835 (914) (945) (36) 1156
 
20-24 485 (418) - (4)
634 492 
 820 
 923 1375 (291) (118) (722) 

3054
 
(923) (47) 
 (783)
25-29 - (99)


673
459 561 1020 1322 
 2046 8500
(202) (84) (499) (798) 
5236
 

(41) (684) (2) 
 (161)
30-34 
 517 
 685 
 565 1181 1195 2595 
 3000 6590
(184) 
 (94) (401) (733) 
 (17) (415)
35-44 494 
(2) (159)


886 763 
 1343 1019 
 3309  9211
 
(398) (214) (621) 
 (1258) 
 (14) (525)
45-54 483 -- (136)
767 
 615 1397 2464 
 3766 8000
(274) (196) (392) 

9551
 
(771) 
 (7) (235)
55 + 426 (1) (54)
623 
 560 1131 950 
 3206 1000
(268) (160) 7601


(252) (377) 
 (4) (76) (1) 
 (28)

Total. 463 688 543 
 1053 
 1060 2158
(1978) (1009) (3801) (5805) 

5333 6520
 
(366) (3136) 
 (6) (641)
 



TABLE 43 

Rural and Urban MeJAn Inco=s by Age and Education 

None 

Rural Urban 

M alIe E mpl-1o yer s 

Primary Secondary 

Rural Urban Rural Urban 

Higher 

Rural Urban 

10-19 

20-24 

25-29 

30-34 

35-44 

45-54 

55 + 

361 
(42) 

594 
(40) 

820 
(50) 

665 
(65) 

798 
(165) 

832 
(144) 

659 
(191) 

404 
(29) 

507 
(18) 

2061 
(28) 

888 
(27) 

1047 
(111) 

1462 
(92) 

977 
(93) 

545 
(98) 

505 
(115) 

706 
(153) 

730 
(190) 

957 
(325) 

900 
(262) 

832 
(239) 

701 
(93) 

1086 
(184) 

1653 
(231) 

1616 
(290) 

1935 
(635) 

2281 
(457) 

2178 
(372) 

550 
(2) 

1005 
(5) 

1683 
(17) 

2308 
(10) 

2348 
(15) 

1519 
(16) 

1311 
(9) 

1044 
(32) 

2813 
(115) 

2972 
(139) 

3680 
(148) 

4777 
(275) 

5698 
(186) 

5759 
(128) 

-
--

-
-

-
-

-
-

-
-

9175 
(4) 

--
-

-
-

4417 
(12) 

8338 
(42) 

8425 
(45) 

11276 
(62) 

11427 
(48) 

7714 
(36) 

Total 718 
(697) 

1116 
(398) 

798 
(1387) 

1856 
(2262) 

1745 
(74) 

4326 
(1023) 

9175 
(4) 

9419 
(245) 



incomes, among them sex, education, type of employment, (whether an
 

employee or employer), and age. Yet, after standardizing for each
 

of these variables singly and together in Colombia, we find noticeable
 

differences within sex-education-employment status-age cells across
 

departments.
 

Remaining regional income differences could arise from various
 

sources. First, they could be attributed to omitted characteristics
 

of workers, ouch as their actual job experience; an agricultural worker
 

and a factory worker arc not oubotitutea for one another once each has
 

accunulated a lifetime of vocational skills in different fields. Second,
 

regional price variations and amenity levels could represent a form of
 

compensating variation for observed money income differences. Third,
 

regional labor -arkets tay be in diocquilibrium, paying different real
 

wages for similar oervices. Such disequilibria could be a short run
 

consequence of structural changes in location of production or longer
 

run dintortiona in factor markets linked to government wage and employ

ment policieu, union influence, and dissimilar firm demands for specific
 

training. Finally, errors in measurement and functional form in addition
 

to purely random variability will be impounded in the residual.
 

Recapitulation
 

As stated at the outset, the goal of this paper in to quantify
 

personal and regional effects on income variation. The gross differentials
 

(without cron-clanoification) yield the following orders of magnitude:
 

ten-to-one ratio between persons with higher education and per;'ons with
 

none; threc-to-onn between the richest department and the poorest; three

to-one between prime age workers and the very young; two-to-one between
 

men and women; three-to-one between urban workers and rural workers; and
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25Z more for employers and the self-employed than for wage and salary
 

employees. Successively finer cross-claosifications into sex-education

age-departmunt subgroupings produce non-trivial differentials across
 

-any of the four dimensions. To summarize systematically these many
 

comparisons, a statistical framework is needed. For this purpose,
 

the familiar linear model with interaction effectn is adopted. Section
 

IV presents the analytic techniques and Section V the empirical results.
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IV. Description of Analysis of Variance (ANOVA) and Restrictions
 

Analysis of Variance
 

ANOVA procedures have long been used to analyse experimental data,
 

- (Fisher, 1938; Snedecor, 1934), but their application to economic problems 

is quite limited. In particular, on the problem of determining income 

and income inequality, work is Just beginning; see Schultz (1965), Langoni 

(1972, 1975), Fishlow (1973), and C. Chiswick (1976a).
 

Analysis of variance is the "separation of variance ascribable to
 

one group of causes from the variance ascribable to other groups" (Fisher,
 

1938, p. 216). The variance of a dependent variable (which is the sum
 

of squared deviations from the overall mean) in decomposed into two types
 

of effects: those due to variation between different groups and those
 

due to variation within each of the groups. For example, if the dependent
 

variable is income (or its logarithm) for each of I individuals and the
 

independent variable is the region of the country in which they live (J), the
 

total sum of squares (of deviations from the mean) of income is decomposed
 

as follows:
 

I 1 )2 J
 
(1) (yl(Yij - E (Yjj YJ + l(yj - ) 

where nj and yj are respectively, the number of persons in region J, and
 

'heir average income (or mean logarithmic income), and y is the overall mean
 

income. In other words, (1) tells us the relative importance of income
 

variance within regiono as compared with diversity in mean incomes across
 

regions (appropriately weighted).
 

In thin example the only explanatory category is region. ANOVA may
 

be extended to multiple explanatory categories, say region, J, and education,
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k. We then obtain a decomposition of variance as follows:
 

(2) (YIjkm~nj(y
 1 5)2 + Znk(ikY
 

J K - 2 
(YJk- 'J - 5k + ) 

J-1 k-1 

The first term on the right hand side of (2)represents the sum of squares
 

explained by the regional categories, the second term the explanation due
 

to the education categories, and the third is a rcsidual within category
 

measure of variance. The resolution of variance represented in (2) is
 

readily interpreted in classical ANOVA form if region and education
 

categories are indepcndent of one another and the dependent variable is
 

normally distributed. Only in the case of experimentally generated data,
 

for uhich the different seto of categories (or treatmants) are designed
 

to be independent (randomly adminiatered) can the explained variation
 

thus be exhaustively partitioned i..o specific main effecto and residual
 

within group variation. Ini the study of mo, t social and economic data
 

such ac we have here, the explanatory categories tend to be correlated
 

end probably not independent, in which case the explanation of the de

pendent variable may be partly ascribable to the covariation between ex

planatory categories. Hence, if high income regions contain more edu-


Sated persons, the joint explanatory effect of education and region is
 

likely to differ from the sum of the two specific main effects, the
 

difference .eflecting covariation.
 

Analysis of variance can aib he applied to test for non-additive
 

interactions between the explanatory categories. For example, primary
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education may be particularly well-rewarded in high income regions. In
 

this event, the sum of the region and education main effects-systematically
 

underpredicts incomes in high income regions, and conversely, overpredicts
 

- incomes In low income regions. These two-way interactionu may be intro

duced into the ANOVA model with the implicit fitting of additional
 

parameters. As more than two categorical variables are considered to
 

explain the variance in incomes, higher order interaction effects may
 

also be considered as sources of the vortation In personal incomes.
 

Tests can be conducted on each net of categories, any group of sets
 

of categories, each two-way set of interactions, any group of interactions,
 

and so on, to determine if they contribute a statistically aignificant amount
 

to the explanation of the variance of the dependent variable. This teat
 

is based on the calculation of the F ratio, defined as the marginal re

duction in the mean squared error associated with the effect being assessed
 

per degree of freedon required to parameterize the effect, divided by the 

mean squaro error of the fully specified model (includin, various levels
 

of interaction). This significance tesi is identical to the test of re

strictions in linear statistical models (Graybill, 1961), and in the case
 

of a two -jay categorical variable in ordtnary regression analysin,the
 

square of the. t ratio for the binary variable coefficient ii the renpective
 

V ratio.
 

For the empirical work in Section V, the logarithm of income in used
 

as the dependent variable. Thin transformation of income acems advisable
 

because statistical tests applied to ANOVA reuolutions of variance arc
 

based on the anumption that the dependent variable is normally distri

buted; in moat populationa the log of income is more nearly normally dis

tributed than in income itself. Furthermore, the log variance of income,
 

(. 
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as an index of inequality, is amro,senaitive to inequality associated
 

with low Incomes of the poor than are most other inequality measures
 

(Fishlow, 1973), the reason being that differences in the logarithms
 

of income arc wei;,htd by jopulaton shares. 

In asu, analysis of variance procedures decompoa, .r....all variance
 

into withln-category and between-category components, measure the direct
 

contribution of each set of categorien to total variance, and ti,.t che
 

marginal statistical nignificatce of these effects. In corpirinon with
 

other decomposable meanurea of inequality, speclflcally the Thell Index 

of inequality and the Git coefficient, ANOVA has tv.- advantages: (1) 

Generally accepted te!Jtu of statlatical significance are available, and 

(1i) The log variance r:eanure of Inequality attaches greater importance 

1 
to the relative incoe tatun of the poor. 

The strength of atandard ANOVA techniquesii to that they demonstrate 

the importance of ench explanatory factor and each interaction combination. 

However, they do not indicate which of the net of explanatory categories 

(e.g., higher education or hattic literacy) In quant1at vlyy rvre important, 

how they are ordered, or the structure underlyn,, Interaction cnteporles. 

Because we are Interested In the structure of explannatory effects captured 

by the general lirivar nodel, regrent ion analynin In alao undertaken. 

n srennn _Antilyt I:, 

For the regrenlon analysin, all catreorlen are reprenented by duii"y 

explanatory variables where the dependent variable it the logaritho of Income. 

The ordinary regreianion coefficient indlicaten the proportionate- effect of 

14
 
See Fields (forthroming) for a compartnon of the varloi un decorposition 

procedures and a review of epirical studlen in lean developed countries. 
Also see Fishlow (1973) and C. ChluwIck (1976a). 

%. 
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the category measured as a deviation from the suppressed category (re

flected in the intercept). We have generally followed the practice of
 

suppressing the category with incomes that are close to tile poioulation
 

mean income. 
An ordinary t ratio provides one indication of whether
 

the regression coefficient differs significantly from zero. The re

sulting tests of significance should be treated with caution when
 

applied to individual categoricai variables, however, since the choice
 

of which category to suppress is arbitrary. Legitimately one can only
 

test 
the full set jointly using the marginal F ratio tent, the results
 

of which are reported in the ANOVA.
 

Earnings Functions: 
 Tents of Simpler Parameterization
 

The unrestricted linear model described above Incluees large nurbers
 

)f dummy vartableu. 
 It is desirable also to determine whether education
 

md age categories might be specified in a more parsimonious form.
 

With regard to the education variable, Hanoch (1967), Mincer (1974) and
 

ithers approximate the cost of schooling as 
the entire market opportunity
 

value of the individual's time while schoolin ; ntiking a number
 

)f other specific assumptions, an expression is derived for the log

irithm of income as proportionatc to number of yeL!a of schooling.
 

'arameterizing the effects of schooling In thi; way reduces the four
 

..
ducational categories to one discontinuous variable that attributes
 

.the average years of schooling in a category to each 
individual in that category.
 

- In dealing with differences in earnings acros, age groups, economists 

1
have fitted earnings functions using both age and labor market-experience
 

'See, for example, the exchange between Rosenzweig and Morgan (1976)
 
and Blinder (1976).
 

Ii1 
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Research on the determinants of earnings in the United States conducted
 

by Mincer (1974), Heckman and Polachek (1974),
 

and on Sweden by Klevmarken and Quigley (1976) shows that experience
 

provides a better fit for income and wage data
 

than does age. But since actual labor market experience is not always
 

reported, a proxy for experience ib often defined as the individual's age 

minus his years of schooling minus the age of entry into the schuol system. 

This approximation has been used in research on Colombia by Kugler (1975) 

and Fields (1975). 

For the experience proxy to accurately measure on-the-job experience, 

there must be (I) a uniform age of entry into school, (ii) no interruption 

in, or repetition of, schooling levels, and (ill) entry of all persons 

upon leaving school into the labor force where they remain until retirement. 

These assu.nptionn are probably a le:;s satisfactory description of reality 

in Colov-,bia than they are in the United StatesJ, and they clearly do not 

adequately represent the acctnulntion of labor market experience by secon

dary workers, ouch an women. Whether 

age or a proxy for experience in used to explain life cycle variation
 

in labor earnings, a quadratic function in this "experience" variable
 

is generally found to provide " reasonable fit for cro!,r, ,ectional
 

observations on personal income, :arnlngs or wanes. Thin ,pecification
 

"collapnen the seven age cat orlei; used in the unrestricted ANOVA frame

-work to two dincrntinuous variables, experience and experience squared. 

Below, empirical evidence in presented on the relative merits of the 

restricted and unrestricted models. 
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V. Empirical Evidence 

This section presents empirical results for males. Women are ex

cluded because they are thought more likely than men to work part time, 

vhlch complicates interpretations of income variability. Also, age for 

men may be a reasonable proxy for labor force experience, whereas for a 

group of women in the same age group, actual labor market experience may 

vary substantially. 

The working sample consists vf every fifth individual in the four 

percent DAM Census file. Male employees engaged in wage or salary em

ployment in the CUnsun month were aelected for initial CLudy. For com

parative purpooes, all stat.stical exercises are also performed on male
 

employera, which also includes independent workers. The respective sample
 

aizei arc 16,695 for eployeo and 6,090 for erployern.
 

The dependent variable in the eupirical research in the natural log

arithm of monthly inco=a in pesos. Perconn without Incomes and the unemployed 

are attributed one peso per month in order to Include them in the log variance
 

calculation. The explanatory categories are education, age, and place of
 

residence. Four educational categories are dintligulnhed: none, prirz-ry
 

(some or all), secondary (cone or all), and higher (come or all). There
 

are seven age categorleB: 10-19, 20-24, 25-29, 30-34, 35-44, 65-54, 55
 

and over. Two pice of renidence varinblen are annlyzed. One in rural/
 

urban. The other in department of renidence at three different levels:
 

the departmrnt itself (23 in number), groups of departments (11), and
 

geographic regions (6). The geographic distinctions analyzed ate shown
 

In Tahle S_
 

/' 



Department 


1. Atlantico 


2. Bolfvar 


3. Cordoba 


4. Sucre 


5. Hagdalena 


6. La Guajira 


7. Cesar 


8. Antiogula 


9. Caldna 


10. Quindio 


11. Risaralda 


12. Valle 


13. Chocf 


14. Cauca 


15. Narino 


16. Tolima 


17. Huila 


18. Meta 


19. Boyaca 


20. Santander 
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TABLE 5 

Geographic Distinctions Analyzed 

Croups of Departments Region 

A I 

B I 

B I 

B I 

C I 

C I 

C I 

D II 

D II 

D I 

D II 

K III 

K III 

F I 

F III 

C IV 

C IV 

H IV 

I V 

I V 

21. N. de Santander I V
 

22. Bogota, D.E. J VI 

23. Cundinamarca K VI
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Analysis of Variance: Main Effects Model
 

A main effects model without interactions is reported in'Table 6A
 

and 6B, separately for employees and employers. The first column indicates
 

-the simple association between the logarithm of income and each set of
 

explanatory categories; it is comparable to the simple zero order correla

tion in the two category case. The remainder of Table 6 presents five
 

analyses of variance (ANOVA) based on various alternative geographic
 

distinctions, also including age and education categories. All of the
 

main eftects are by conventional statistical standards highly significant
 

at confidence levels in excess of .001. There are two ways of interpreting
 

the importance of these effects. First, there is reported the proportion of the
 

variance in the logarithms of income directly explained by each set of explanatory
 

categories. Second, the marginal F ratio is shown
 

which deflaten the explained variance by the number of categories con

sidered and formally expresses the resulting reduction in standard error
 

of estimate as a ratio to that anticipated from a random set of categories
 

in a normally distributed population. For employee, education provides
 

the most information in predicting personal incomes, in the sense of
 

explaining between 12 and 19 percent of log variance. Its statistical
 

significance it,also the most notable with F's in excess of 1000. The
 

one-way rural/urban distinction accounts for 1.6 to 3.1 percent
 

-of the log variance, and i attributed an F of 400 to 800. The seven
 

-age categories account for six or seven percent of the log variance in
 

incomes and receive nn F of around 300. The regional distinctions, though
 

still highly significant by conventional ntandardn! explain lens than
 

1Given the very large nnmple size virtually any basin for grouping
 
the data according to personal, demographic, economic, noctal or geographic
 
information would reduce the standard error of estimate sufficiently to
 
satisfy the F tcat for statistical significance. 7Tn rr!..t starts to
 
have discriminating power when many degrees of freedom are consumed to
 
namotarI? rft Intprnrtnn efferrn. 
 -




Man 	 Order Proportion 

Effects 	 Correia- of Tr'Ixeg 
t:.t (KR%) tyrpI d 

LAi 1 0) 	 .48 .129 

At* Cro. 	 .31 .064 
(7) 

turatfivy .37 .031 
(2) 

3.,'
(,) .21 

Crowe of 
oc.

Cli) 

Dev. o 	 . 32 

cmfrisae 	 .115 

Yet a-I 
- lai," .339 

Logarith of Incom 
?lea= 


Variance 


Sa=ple Size 

(N='-.ber of explanatory 
categories in parentheses) 


Table 6A 

Analysis of Variance: Main Effects 

Male E Tployees 

Geographic Distinction
 

(3) 


Prortiom Pr?oort ion 

F .atio. of Varls c F Ratio. of Variance F Ratio. 
Marlinal 
1131 

F-, 1ancied 
.194 

Karlital 
1656 

ErpIalned
.165 

Maryinal
1388 

.282 .072 307 .071 298 


805 

.014 70 

.037 92 

-	 .045 - .073 

893 	 .326 595 .345 458 

6.52
 

1.54
 

16542 

Note: All effects statLstically 

(4) 

Without Rural/mrba
Proportion 

of Variance 7 Ratio 
Explained tarplnal

.164 1388 

.071 299 


.043 49 

.074 

.352 288 

significant at .001 

(5) 

With RuallUrbProporti1on 

of Variance P aco. 
Explained 	 Margin"
.120 1038 

.064 278 

.016 404 

.028 33 

.140 

.367 299 

1ee1. 



Table 6B 

knalylsj of Variance: Main Effects 

-Male Employers 

(1) (,) (3) (5)
Zero 

-
Wltthut Rural/rban -WithRural/lrban 

Main Crer I rtpwrt 1oc PrcIo_ ?rc rt e ?eoport ion ProiortIonf Corrvl- of Variance 7 katio, of Variance F 7aio, of Variance 7 7,4tio. of Varian:e vTatio. of Variance 7 Rati. 
)t " - - -u arr1na] Erplatned )arginal Eained Ea~rlmaa 

LWm (4) .44 .103 294 .173 479 .148 403 .129 386 .091 281Aga Cre .19 .026 37 .029 40 .029 39 .025 37(7) .022 35 
aa inj'Uo .38 .052 443 

.024 227 

settes .21 .021 35 
(4) 

Crows of .28 
.031 25 

(2r) 
.099 41 .072 30 

emr1rims" .09 - .030 - .050 - .073 - .142 -
T,,a .279 238 .253 150 .258 111 .326 95 .350 102 

Logariths of Income 

Mean 6.75 

Variance 2.51 

Sample Size 6090 

(N=ber- o czlauatory
catebcries in parentheses) Note: All effects statistically significant at .001 level. 
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might have been anticipated given the prominence accorded interregional variation
 

in studies of income distribution in Colombia. The six regions account
 

for 1.4 percent of the log variance; the eleven labor market groupings
 

of departments account for 3.7 percent, and the full 23 departments explain
 

4.3 percent. In teru of the F test, the 11-way grouping of departments
 

appears the most significant. About one-third of the variance of the
 

logarithm of income is explained by thene three or four oetr.of categories.
 

In Colombia and elsewhere equally parsimonious model specifications
 

generally explain between 25 and 50 percent of t;,r log variance of income.
 

Exploring covariatlon among the explanatoLc" variables, wc find that
 

the direct effect of nge ia not grently Influt'nced by tho iinclualon of 

various regional dintinction, varying narrowly from 6.4 to 7.2 percent 

of the explained variance. Education, hou':v!r, differn bet1:,:cn rural 

and urban areas more than it doen by department of region. Mhen the rural

(JO1,VA 1) the direct i,:ffcct of educationurban distinction In connidtled 

is 12.9 percent, but1 ducratG:l', effect rircin to 19.4 percent when only 

2). 0o the other hrnd, the covariancethe six re.ionn are incl wld (/UOVA 

effect falls fro I ].) to 4.) perccnt, confirminlr the ritrong Avnoclation 

between educatihri, age and the rural-urban categorization. Once the rural

urban dintlnction has been included, it It clear frori ccmparing ANOVAs (1) 

and (5) that the 23 depnrtr.!nt categories inccasc the explanatory power 

of the model modestly, from .339 to .367. 

- The name neries of ANOVA midcln are reported in Table 6B for men 

R2Fields (1975) obtained an of around .5 using a lnrger aet of explana

tory variables including educntlon, experience, city of residence, nod parents' 

educntion. Compnrably high R2n have been obtained in Colo:bia by Ktugler (1975) 

and Mungrove (1974) tuoing nor:cwliht different independent vtIIablen. In Brazil
 

Langonl (1975) reports a notably higher R2(nearly .6), but he includn in ex

planntory varianblen nex, on which wc stratified the sample, nnd fcctor; Fishlow
 

obtained an R2 of .3, also uilng Brazilian ccnnu31 dnta. In the United Staten
 

for white nonfarm males, Mincer (1974) reports an R2 of .3 baaed on schooling 
and a quadratic in aRe. 41 ") 
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reporting their Job type as self-employed or employer. Qu itlittively
 

the results are similar, though place of residencc is somewhat more IL.

•portant (particulirly departments) and age and education are somewhat
 

-less capable of explaining the log variance in incomes. 
Overall, the
 

proportion of the variance explained is lower for employers than iZ is
 

for employees, a fact that is consistent with the presumed g!,.r ater im

portance of unobserved factors such as land and capital in determining
 

employers' Incomes. 
 The log variance of incomes is also substintially
 

greater for employers than it is for emploeeo, 2.5 verstia 1.5. 
 In the
 

United Staten, too, the log variance of entrepreneurial and farm incomes
 

is found to exceed that for wage and salary cmployceo (Friedman, 1957;Kravis, 1962). 

This difference itn probably more pronounced in Colombia the erployerstnce 

group includen not only a rich entrepreneurial and landowning class, but
 

also large number of poor farmers in the rural sector and poor self

employed workers in the traditional urban sector. 
 I;t addition, stochastic
 

variability in year-to-year incomes is probably greater for the self

employed and farmers. 

Two Way Interactions
 

he analysis of variance may be extended to include all two-way inter

actions. Illustrative results for male enploycee 
 and employers are given 

in Tables 7A and 7B. 
 Civen the limitations of our computatioal program, only 

the nix major reglonn are dinttnguinhed it thene ANOVA calculations.
 

The 77 two-way interactions added to the 15 mnin effects increases
 

the proportion of the log variance explained from .35 to 
.39 for employcas,
 

'4
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Analysis of Variance with Interaction Effects
 

Male Employees 

Proportion of 
Varianca Explained 

F Ratio 
Marginal 

df 

Main Effects 

'Education 

Age 

Region 

Rural/Urban 

Covariance 

.122 

.064 

.011 

.027 

.126 

1103* 

286* 

58* 

738* 

--

3 

6 

5 

1 

Main Effects, Total .350 631" 15 

Two Way Interactions 

Education x Age 

Education x Region 

Education N Rural/Urban 

Age x Region 

Age x Rural/Urban 

Region x Rural/Urban 

Covariance 

.005 

.003 

.005 

.003 

.011 

.009 

.007 

7.76* 

5.45* 

45.7* 

2.35* 

48:'0* 

48.8* 

18 

15 

3 

30 

6 

5 

--

Two Way Interactions, Total .043 15.0* 77 

Hain Effccts and Inter-
action Effccts, Total 

.393 115* 92 

Logarithm of Income 

Mcan 6.52 

Varlaice 1.52 

Sa;ple Size 16,542 

*Statiaticelly significant at .001 level.
 



Table 7B
 

Analysis of Variance with Interaction Effects
 

ale Employers
 

Proportion of 
 F Ratio df
 
Variance Explained Harginal 
 -

Main Effects
 

-Education 
 .099 
 293# 3
 
Age 
 .025 
 37* 6
 
Region 
 .016 
 29* 5
 
Rural/Urban 
 .047 
 414 1
 
Covariance 
 .109 
 - .
 

Main Effects, Total 
 .295 
 175* 15 

Dso Way-Interac- tons 
Education x Ago .004 
 2.15* 17
 
Education x Region 
 .003 
 1.78* 15
 
Education x Rurdl/Urban .002 6
4,50* 

Age x Region .004 1.31 30
 
Age x Rural./Urban 2.54
.002 
 6 
Rcgion x Rural/Urban .001 20.4* '5
 
Covariance 
 .006 -- 

'wo Way Interactiona, Total .032 
 3.73* 76
 

dJr Effctr and Inter
£fiop Effei:i, Total .327 32,0* 91 

:nrithm of Income 

Moan 6.75
 

Vpriance 
 2.51
 

a.!ple Size 6,090
 

*Statistically significant at .001 level.
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and from .30 to .33 for employers. These interaction effects meet con

ventional statistical standards of significance. Of the interactions
 

that emerge as of considerable importance (i.e., F'a exceed 40), all
 

-involve interactions with the rural-urban distinction. 
This confirms 

one's intuitive sense that rural and urban labor mtrketo differ in 

more respects than in income level (i.e., in the main effect or intercept). 

The differential rates of technical change in the two nectord in the 

last thirty years, wideni , income gaps, and accelerating rural-urban 

migration have undoubtedly contribo'ted to different wage structures in 

rural and urban areas of Colombia. It in unfortunately beyond the scope 

of this paper to explore further these rural-urban two-way interactions 

to determine what they imply for the structure of earnings, equity and 

efficiency, in Colombia. Relatively little predictivc accuracy, about 

one-tenth, is gained by the Incluoion of five tiros nur.er of unrestricted 

two-way interactions ns there were original aln effccu,. For thlo reason, 

interaction effects are not conridered further. 

Quantification of Peruonnl and Regional Effects 

In order to evaluate the agnit~ide of various cntegorical effects,
 

the uirestricted rain effects model in estimated in equivaleii regression
 

form based on Jummy variables. Both the rural-urban and department cate

gories are reported in Table 8, part A for erployceo and part B for em

.ployers. In Regreaion (1) the coefficient ot. the rural dury variable 

-4 -.981 Indicating thit rcanured in logarith-±i rural iorkern. report 98
 

percent lean Income than urban workera. The rural-urban dlt;tinction
 

alone accounts for 14.5 percent of the variation of the logarithm of income. 

Regression (2) Includes only information on department of residence,
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TABLE RA 

Regressions on the LoRarithm of Income Based on Categorical Data: 
Unrestricted and Restricted Specifications 

(t ratios reported in parenthe5en beneath coefficients) 

Explanatory
 
V,-riabla (1) 


EDUCATION:
 

(Deviation from
 
primary)
 

None 


Secondary 


Higher 

Years 


AGE :
 

(Deviations from 25-29)
 

10-19 


20-24 


30-34 


35-44 


45-54 


55 + 


Years 


Years2 


EXPERIENCE
 

Years 


Years2 


ZONE, Rural-Urban: 
(Deviations from Urban) 

-.981 

(53.1) 


14 A L Z E H P L 0 Y E E 3 

(2)3) (4) (5) (6) (7) 

-.453 
(20.5) 

.926 
(45.5) 

1.96 
(45.9) 

-.300 
(13.7) 

.709 
(33.3) 

1.73 
(41.5) 

.170 

(69.7) 
.205 

(79.8) 

-.624 
(21.4) 

-.260 

(9.16) 

.355 
(4.94) 

.257 
(9.12) 

.252 

(7.88) 
-.0329 

(.87) 

-.575 
(20.7) 

-.242 
(8.94) 

.144 
(4.82) 

.237 
(8.83) 

.218 
(7.14) 

-.024 
(.67) 

.107 

(31.2) 

-.00121 

(26.6) 

.0791 
(35.7) 

-.00115 

(29.0) 

-.799 

(39.8) 
-,436 
(22.3) 

- continued -

9



() 


(Dvain rom Tolima) 

Antloqula 	 .367 

(7.27) 

Atllantco 	 .663 

(10.4) 


Botgo D.E. 	 .850 

(16.7) 


Bolfvar 	 .355 

(4.76) 


loyaci -.466 

(7.10) 


Cadas 	 .206
(3.21) 

Cauca 	 -. 2'. 
(3.0.. 

Usar 	 .205 

(2.27) 


C~rdoba 	 -.073 

(1.02) 


Ctndtna&rca -.103 
(1.72) 


Choc 6 	 -.462 
(3.21) 


uIla 	 -.113 
(1.47) 

La Cusjlra .:6 

(1.78) 
Kagdalena .079 

(.97) 


Meta .267 


(3.01) 

Marlao -.736 
(10.8) 

Norte do Sentander -.186 
(2.84)


d 

Quindlo 	 .181 

(2.20) 


Rlsoralda 	 .286 

(3.86) 

Santander 	 -.129 

(2.19) 


Sucre 	 -.122 

(1.23) 


Val 	 .469 
(9.0 ) 

.5tercept
. 6.28 


a' 	 .1455 .O7 

SI 	 1.141 1.167 
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() (5) (6) () 

'.271 .206 
(5.60) (4.77) 
.271 .125 

(4.41) (2.26) 

.433 .207 
(8.72) (i.65) 

.119 .!3 
(1.67) (1.31) 
-.357 -.413 
(5.69) (7.38) 

.197 
(3,14) 

.179 
(3.26) 

-.210 -.253 
(2.76) (3.74) 

.109 .189 
(1.26) (2.45) 

.026 .071 
(.38) (1.16) 

-. 042 -.095 
(.74) (1.86) 

-.571 -.577 
(4.15) (4.71) 

-.149 -.139 
(:.04) (2.14) 

.06 .064 

(.47) (.52) 
.057 .090 
(.73) (1.30) 

.130 .132 

(1.54) (1.75) 
-.658 -.712 
(10.1) (12.3) 

-.184 -.150 
(2.94) (2.69) 

.0%4 .012 
(.68) (.17) 

.196 .101 
(2.77) (2.55) 

-.187 -.170 
(3.31) (3.3e) 

-.173 -.088 
(1.83) (1.04) 

.227 .174 
(4.55) (3.92) 

6.71 6.41 6.$4 3.84 4.74 

.1 .265 .31 .2843 .2?98 

1.115 1.043 .9914 1.044 1.040 
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TABLE 83
 

Regressions on the Lonarithm of Income Based on CateRorical Data:
 
Unreutrictcd and Restricted Specifications
 

(t ratios reported In parentheses beneath coefficients)
 

HALE EMPLOYERS 

Explanatory 
Variables (1) (2) (3) (4) (5) (6) (7) 

EDUCATION: 
(Devia: ins from primary) 

None -.667 -.406 
(13.8) (8.77) 

Secondary 1.15 .860 
(24.0) (18.6) 

Higher 2.17 1.82 
(23.7) (21.2) 

Years .201 .221 
(38.4) (40.1) 

WE: 
(Deviations from 25-29) 

10-19 -.734 -.599 
(7.50) (6,61) 

20-24 -.158 -.168 
(1.90) (2.20) 

30-34 .205 .200 
(2.78) (2.94) 

35-44 .395 .348 
(6.12) (5.85) 

45-54 .369 .345 
(5.47) (5.56) 

55 + .114 .140 
(1.65) (2.19) 

Years .114 
(13.8) 

Years2 -.00125 

EXPERIENCE: 
(12.8) 

Years .0820 
(14.9) 

Years2 -.00117 
(13.5) 

'ONE, Rural-Urbans 
Deviations from Urban) 

-1.27 -.981 -. 623 
(32.4) (23.0) (15.1) 

- continued 
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TABLE U (continued) 
(1) (2) (3) (4) (5) (6) (7) 

DEPARThE-1ITS: 
(Deviations from Tolima) 

Anttoquis .349 
(3.48) 

.145 
(1.50) 

.093 
(1.03) 

Atllantico .456 -.085 -.093 
(3.66) (,697) (.818) 

Iogot; D.E. .846 .292 .048 
(0.45) (2.94) (.321) 

solfvar -.225 -.446 -.230 
(1.75) (3.62) (2.01) 

loyaci -.823 -.740 -.797 
(6.60) (6.18) (7.21) 

Caldas .189 -.060 .026 
(1.35) (.447) (.212) 

Cauca -.627 -.610 -.581 
(4.09) (4.15) (4.27) 

Ceaar .210 -.039 .004 
(1.14) (.220) (.022) 

Cardobe .058 .004 .031 
(.409) (.029) (.244) 

Cundinamarca -. 303 -. 255 -.304 
(2.59) (2.27) (2.93) 

Choc& -4.09 -3.80 -3.56 
(21.6) (20.9) (21.1) 

lulla -.300 -.26 -.224 
(2.20) (2.01) (1.87) 

La CuaJlira 4.25 .Ar .085 
(1.64) (.473) (.37C) 

Kagladlna .169 .054 -.019 
(1.19) (.396) (.153) 

Met& .215 .179 .170 
(1.23) (1.06) (1.14) 

Narlno -.784 -.642 -.574 
(6.44) (5.49) (5.30) 

Norte do Santander -.166 -..328 -.336 
(1.29) (2.65) (2.94) 

Qulndfo .304 -.161 -.135 
(1.76) (.966) (.880) 

Lisaralda .235 -.083 -.127 
(1.56) (.572) (2.20) 

Santander -.131 -.210 -1216 
(1.18) (1.98) (2.20) 

Sucre -.405 -.413 -. 273 
(2.50) (2.66) (1.90) 

Valle .352 .098 -.125 
(3.39) (.966) (1.33) 

Intercept 7.20. 6.69 7.25 6.40 6.83 3.59 4.68 

a, .1469 .169v .2365 .2255 .3498 .2214 .2237 
ltz 1.463 1.445 1.386 1.395 1.280 1.398 1.396 
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expressed as deviations from Tolima; 
the regression coefficients on the
 

department dummy variables imply that, for example, Bogoti" reports
 

incomes 85 percent more 
than Tolima and Narifto 74 percent less. Re

gresslon (3) shows that when one holds constant for whether the individual
 

resides in an urban or rural area, these department dummy variable co

efficients diilnish in absolute magnitude, e.g., BogotA becomes +.43 and
 

Narifio -.66.
 

Age and education categories are included without regional variables
 

in regression (4). The coefficients on the education categories show
 

that employeen with no education receive incomes 45 percent less 
than those 

with come pimary, while employeen with nlecondlary education earn nearly 

twice no much (.926) and employees with higher education earn nearly three 

times an much an those with a prfru.ry education (1.96). Worker" aged 10-19 

earn 63 percent letin than workern aged 25-29. Incomes rise with age in 

the croas section, peaking between 35 and 55, at which age incometi tend 

to be some 25 percent higher than for those in the late twenties. Overall, 

the education anrid age categories account for about 29 percent of the log 

variance of Incomen.
 

Regrennion (5) combines employee characteristics with geographic 

information. Because of covariatlon between these two pieces of informa

tion, the regression coefficients on all but the department durnter; diminish 

In average absolute rFAgnitude when combined. Comparing regre!lnionq 

-(3) and (5) the rurnl--uran differential decreases from -. 80 to -. 44, 

a reduction of 45 percent. The average absolute vlue of the age durrmes 

decreanses 9 percent.and the education coefficients decrease on average 18 

percent. 
 Adjusting for aRe and education, therefore, reduces nubstantially
 

the gross rural-urban Income differentials. Though a large fraction of
 

http:prfru.ry
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the interregional differences in incomes in Colombia can be explained simply
 

in terms of age and education, much remains to be accounted for by, on
 

the one hand, other aspects of workers' skills, lob experience, and
 

training and, on the other hand, by long run factor market distortions
 

and short run quasi-rents to workers in specific regional labor markets.
 

Comparing regretisaona (4) and (5), 28.7 percent of the log variance 

of incomes in explained by 10 categorical age anal educat!. i variables, 

whereas the addition of 23 rural-urban and department variablea increases 

the proportion explained only to 35.3 percent. Conversely, thesie "3 

regional vnrlabletn decrease the standard Piror of erAttlate by only .5 

percent. 1T11,s, reconitio:1 of p1lace of 1c.eidence, While Informative, compli

caten the nimple linear rode l wJIthout adding iubtantially to it.i predictive 

preclicn. Although a totandard F ratio teijt would nuggeit the need to 

include regional effccts, Ithe rnearch for a timpler income determination 

model may justify neglecting geographic detail even in i country such as 

Colombia where Interreplonal disparities are pronounced. 

Earnin&n Func t-lonri and -; m li fyin Ietrct ion 

Research titudlea on the relatioship between Income and Its determinants 

cononly expre,,,; education and age in yenrn rather than an dumy cate

gorical varailts and thien fit varlfoiv functionial formn-.2 Two eat x ictions 

'The marginal F ratio tent of any rentriction on the main effects model 
-is not likely to be accepted given t'i Inrge nize of the working sample 

- (16680) relative to thre number of i,arnmetern being. fitted (32 in regression 
5). See ,riliches (1976).
 

2
 
Other efforts to search otetistically for the beat functional form
 

for the dependent and Independent variable% in the earnings function have
 
been based on various data sets for the U.S. See Hecknn and Polachek
 
(1974) and Welland (1976).
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are considered here that transform the age and schooling categories from 

the unrestricted estimation of nine parameters (six age and three education 

dummy variables) LO three (age, age squared and schooling), a saving of 

- six degrees If freedom out of 16680. To maintain comparability with 

the ANOVA calculations, schooling and age are measured by the mean years
1
 

in each category. Moving from the unrestricted main effects model
 

(regression (4) in Table 8) without regional effects to the restricted
 

model in regression (6) the R2 decreases .8 percent and the standard
 

error of estimate increases .1 percent. Fven in this case the F ratio 

test rejects the restriction given the n unple size. An
 

alternative is to approximate with a qundratic
 

the effect of post-nchool experience on earnings; when direct information
 

on experience is unavailable, a proxy may be used equal to age minus years
 

of schooling completed minis age of tichool entry (in Colombia, seven). The
 

earnings function sipecifled In termtsu of a quadratic in thin proxy for ex

perience ir; estimated in regression (7). This transformation of age not
 

only fits the income data better than the quadratiL in age (regression 6), 

but it also accouns for the Colombian data better than the unretricted
 

ANOVA main effectn model (regrsslon 4). Further, tile experience trans

formation lenda its;elf to analytic interpretation In the hum-imn capital
 

framework in which the education coefficient cart then be
 

interpreted as a rate of return. The experience trannfnrr.,tion appears to
 

-simplify the earnings function model without unduly restricting it. 

IThe mean yearn of school ing conpleted by employers and omploveen
 
with "primary education" In the name, 3.3; the "necondaiy education" category
 
of employeen han 8.2 ;ad eirployern 8.3 ycarn; and the "higher educntion"
 
category of employees report 14.9 yearn and employers 15.5 yearn. With reapecl
 
to age the midpoints of the categories are treated as the means from age

20 to 54, and the average ape of tile younect and oldent age category is
 
set equal to 17 and 62 years for both employees and em.luyern.
 

I. 
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The regression results presented in Table 8 are based on categorical 

nformation (e.g., knowledge that a particular individual is in age 

ategory 35-44) rather than more exct data (e.g., the iudividual is 

3 yearn old). This wan done in order to parallel the ANOVA specifica

continuous
ion discussed earlier. hen instead the 

ducation and age information in vaed (Table 9), 

he fit to the Colombian data is improved by about ten percent, 

he education coefficicnts change very little, but the age and experience 

oefficlento are modified. Again, the experience proxy appenrn to account 

omewhat better for the logarithms of incomes than t!;e age quadratic formu

ation. For employers, an ohourn In Table RB and the necond half of Table 

, restricting the general ANOVA formulation produces similar results. 

Ins suggests that the information loon annocinted with categorical rather 

han continuous data may be appr(iable. 

nfluence of Education: Quant1tative Estimates 

The etarnings functions and underlying tabulations cast some light on 

he relative private gains to schooling among -mployees in Colombia. Based 

inthe mni.n effecto model represented in regression 5 of Table 8A, persons
 

rith primary schooling had incomes 45.3 percent higher than pernonn with 

o education. Since the difference in mean yearn of schooling between the 

= wo groups in 3.3 yearn, this suggents a gain of 14 percent (i.e., .453/3.3 

137) percent per year. Employees in the necondary nchool category had an 

vrage of 8.3 yearn of school, and thus the rplative gain In Income ansocia

:ed with an average year of secondary school in 19 percent (i.e., .926/5). 

hployeen in the higher education category had on averape 14.9 yearn of 

ichool, yielding an entimated proportionav benefit per year of higher 

tducatton on the order of 16 percent (i.e., (1.96 -.926)/6.6). For
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TABLE 9 

Zamings Function.s Estimated from Continuous Information on 

Schooling and Age: Erployees and Emoloyers 

(t ratios reported in parenthebes beneath coefficients)
 

:Explanatory 
Variable Male Fbloyees M% Fmrvp1oyers 

(1) (2) (1) (2) 

Bchooling .169 .201 201 .219 
(14.2) (50.0) I'..8) (4.3.4.) 

Age .0893 .0915 
(19.2) .4.3) 

Age2 -. 000955 -. 000957 
(16.1) (13.3) 

Ep .o685 .066o 
(21.6) (:4.9) 

rap -. 000931 -. 0878 
(17.3) (13.5) 

Con.tani k'.12 4.85 3.97 4i.86 
(50.3) (106.) (30.0) (64,.3) 

R2 .19T .3247 .2510 .2519 

SEE 1.022 1.018 1.371 1.370 
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employers, even though their incomes include returns to capital am well 

as labor, the apparent relative shifts in earniage functions are quite 

similar: 20 percent for primary school, 23 percent for secondary school, 

and 14 percent for higher education. If one were tilling to aseume that 

the eole coDts of Pehno'ning ara thn foregone t.rkat earninza incurred 

during the period in full time school, thnoe relative ohifta in the 

earninga function could ba interpreted an an catimate of the private rate 

of return to achoolin, (Itanoch, 1967; MIncer, 197t4; iomen:weig and Morgan, 

1976; Blinder, 1976). 

In voizc contexto, it could be argued thnt the gains to education are 

appropriately eatinited after edjuiting for regional effectn. If we 

allow for decpartuent and rural-urban cate,,ortical effertn (repreanion (5),
 

Tabh 8A), the returno to primary and occondary er(ucatlon decrcane--

for primary elucation, by 51 percent for enployeen Pnd 61. percnt for em

ployere; for necondary education, oy 30 and 20 percent renpet ! '.(]cy; and 

for higher educ,tion, by 0.7 percent for employees rnd 6 percent for er

ployers. One Interpretation of thin pntten In that the better educated 

have been disproportionately drawn to urban arema in relatively hip.'t income 

departments. If there were no niration, the relative ohift in enrnings 

function associated -.0th educrtion within a region could be interpreted 

as the private pecuniary benefits fro. obtaining an education in that 

region. But if algration in con.mon, an It in in CoJ¢n-.1+n, prticularly 

among the better educated, then thone who obtain n pr 1-r~rv education, say, 

in Boyaci, my anticipate talrating an an ndult to Pootn?. Te ronblned 

returns to educateion and tigration are In thin cane the stn of the educa

tion effect (+.3) and the difference in the departcent effects (4.2 +.4).
 

or a 90 percetnt Increase in pecuniary income. To estimate the 

J)
 



average Income gain associated vith education, therefore, it may make 

more sense to ra'y on tha return estimates without adjusting for regional 

effects, aiIncr tile wuadjusted fi~pie is wtha t a tepresentative mobile 

worker in nble to obtain by migtating. 

Analysis of Vnriance Within EducatIon and Age Categories 

It was noted in early tabulntion5 that relative inequality measured 

either by the coefficient of variation or the rariance of the lcpari hm 

of Inco'e In rrenter for the lent educated (Table 1). Figure 1 ahowed 

that the relative interregional variation In incomw in lower at highlrr 

education leveln. Figure 2 nu,ge: t age-incoe profiles are nteuper for 

the better educated. Thun we anticipate that an educational attatnrsent 

Increases region in of dimininhcd Irportance relative to age In accounting 

for the log variance of Income. 

To deter ,ine the explanatory Importance of regional differences in 

log Incomes the AN,)VA model is reported in Table 10 within education classes 

ql1
 



knaiv>ls of Variance Within Zd caticn Classes, Malc E ployees 

Mau 
Effects 

Degrees of 
Freedqu 

N0 NE 

Propcrtion 
of Variance F 7_IZo 
E led rFrgIn I 

P R I H ARY 

Proportion 
of Variance F F-t.c 
Explained X&rginril 

S ECON 

Proportion 
of Variance 
Explained 

DARY 

F Ratio 
Mrginal 

HIGHER 

Proportion 
of Variance 
Explained 

F Rati 
Margirn 

Age 

Departmt 
Gro up s 

Rural/Urban 

Covariance 

Total Min 
Effects 

6 

10 

1 

17 

.012 

.061 

.007 

.012 

.092 

6.72k 

19.9* 

23.3* 

17.7* 

.065 

.037 

.044 

.057 

.203 

130.* 

44.1* 

524* 

14.* 

.187 

.005 

.011 

.010 

.213 

130. 

2.26 

47.0* 

52.3* 

.195 

.035 

.000 

-.010 

.220 

26.3* 

2.81 

.00 

10.S* 

LOariths of 

Mean 

Variance 

Incow: 

5.92 

1.17 

6.43 

1.19 

7.26 

1.15 

8.44 

1.26 

le*&=...SI" 2987 9606 3302 647 

*Statistically significant at .001 1vl. 

I 

ID 



Analysis 

TAXr.E 10B 

of Variance Within Education Classes Male ,ployeZr-

N 0 N E 1 F I M A R T S E C 0 N D A R T H I C H ER 

main 

iffKct 

Age 

arct 
Cro'..; 

Lural/Ura 

Covariar.ce 

, tAi Main 
Effects 

DegreesFreeao 

6 

1e10 

1 

17 

Of 

ProportAin 

of ar&r:aneL-Ixsni-cd 

.C24 

.071 

.02.2 

.O0 

.121 

7 Ftic' .ar iru' lr 

4.95" 

8.73* 

26.8 

8.71' 

?rC;-'rt!-

C" var.zn:e
zxp1ainc 

.C 3 

.023 

.062 

.046 

.154 

7 -aato,
S i 

16.7' 

9.76* 

267.A 

39.0* 

proion 

oi Varianc
aine 

129 

.015 

.029 

.09 

.182 

F Ztio,
F gi naI 

28.4* 

1.96 

38.8* 

14.1' 

PProporticon 

of Variance
Explaized 

.061 

.019 

.004 

.001 

.085 

F Ratio,
Marg-nr, 

3.07' 

.49 

.90 

1.34 

Lcgazizhu.of Incose: 

Y'Lea7 

VarLaz:e 

5.90 

2.%, 

4.57 

1.;7 

7.73 

1.41 

8.79 

1.25 

U81.ize- 1095 3649 1097 249 

'rStatistically signtficant at .001 leval. 
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according to the 11 regional groups of departmnts, the rural-urban dis

tinction, and age. The regional categories contribute more to explaining
 

the variance In log incomen foi male employeen with primary education or 

less than for those with secondary or higher education. Age accounts for
 

ontly 1.2 pjeCent of the, log v&riancz of Incowz for thoz.c %.-thno =chooling 

and risen to 19.5 percent anong the higher educated (nee Table 10-A). The 

department groups directly account for 6 to 7 percent of the log
 

variance for cnployeen and e~ployera with no education, but between 1 

and 4 percent for the better educated. Thef rural-urban dintlictIon is 

also of lena lportnn-:e for t:-n with no education thnn for thou! vith 

primary and necondnry educ-ti on.I 

We might hypothtu'ire thAt rept onal differencen In i ncoro.I would be 

more notable ato-r, older ertployeen, gi ven thnt the propennity to move 

declinen with ge. To 'xplore thin question, we performed aninlynes of 

variance vL111AIcr£ i'i,, exnmlnl og the rel tive contribution of edu

cation and plnce of renidence to explAined num o. r iunrrn (Table 11). 

The results show that lequ than six percent of the log vAriance ",f Incomes 

vithin age groups in asnocfated with department groupings, declining 

lWtth only 4 cmployers and 6 employcen with higher education In
 
rural arcan the F tent for the rurnl-urban effect to understandingly
 
Insignificant within the higher education clans.
 



Table 11A 

Analysts of Variance Within Age Groups, Kale Employe 

.030 32.0" .053 3." .I1E 193.0" .179 203.6* .162 284.ri ,179 189.4& .117 63.70 

*F 

I-,, , 

,,.055 .7.5 

.001 . 

.039 -

.124 28.40 

.021 

.018 

.082 

.174 

7.6' .033 

6 .3* .030 

- .163 

44.70 .374 

12.90 .014 

116.40 .047 

- .174 

104.6* .415 

4.7 

160.80 

-

100.9' 

.020 

.044 

.177 

.402 

10.' 

231..0 

151. 5 

.035 

.032 

.152 

.398 

11.1* .043 

102.50 .024 

- .108 

90.4* .294 

7.1P 

39.3* 

34.2* 

Logarithm of Tlnew: 

Me 

VariAca 

S£a1=Ie SIt 

.5.86 

1.12 

2821 

6.41 

1.32 

2983 

6.76 

1.37 

2471 

6.86 

1.47 

2005 

6.82 

1.56 

3166 

6.72 

1.50 

1930 

6.32 

1.60 

1166 

*Statlstically usgIficam: at .001 level. 
lln the case of ages 10-19 there vere no higher educated male employers ad thus only 

three ed.ecioz grou;s reprs.eiced in the sample and only tvo degrees of freedom aepyed. 



Table 11 

Analysis of Variance Withr Ace CoHp8 Male rEloyte. 

- ,?. j.P 0 Io.2 4 * .t 12 .LL. . a o. , -. ? . f or. 4 T..iLeti. * o t T U 4 t .0 W . Lt " 

-

4-0..wv1 

e ,Pu 

Q-t,.. 

.0:5 

-. 

.145 

8.69 

-

3.69* 

.054 

.117 

.2&6* 

Ls.:* 

-

13.6* 

.C5 

.215 

.:14. 

23.26 .C 

- .164 

127k .367 

4.63* 

45.0 

-

31.4* 

.016 

.U48 

.124 

.312 

3. &A 

110.k 

-

51.0* 

.021 

.066 

.119 

.306 

M31.031 

i!3.* .019 

- .113 

113 .270 

4.44 

27.3' 

-

27.8* 

Lotarith. of 

Tariince 

SI.ple Size 

tDCOM: 

5.63 

2.63 

296 

6.50 

1.64 

489 

6.73 

1.77 

665 

6.88 

2.01 

775 

6.95 

2.29 

1588 

6.92 

2.62 

1209 

6.55 

3.10 

1068 

statisticAlly siguificant at .001 ieu'l. 

11z the asse of ages 10-19 there vare no h1ler eiucated male eu1oteru and thus Only 

thre. grouatiopsroup8represented in the simle ad only two degrees of freedom mploy". 
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somewhat to age 30-34 and rising thereafter. The rural-urban distinction
 

accounts for two to five percent after age 20. 
 Educational categories,
 

on the other hand, explain an increasing share of the log variance
 

within age groups, from 3 percent at age 10-19 to 18 percent by age 30

34, and then diminishing to 12 percent within the oldest age group. 
Con

sequently, the relative importance of education vis a via 
region increases
 

sharply up to age 35, whereupon the ratio turns down. 
This in consistent
 

with the age-selectivity of migration in equilibrating labor markets,
 

young workers moving at high rates to take advantage of interregional
 

wage disparities but mobility diminishing beyond the midpoint of the life
 

cycle.
 

Combining -prloyees and Employers
 

We began by stratifying by employment-type (employees vs. employers,
 

in order to reduce probable bias that would arise by mixing returns to wealth
 

of the self-employed with returns from labor. 
 As Fishlow (1972, 1973) has
 

argued in his study of the distribution of income in Brazil, it seems
 

likely that education in particular would be strongly associated with
 

the control of capital, ownership of land, and access to influential
 

institutions and people. Consequently, education's association with
 

income could capture not only an effect of skilln on 
labor's productivity,
 

but also the influence of family social status and wealth on personal
 

Ancome. Without data on wealth or 
 land ownership Fishlow (1973)
 

proposed holding constant for occupational pojition as a means for
 

partially controlling for the influence of these omitted variables in the
 

analysis of the logarithms of income. With 1960 Brazilian census data
 
1For examination of Intergenerational aspects of education in Colombia,
 

see Fields (1975) and Berry and Urrutia (1976).
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his inclusion of a set of occupational categories (i.e., employee, em

ployer, self-employed and sharecropper)explained 3.9 percent of the log
 

variance of incomes and reduced the relative explanatory role of edu
1 

- cation categories (1973, Table 7). Langoni (1975, Table 12) obtained
 

parallel results working with the 1970 Census, i.e., 2.1 percent
 

attributed to three occupations.
 

Given this evidence for Brazil, we combined the Colombian samples
 

of male employees and employers, performing an analysis of variance with the
 

addition of an employee/employer dummy variable. The results are summarized
 

in Table 12. Considering the size of the sample and the noted differences
 

in the level of income between employees and employers, we ate hardly
 

surprised that the employer dummy variable is statistically significLnt.
 

However, it directly accounts for only 0.1 percent of the log variance
 

in incomes among Colombian men.
 

In the equivalent regression (resultn not reported), the coefficient
 

on the employer dummy variable is +.25, indicating that employers cppear
 

to receive about 25 percent higher incomes than employees, holding coritant
 

for the independent effects of age, region, rural-urban, and education.
 

According to Chiswick'a (1975) formulation of the earnings function, the
 

1Fishlow (1973) also reported analysis of occupational categories 

including unpaid family workers. Since he had to impute part of the in
come of the head of households to unpaid family workers, and presurrably
 
this imputation was modest (they being largely teenagers in the poorest
 

.. rural housenoldn), thI; f ve-way occupational division accounts for a sub

.stantinl share of tic log variance in imputed incomes. Indeed the share 
.directly explained by occupation is 19.5 percent compared with education's 
share of only 14.3 percent (Table 6). When unpaid family workers arc ex
cluded, the four way occupational division accounts for 3.9 percent of the 
log variance in income, compared with 12.4 percent for education, 7.1 per
cent for agc, 6.0 percent for region and 4.8 for a division by primary,
secondary and tertiary sectors of the economy (Table 7). 

/Il
 



Main Effects 


Education 


Age 


Department Group 


Rural/Urban 


Worktype 


Covariance 


Total 


Logarithm of Income: 

Mean 


Variance 


Sample Size 


Table 12 

Analysis of Variance Results on Pooled 

Sample of Employees and Emplcyers 

Zero Order 
Correlation 

Proportion ofANOVA 
Sum of Square 

Explained 
F Ratio 

.47 

.29 

.29 

.37 

.08 

.113 

.054 

.017 

.020 

.001 

.135 

.340 

1293" 

308* 

57* 

669* 

46* 

554* 

6.57 

1.80 

22,632 
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regre sion coefficient on the self-employment variable in an earnings
 

function can be interpreted as -logo, where a is the labor share of
 

income received by the self-employed employers. Among Colombia male
 

-self-employed ar.d employern, approximately 78 percent of their incomes
 

are imputed returns to their labor, holding constant for age, education
 

and region effects.
 

In Colombia in contrast to what was found in Brazil uuing a somewhat
 

more limited range of occupational categorien, employees and employers
 

are not found to have a different structure to the earnings function;
 

rather, the level (intercept) of the function is one-fourth higher for
 

employers. The relative effecto of education and age are somewhnt more
 

pronounced anong employees; as an explanation of incomen ari,3g employers
 

region and particularly rural-urban are more important. One rnuspects
 

that the self-employed in the rural and urban nectors warrant separate
 

study. Nonetheless, pooling the two occupation groups does not alter
 

the form of the earnings function greatly, other than in the intercept.
 

1The standard error of estimate is increased by only .5 percent when 

the res-riction is imposed that all of the regional dunny variables, the 
schooling coefficient, and the age quadratic be identical for both employers 
and employees. This set of 13 parameter restrictions on the general ANOVA 
model implien an F ratio of 10.7 with 12 and 22808 degrees of freedom. These 

restrictions would iot be accepted by standard statistical conventions,yet 
in terms of predictive adequacy of the model the pooled results are nearly
 
as good an the stratified results.
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The Relative Size of ReRional Effects
 

Analysis of interregional differences in earnings are difficult
 

to interpret, first because of tile heterogeneity of workers across rvgions,
 

-and second because of the arbitrary nature of administrative "regions" that
 

In this paper we have otandardized for
determine the unit of analysis. 


sex, age, education, and
several important characteristics of workers: 


employmnt type. But we atill lack satisfacLory criteria to evaluate remain

ing regional income differences and decide whether they are large or small.
 

In one country regions may be defined by follo-wing ethnic or socioeconomic
 

populations, thereby exaggerating income differences, and in another
 

country by combining prosperous centers of growth with undeveloped hinter

a aingle regional grouping, diversity may be concealed. Given
lands in 


no time aeries to compare current
departmont units, since there a:-


the only basis for
regional inequality in Colombia with earlier yearn, 


with similar exercines performed for other countries.
comparison is 


studies nurnrmcarizcd in Table

From the several differently atructured 

are not as sub
13, it would appear that Interrcgional incomc differences 


they are in Brazil in 1970, and a fortiori
 stantial in Colombia in 1973 an 


And though the findings arL lenn comparable, it would appear that
 In 1960. 1 


IFiahlow's (1973) results for Brazil In 1960 are ntilar to those ob
account for 5.2
 

tained here for Colombia in 1973; the four regionn of Braztil 


percent of the log variance in incomes whereas the 24 regions and rural/urban 

for only 4.2 percent in Colombia. We nuspect, moreover,
.distinction account 

in largely due to lower in
-that the explanatory effect of ",ector" in Brazil 


nector, and would be enalogoun to the
in the primary or agricultural-comes 

Treating the Colombian rural-urban effect rural-urban effect in Colombia. 

19.9 percent of the
 

as is the sector effect in Brazil (Table 6A, ANOVA 5), 

log variance in accounted for by the pernonal characteristics. in Colombia, 
14.0 percent by their covarintion.2.8 percent by the 23 departmentn, and 

Aggregating employeeu and employern In Table 12 reduces further 
the explanatory
 

tc 18.8, with
 
role of regional categories to 1.7 percent, personal fnctorn 




Table 13
 

Comparisons of Regional Effects in Country Studies
 

Proportion of Log Variance Explained
 

Personal Char- Regional
 
Sample Date acteristics Categories Covarlance Total Source
 

Colombia:
 

Census 1973 .2351 .0431 .074 .352 Table 6A ANOVA (4) 
(11) (23) without rural-urban
 

Census 1973 .1802 .0422 .140 .367 Table 6A ANOVA 5)
 
(11) (24) with rural-urban
 

Brazil:
 

Census 1960 .2543 .0523 n.. .306 Fishlou, 1974 
(18) (4) Table 7
 

Census 1960 .2634 .0614 .183 .507 Langoni, 1975
 
(19) (6) Table 8
 

Census 1970 .3304 .0494 .217 .523 Langoni, 1975
 
(19) (6) Table 8
 

USA:
 

Army enlis,:ees
W'hites only 1969 .0865 .092 
 n.r. .153 Hanushek, 1973
 

(3) (150) Table 1 

n.r.: not reported in original study.
 
IThe personal characteristicn are four education and aev 
n ae categories.
 
The regional categories are 23 departments. Sample Incluue ?_rile employees.
 

2 The pertional characteristics are 
four education an! seven age categories.
 
The regional categorien are 23 departments and the rural/urban distinction.
 
Sample includes mile employees.
 

3The personal characteristics are six education, a-ywn age, and five sectoral 
categories. Your "aJor regions of the country are considered. The occupa
tional distinction a omitted since It includes family unpaid workers for 
whom a low incore was Imputed. The sample of 11,000 families from the national 
demographic census excludes these unpaid famil> workers. 

4 The personal characteristics are five education, nine age, three sectoral, 
and two sex categories. Six regions of the country are distinguished. Both 
the 1960 and 1970 Census samples apparently refer to all persons with reported 
Incomes. 

(notes continued on next page)
 



Table 13
 

Notes
 

--The personal characteristics are years of schooling, Armed Forces
 
Qualification Test score, and a proxy for civilian experience.
 
126 urban regions and 24 rural regions are distinguished. The sample
 
consists of 180,000 enlistees who left the U.S. Army during fiscal
 
year 1969 after less than two years of service, responding to the
 
follow up uurvey and working at that moment full time. The relatively
 
low explanatory power of the personal characteristics io probably
 
due to the narrow range of ages in the sample and the unexplained
 
variability in incomes among ycung, recent entrants to the U.S. labor
 
force. The comparison reported here is based only on whites.
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regional differences in Colombia are no larger than those in the U.S. labor 

market for young white males. 1 Until more analyses along the lines followed 

here are available from a range of countries, the most we can conclude is 

-that Colombia in 1973 does not exhibit unusually large interregional male 

income differences, holding constant for age, education and employment type. 

13.5 percent to their covariation. 

Langoni (1975) considers six regions in Brazil and calculates the
 
same ANOVA results for a sample of men and women from the 1960 and 1970 Cen
suses. In 1960 he finds 7.6 purcent of the log variance explained directly 
by the six regions, whereas in 1970 only 4.9 pe .zent is thus explained. In 
this decade the explanatory importance of education, age, and sector increase 
in Brazil, and in both years the share of the log variance explained is greater 
than we have obtained for Colombian males in 1973. 

iThe U.S. study is quite different, being restricted to a strata of
 

young Army enlio: . whose age, experience, and education are undoubtedly
 
In that study 9.2 percent
less variable than for the entire labor force. 


of the log variance in wages is attributed to differences across 150
 

rural and urban labor market regions.
 



-60-


V1. SumaryZ and Conclusions 

Recapitulation
 

Working with a 4 percent sample of the 1973 Colombian Census of Population, 

we have sought to understand the determinants of Income and income inequality. 

Men and women are walyzed separately, as are employees and employers. 

Within these groups, education, age, region, and rural/urban differences 

in income are distinguished using a variety of procedures including simple 

cross tabulations and decompositions of the log variance of income by analysis
 

of variance and by regression techniques.
 

Table 1, 3, 4, and A-I and Figures 1 and 2 show noticeable differenceE 

in income between man and women, between employees and employers, across 

education categories, across regions, and between urban and rural workers. 

These differences arise both in the simple tabulations and in the finer 

cross classifications by age, education, region, and urban/rural simultaneously 

To interpret variation in in-come across such a large number of cells, a 

formal statistical framework is helpful. 
 For thin purpose, we rely on the
 

linear model in the form of analysis of variance (ANOVA) and multiple regres

sion. These are appied to logarithma of income rather than the absolute value 

of the incomes, the variance of the logarithm of income being a comonly

accepted measure of aggregate income inequality. The statiatical analysis 

is limited to males. 

The ANOVA results summarized in Table 6 support tie hypothesis that 

*ducstion, age, region, and rural/urban contributo significantly in 

accountinF for the log variance of iieimi 
 in Colombia. By standard statistical
 

conventions, the four-way classification by educational attainment is much the 

more important, while the single urban/rural dichotomy is next in importance 
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per degree of freedom used. The seven age categories are generally more 

significant statistically than the six, eleven, or twenty-three regional 

categories. One way of interpreting these results is that if you wanted to 

predict an individual's income and could ask only one question, knowing the 

individual's education would give a more accurate prediction than would either 

his age, region, or knowing whether he lived in an urban or rural area. 

The fifteen parameters used to model the main effects of education, age, 

region, and rural/diban account for one-third of the log variance in incomes of 

employees and one-fourth of that of employers. 711is is reasonable by the standards 

of both high income and low income countries. As shown in Table 7, inter

action effects represented by 76 additional parameters were found to account for 

only an additional 3 to 4 percent of the log variance of incomes in both employment 

groups. That is, a proportionate model of income determination which in linear 

in the variables and ignored interaction effects does almoot as well as a 

more complex specification. 

The next task was to quantify the various personal and regional effects, 

both singly and together. This waa done by regression analysis, comparing 

geometric means. An compared with primari-educated workers, the uneducated 

earn only about half as much, econdary-educated workers nearly double and 

higher-educated nearly triple. Urban/rural differences are about 2 to 1. 

Differences between age categories are as great an 75 percent and between 

departments as high as 150 percent. When the various variables are included 

-in a single regression, however, these differentials are altered. The 

-standarderror of estimate is only 0.5 percent lower in a regression when 

geographic aspects are precent than in their absence. Thus, in the interest 

of a simpler income determination model, there might be some justification 

for ignoring geographic information. 
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The goodness of fit of a restricted earnings function was then examined, 
following standard conventions which restrict the effect of schooling on 
income to be proporational at all levels of education, and approximate life 
cycle proportionate variation in income in terms of a quadratic in age or 
years of labor force experlence. Au compared with the general model, the 
restricted earnings function 
-esults in only a small (0.1 percent) increase
 
In the standard error of estimate when based on the same categorical age
 
information. 
The standard error is actually reduced when the experience
 
transformation of age and schooling is used in the regression. 
 Replacing
 
the categorical age and schooling data by the underlying continuous information 
available from the 
census increases the predictive power of this simple
 

human capital framevork by about a tenth.
 

We next turned our attention to the patterns of income inequality for 
different education and age groups and the correlates of those patterns. 
The
 
tabulations of Section III suggested larger relative dispersion of incomes
 
across regions for the lens educated. This patto n is confirmed in Table 
10 which also explored the relative importance of the various explanatory 
factor3. Across education groups, region is most important for the lowest
 
educational groups, and age gains in importance an education increases. In 
Table 11, across age groups, education becomes increasingly important up to 
middle age; the main regional effects are found to be small and exhibit no 
pronounced trend. These results suggest that if regional labor markets in 
.olombia are not clearing because of institutional restrictionn or inertia 
of potential migrants, this problem is most severe among the least-educated 

and among prime age workers. 
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The employer and employee samples were then pooled. The work type 

distinction was found to contribute only one-tenth of one percent to the 

explanation of the log variance in incomes, even though employers received 

25 percent more income than employees. This is because the income variation 

within employee and employer groups is so much greater than the variation 

between them. This constrasts with similiar calculations preformed on
 

Brazilian census data (Fishlow, 1973; Langoni, 1975) in which occupatio:aal
 

position wan a major explanatory variable that reduced the magnitude of
 

schooling's effect on the logarithm of income.
 

Policy Iiplications
 

Policies to alleviate poverty in Colombia might operate through the
 

labor market in three ways. First, there is need
 

to expand and improve primary education, ahich is still not universally
 

availrable. Each year of schooling in on average associated with about
 

20 percent more income for both 'mployeea and employers. Gains appear
 

to differ between levels, however, being higher at the primary level than
 

at the university level. Primary education would, we feel, be privately
 

beneficial to those who receive it,would promote a reduction n inrome 

inequality, and is warranted by considerations of basic social ustice 

given Colombia's stage of development. 

1 Paat researchers have used similar evidence to argue 

the need for increased expenditures on basic primary education. Their 
"contention is that such expenditures would maximize social returns to education 
-in a narrow productivity sense (Selowsky, 1968; Berry and Urrutia, 1976). 
-Others hesitate to accept this rationale, the reason being that calculations 
of social rates of return to education are based on certain strict assumptions 
about the workings of labor markets (Fields, 1972) which may not hold in 
Colombia. 

/
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Second, it seem likely that improving job information throughout 

the country, particularly for unskilled low income workers, could help
 

narrow the gars In incomes among the various regional labor markets. A policy 
_of 	improved information might aid in the reallocation of th^ labor force to
 

areas 	of greatest need, thereby raising production and raising some individuals' 

Incomes and lovering that of others, probably reducing poverty and inequality. 

Third, vith the recently documented dramatic decline In 
fertility, the
 

rate of growth in the Colombian labor force will subside In the next two
 

decades. It should be possible to 
recatabliah some 
degree of economic-demographic 

balanra betwecu rural and urban areas in Colombia sooner than had been exnecte#4. 

To accomplish this goal, investents in moderization of aRriculture and in ' 

development of non-agrirultural rural activities will be required. 
The 

current Program for Integrated Rural Development now under way in Colombia
 

is a 	step in this direction. 

A concerted effort in these three related arean would certainly reduce 

current poverty and hanten the day when interregional variation in incomes 

reflects to a greater degree only dIfferencea in the productive qualifications 

of the labor force.
 

Areas for Future Research 

The renearch reported in thin paper ay serve as the basis for further 

analysis of the determinanten of inequality and poverty Several areas 

of further study would eer potentially rewarding. 

- Many accontt of economic developm,.nt hold that migration is a critical 

factor in allocating workern efficiently. Our findings for Colombia show 

that 	inter--regional relative inequality is lowest at th,, hip rmt educational level 

which suogests that migration comes closer to equilibrating labor markets 

http:developm,.nt


-0,

at the upper and of the skill and income distributions. One hypotheses in 

that highly-educated workers are better informed of alternative labor 

siarket opportunities and are more willing and financially able than uneducated 

workers to move in rasponse to a given income differential. An alternative
 

hypothesis Is that a positive relationship betweeni labor force mobility and
 

education level arisen because of educated workers' greater absolute income
 

gain if they move, not because of the greater propensity or ability to move
 

in response to a given dollar gain. Research by Fields in collaboration with 

Helena de Jaramillo is in the process of exploring these questions. 

Education, age, and place of residence are impnrtant correlates of 

incomes throughout Colombia for all groups of workers: wage employees, 

mlf-employed, and employers. The slmple linear model doea somewhat better 

for wage employees, for the better-educated, and for prime age workers. 

Since a disproportionate nutder of the poor in Colonhia are neither wage
 

employees nor well-educated nor in the prime ages, additional conaiderations
 

must be introduced to understand how the inco-en of the poor are determined.
 

In urban areas, "- functioning of labor marketo and the tendency toward
 

labor market segmntation merit quantitative analysis. In rural area, 

much of Colombia's poverty in to be found awng the fan flien with little or 

no land. Hence, the variation in the quantity and quality of land owned, 

the land tenure system under whirh land in worked, the ecological zone, and 

aimiliar dimennionL of rural Colordia are probably key explanatory factors in 

-determining income differentlals in the rural population. By Including such 

land-related variables in income-generatIng functionn along with pernonal 

and regional characteriaticn such an those connidered In thin paper, the 

naw-large unexplained cnmponent In the log variance of Income could pro',.Ily 

be reduced. This information, however, is not in the 1973 census. 



-66-

From the findings that education and age account for a substantial 

share of income variation, it may be hypothesized that changes in the 

educational and age composition of the population and in the structure of rewards 

to education and experience would help to explain how Colombia's income 

distribution hae changed. Unfortunately, we will probably have to wait for 

the availability of a comparable public use sample of mic:oeconomic records 

from Colombin'c next census or an interim national household survey to 

determine the predictIve power of this framework in eccounting for changes 

in the distribution of income over time. 

Note: An earlier version of this paper was prepared for the Conference 
on Poverty and Development in Latin America, Yale University, 
April 19-20, 1977. We have benefitted from the helpful comments 
of Juan Buttari on an earlier draft of thi; paper. We wish to 
thank Ruth Ann Daniel, Helena Jaramillo, and Judith Oder for 
their invaluable research assintance in preparing the data for 
this paper and Diane Rocklen for her careful typing. 
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Table A-1 

NALE AND FEMALE AVERAGE HONTHLY INCOMES BY AGE GROUPS 
WITHIN DEPARTrfENTS AND BY EDUCATION (in Pesos) 

MALE FE MALE
 
Education

DEPARTHENT/ Education 
AG G.I -'P NONE PRIHARY SECONDARY HIGHER NONE PRIMARY SECONDARY HIGHER 

Anttoquit: 
10-19 511 505 782 3133 361 530 990 -

(544) (1598) (351), (3) (35) (246) (197) -

20-24 585 748 1398 3050 602 704 1421 2683 
(401) (1561) (872) (79) (21) (309) (559) (55) 

25-29 802 928 2099 5918 388 739 1999 3692 
(374) (1416) (724) (166) (21) (252) (378) (53) 

30-34 691 1206 2986 8292 * 408 794 2144 3677 
(319) (1287) (471) (140) (22) .(218) (197) (28) 

35-44 775 1469 4156 10783 528 960 2337 4031 
(731) (2197) (626) (133) (50) (304) (181) (18) 

45-54 833 1505 5182 11943 575 882 2047 4750 
(552) (1484) (331) (63) (36) (162) (96) (2) 

55-64 736 1277 5058 10422 421 714 3005 -

(320) (711) (1.51) (36) (19) (57) (24) -

and 
Over 

625 
(188) 

1041 
(288) 

6084 
(40) 

8300 
(9) 

245 
(11) 

1277 
(16) 

2976 
(5) 

-
--

Atlantico 
i0-19 476 654 986 1000 656 543 1019 1860 

(74) (239) (80) (1) (18) (81) (87) (5) 

20-24 724 959 1416 2397 416 734 1204 1970 
(71) (405) (290) (39) (7) (145) (246) (35) 

25-29 768 1099 2024 4330 513 647 1510 3030 
(70) (375) (261) (70) (8) (91) (124) (33) 

30-34 619 1396 3387 7239 360 1136 2371 4000 
(54) (322) (226) (65) (12) (60) (72) (8) 

35-44 864 1526 3590 10858 6CL 1042 2223 5019 
(146) (539) (311) (61) (ib) (98) (100) (8) 

45-54 1303 1856 3462 10016 852 1034 2285 3500 
(79) (445) (162) (38) (1)) (62) (35) (2) 

55-64 1028 1823 4343 8730 490 834 2471 1550 
(60) (180) (79) (20) (7) (23) (8) (2) 

65 and 603 1654 3301 10000 513 793 2750 --

Over (46) (65) (25) (1) (3) (7) .. (2) -

rogr'P.a, D.E. 
Q-1 9 408 627 938 1423 299 434 913 1712 

(84) (1109) "(714) (14) (43) (544) (436) (17) 

20-24 775 938 1532 3812 346 675 1405 2593 
(77) (1268) (1316) (276) (26 (560) (1006). (160) 

25-29 818 1168 2264 6153 465 753 1886 3672 0 

(70) (1295) (1081) (529) (30) (438) (656) (203) 6,0 
30-34 925 132 3372 0407 511 875 2433 4682 
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Table A-1 (continued)
 

MALE FEMfALE 
Education Education 

PEPARTMENT NONE PRIMARY SECONDARY HIGHER NONE PRIMARY SECONDARY HIGHER 

35-44 -- 1048 1694 4330 10593 669 979 2721 5014 
(226) (1964) (1071) (487) (92) (579) (454) (88) 

45-54 1017 1824 5514 13126 564 1012 2485 4076 
(155) (1198) (640) (249) (64) (251) (206) (26) 

55-64 1097 1789 5352 10395 729 1262 3196 4020 
(86) (474) (260) (109) (19) (88) (72) (5) 

65 and 745 1398 4882 9086 983 804 20)0 3213 
Over (28) (154) (64) (36) (17) (16) (7) (4) 

Bolvar 
10-19 479 638 998 600 405 429 901 -

(143) (189) (38) (2) (22) (51) (26) -

20-24 579 724 1589 4179 336 549 1314 2880 
(130) (254) (132) (12) (12) (49) (91) (5) 

25-29 759 1054 1720 5483 483 684 1522 4121 
(123) (235) (125) (16) (11) (49) (71) (7) 

30-34 864 1098 2490 6473 527 873 1615 3417 
(89) (177) (98) (19) (18) (33) (24) (6) 

35-44 951 1356 2980 8478 400 709 1903 3153 
(202) (355) (137) (22) (30) (69) (40) (6) 

45-54 781 1362 3778 11009 593 711 2156 3772 
(147) (234) (68) (11) (16) (35) (23) (3) 

55-64 942 1416 2490 28300 823 691 1000 1805 
(89) (115) (31) (2) (10) (28) (1) (1) 

65 and 586 919 2119 1475 223 708 300 --

Over (55) (52) (18) (2) (8) (6) (2) -

Boyaca 
10-19 232 266 801 -- 205 347 1030 365 

(109) (492) (40) -- (12) (80) (26) (1) 

20-24 322 403 1433 3348 134 303 1364 1500 
(58) (411) (96) (9) (8) (47) (75) (4) 

25-29 382 679 1904 3591 204 390 1372 5340 
- (64) (371) (96) (9) (4) (38) (44) (5) 

30-34 473 722 2931 6759 75 695 2289 4384 
(87) (346) (71) (16) (4) (15) (35) (5) 

35-44 362 873 3586 6166 370 606 1520 2843 
(216) (603) (93) (20) (24) (46) (29) (4) 

45-54 364 955 3863 7586 290 1400 1679 5000 
(164) (397) (52) (11) (17) (19) (21) (1) 

55-64 338 690 2626 5221 258 632 1525 -
(133) (218) (26) (7) (17) (6) (4) -

65 rnd 244 671 3616 6645 62 150 883 
0-: (79) (82) (10) (4) (6) (2) (3) -
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Table A-1 (continued) 

JiEARTI4ENTr/ 
MALE 
Education 

FEMALE 
Education 

AGE "ROUP NONE PRIHARY SECONDARY HIGHER NONE PRIHARY SECONDARY HIGHER 

Caldas 
10-19 

-
478 
(94) 

500 
(485) 

661 
(72) 

--

--
238 
(4) 

393 
(60) 

1003 
(40) 

-
-

20-24 633 
(61) 

691 
(357) 

1924 
(131) 

2689 
(9) 

150 
(2) 

678 
(55) 

1304 
(no) 

2757 
(9) 

25-29 634 
(66) 

899 
(319) 

1954 
(119) 

5517 
(14) 

500 
(2) 

584 
(46) 

1723 
(71) 

3957 
(7) 

30-34 

35-44 

648 
(59) 
716 

967 
(296) 
1185 

2976 
(82) 

2879 

5355 
(19) 

9806 

• 406 
(8) 

313 

535 
(33) 
764 

1743 
(21) 

1781 

2207 
(4) 

3600 

45-54 

(146) 

964 
(124) 

(537) 

1328 
(399) 

(99) 

4146 
(53) 

(27) 

15425 
(8) 

(8) 

736 
(9) 

(64) 

676 
(38) 

(34) 

1925 
(19) 

(2) 

-
-

5!,-64 780 
(73) 

1251 
(180) 

5062 
(20) 

10000 
(5) 

193 
(6) 

682 
(6) 

2668 
(6) 

-

-

65 and 
Over 
La 

680 
(42) 

1266 
(66) 

5493 
(9) 

5000 
(2) 

193 
(3) 

450 
(3) 

--. 

--. 

1C-19 276 
(105) 

300 
(277) 

675 
(11) 

--
--

126 
(5) 

394 
(41) 

911 
(7) 

-
-

2C,-24 417 
(69) 

497 
(211) 

1162 
(51) 

3725 
(4) 

374 
(8) 

449 
(33) 

1196 
(44) 

1807 
(3%0 

22-29 388 
(48) 

558 
(197) 

2089 
(51) 

4359 
(15) 

333 
(9) 

614 
(19) 

1476 
(34) 

3900 
(2) 

3:1-34 

3!,-44 

537 
(54) 

474 
(126) 

692 
(184) 

794 
(335) 

2100 
(43) 

2607 
(40) 

5244 
(9) 

7000 

(10) 

258 
(6) 

314 

(21) 

524 
(30) 

646 

(33) 

1359 
(23) 

2085 

(18) 

4200 
(3) 

-

-

45-54 387 
(86) 

913 
(205) 

2160 
(28) 

10652 
(6) 

436 
(16) 

546 
(24) 

2545 
(13) 

-

-

5';-64 421 
(51) 

703 
(112) 

1664 
(8) 

4302 
(5) 

309 
(13) 

356 
(11) 

1986 
(2) 

-

-

65 nnd 
Over 

-
-

467 
(34) 

769 
(43) 

938 
(4) 

5000 
(1) 

246 
(5) 

133 
(3) 

1493 
(2) 

-

-

10-19 832 
(71) 

643 
(98) 

1156 
(9) 

--
--

581 
(9) 

360 
(25) 

1356 
(12) 

-
-

.-24 818 
(54) 

958 
(126) 

1455 
(43) 

7500 
(2) 

300 
(3) 

955 
(18) 

1504 
(34) 

3500 
(2) 

25-29 1177 
(44) 

1060 
(123) 

1861 
(49) 

6538 
(13) 

248 
(3) 

633 
(15) 

1586 
(12) 

-

-

30-34 896 
(43) 

1265 
(101) 

4169
(30) 

12429
(7) 624

(8) 724(12) 3350(4) 4620(2) 



lable A-1(continued)
 

MALE FEMALE 
Education Education 

DEPARTMENT NONE PRIMARY SECONDARY IGHER NONE PRIMARY SECONDARY HIGHER 

35-44 1086 1396 3627 9817 664 1047 2250 -
_ (86) (158) (31) (3) (11) (18) (7) -

45-54 726 1393 3272 15000 500 600 3633 -
(70) (114) (25) (1) (5) (7) (4) -

55-64 846 P892 2360 2600 550 839 1200 -
(39) (41) (5) (1) (8) (3) (2) -

65 and 1103 633 738 3000 200 -- 6000 --
Over (15) (6) (4) (1) • (1) -- (1) --

Cordoba 
'.0-19 386 463 1029 -- 149 359 1021 -

(201) (256) (16) -- (18) (43) (20) -
20-24 515 

(191) 
618 
(271) 

1169 
(62) 

1750 
(4) 

531 
(16) 

387 
(35) 

2486 
(63) 

3700 
(1) 

25-29 545 896 3147 8086 487 630 1566 2117 
(121) (198) (57) (5) (9) (24) (29) (3) 

30-34 487 894 3059 6938 250 716 1756 -
(133) (175) (42) (8) (8) (23) (16) -

35-44 611 1033 2783 8215 445 871 4588 2610 

45-54 
(256) 

729 
(275) 

1213 
(64) 

4545 
(12) 

7660 
(31) 

290 
(21) 

1153 
(13) 

2210 
(2) 

3800 

55-64 
(186) 

562 

(168) 

1168 
(30) 

5578 
(10) 

4850 
(19) 

563 

(14) 

1100 
(6) 

1954 
(1) 

-

65 and 
(118) 
1879 

(69) 
1167 

(17) 

2400 
(4) 

--
(5) 

425 
(3) 

500 
(5) 

--
Over (62) (34) "(6) -- (6) (1) -

Cu.idinamarca 
10-19 332 375 940 -- 228 360 782 -

(148) (712) (77) -- (9) (91) (44) -
20-24 448 529 1360 2760 167 497 1335 2580 

25-29 

(118) 

536 

(581) 

797 

(137) 

1670 

(10) 

4565 
(3) 

467 

(79) 

683 

(119) 

2200 
(5) 

2814 

30-34 

(106) 

572 

(529) 

775 

(120) 

2179 

((26) 

3478 

(6) 

341 

(46) 

736 

(78) 

1938 

(7) 

1955 
(111) (504) (98) (23) (9) (35) (38) (7) 

35-44 546 927 2855 8375 372 906 -2128 -
(286) (890) (131) (18) (29) (68) (50) -

45-54 523 
(232) 

929 
(642) 

3296 
(78) 

5899 
(14) 

771 
(22) 

931 
(43) 

1585 
(30) 

1200 
(1) 

55-64 611 1084 3084 5227 881 591 2061 -
(197) (344) (37) (9) (10) (15) (9) 

05 and 
Over 

516 
(115) 

878 
(108) 

2365 
(17) 

8767 
(3) 

262 
(12) 

616 
(7) 

2000 
(2) 

-

-- cb 



-75-


Table A-1 (continued) 

MALE FEMALE 

DEPARTMENT/ Education Education 
AGLI GROUP NONE PRIMARY SECONDARY HIGHER NONE PRIMARY SECONDARY HIGHER 

Choco 
10-19 94 332 1125 -- 27 146 2 -

(57) (41) (4) -- (30) (8) (2) -

20-24 209 380 1257 -- 245 25 1572 2040 
(29) (48) (23) - (8) (13) (19) (1) 

25-29 280 593 1793 3819 77 301 1400 -
(17) (39) (22) (2) (24) (17) (15) -

30-34 265 816 2409 10000 23 285 1128 8000 
(21) (43) (16) (1) (9) (9) (5) (1) 

35-44 332 815 1942 7782 63 291 2219 -
(63) (76) (15) (8) (49) (14) (10) -

45-54 284 808 2168 2900 112 661 1296 2500 
(56) (53) (9) (2) (36) (5) (4) (1) 

55-64 266 963 1800 7000 194 300 2000 -
(40) (4) (1) (1) (23) (3) (3) -

65 and 285 1156 1500 - 105 -- --

Over (24) (25) (1) -- (18) - - -

Ifuila 
10-19 326 385 975 -- 176 388 805 -

(76) (259) (28) -- (5) (40) (35) -

20-24 762 579 1567 3443 583 549 1258 4375 
(62) (216) (67) (7) (3) (29) (65) (4) 

25-29 498 750 2366 4911 243 538 1516 2867 
(53) (231) (65) (11) (3) (18) (37) (3) 

30-34 647 835 2535 7258 264 413 1697 -
(62) (221) (36) (9) (5) (14) (23) -

35-44 735 1095 4306 5664 451 1180 2108 1500 
(156) (371) (45) (7) (9) (36) (17) (1) 

45-54 731 1250 3316 8285 951 1454 2011 -
(128) (219) (28) (9) (7) (18) (13) -

55-64 1532 1234 2056 13080 594 531 1500 -
(85) (120) (9) (1) (8) (10) (10) -

65 and -- 499 1053 3333 4150 117 500 825 --
Over (42) (44) (3) (2) (3) (1) (2) --

Guajira 

10-19 722 774 1260 -- 230 445 933 -

(9) (44) (5) -- (3) (17) (7) -

J-24 686 859 2108 3000 300 475 1666 -
(11) (53) (26) (1) (2) (6) (24) -

25-29 868 1595 2683 5333 670 859 2011 3500 
(11) (47) (32) (3) (2) (7) (10) (1) 

30-34 976 1534 3024 5333 1150 1387 1759 -
(17) (33) (17) (3) (2) (11l (.... 
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Table A-I (continued)
 

MALE FEMALE 

Education Education 

DEP#RTNENT NONE PRIMARY SECONDARY HIGHER NONE PRIMARY SECONDARY HIGHER 

3!-44 795 2880 3375 12000 438 786 2108 -
(20) (70) (24) (1) (2) (7) (9) -

4!.-54 - 585 1316 3600 15500 247 836 1982 -
(14) (33) (11) (2) (3) (5) (4) -

55-64 1875 1207 3023 -- 200 -- -
(12) (11) (4) -- (2) ...... 

65 and 690 1567 3750 -- 900 -- 1500 --
Over (5) (3) (2) -- • (2) -- (1) --

Magdalena 
10-19 514 633 930 -- 190 327 1100 -

(149) (111) (21) - (5) (23) (16) -
20-24 605 784 1329 1700 601 453 1345 1800 

(103) (188) (71) (4) (8) (18) (61) (1) 
25-29 714 864 1691 4480 313 1344 1711 4030 

(87) (184) (58) (5) (4) (12) (39) (2) 
30-34 683 996 3196 6486 697 669 2173 5000 

(95) (141) (54) (7) (6) (16) (26) (1) 
35-44 862 1411 3239 8260 473 1172 1691 3067 

(168) (247) (84) (10) (13) (32) (35) (3) 
45-5 771 1351 3395 7156 440 895 2591 5500 

(105) (154) (46) (11) (9) (16) (7) (2) 
55-64 749 1086 4193 6286 183 1775 2046 -

(76) (64) (18) (7) (4) (4) (1) -
65 and 927 2424 2339 -- 200 900 1700 --
Over (33) (41) (10) -- (1) (6) (2) --

Meta 
10-19 454 517 865 -- 250 425 1120 -

(34) (146) (30) -- (2) (22) (17) -
20-24 602 810 1633 - 250 730 1466 1700 

(22) (139) (52) -- (2) (23) (40) (1) 
25-29 721 1013 2800 3900 483 593 1757 4400 

(34) (138) (55) (5) (3) (15) (19) (2) 
30-34 - 530 1271 2960 9640 250 1030 2036 -

- (37) (123) (37) (10) (1) (10) (11) -
35-44 817 1216 2993 5507 1269 1002 -.1553 -

(75) (203) (42) (6) (7) (22) (10) -
45-54 792 1591 7984 7000 267 2061 1860 5000 

(53) (97) <16) (3) (3) (11) (9) (1) 
55-64 1124 1576 2629 -- 360 -- -- 5000 

(29) (47) (7) -- (2) -- (1) 
65 and 941 778 9000 4250 -- -- --
Over (23) (13) (1) (2) -- ". 



-- 
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Table A-i (continued)
 

HALE 

DEUARTMENT/ FrWEALE


EducationAGE GROUP NONE PRIMARY Education
SECONDARY 
 HIGHER 
 NONE PRIMARY SECONDARY HIGHER
 

Narino
1(-19 242 
 242 
 665 
 203
- (129) (517) (27) 
175 973 -

(18) (131) (21)
26-24 -295 
 392 
 1158 

(97) 

1811 245 1389 3250

373 


(422) (84) (9) 
 (15) (89)
2.-29 319 (55) (2)
446 
 4926 

(108) 

1531 224 344 1502 3141
(384) (62) (18)

3(-34 327 571 2392 

(9) (66) (37) (8)

6757 
 147 
 1935
(103) (319) (38) (13) 

449 3436
 
(16) (54) (30)
3!--44 672 (7)
849 
 2595 
 6627 
 246
(20C) (550) (70) 

396 1842 4750
(9) (39) (100)
4.i-54 363 (24) (2)
589 2337 
 165 807
(141) (367) 
8612 

1245 3500
(46) 
 (7) (36) (79) (8)
53-64 319 (1)
503 
 4287 
 6000 
 237 
 248 
 2488
(82) (237) (19) -(3) (17) (32) 
 (8)
65 and -285 
 402 

)ver 1427 106 487
(62) (111) (3) 400


(23) (10) 
 (1)

de Santander
i0-19 
 413 
 353 
 701 


429
(182) (422) (54) 
250 793 -
(10)
20-24 413 (78) (42)
657 -1376 
 3557 
 243 552
(105) (362) (103) 

1235 2186
 
(10) (10) 
 (47) (38) (10)
3-29 545 821 
 1882 4860 250 588 1609 3033
(98) (327) (93) (18) 
 (5)
33-34 507 864 (47) (57)
3617 7332 (6)
92 493 1863
(76) (275) (72) (12) (27) 

3801
 
(6)
35-44 605 (27) (5)
1218 
 3866 
 8544 
 441 
 3222
(219) (468) (91) 

737 5060
 
(18) (15)
45-54 621 (53) (35) (1)
1354 
 2805 
 7771 
 487 
 723
(147) (286) (41) 

1475
 
(7) (8)
:5-64 541 (31) (16)
1156 -4562 
 6190 
 252


(108) (160) (22) 
2024 1500 -

(6) (13) (7)
65 and - (5) -464 
 7" 
 2160 
 2458 
 183 
 410 

(59) (/1) 2400Over - -

(5) (1) (4) 
 (5) (2) Quindto(5(2

10-19 
 400 
 459 
 577 
 2000 
 360
(26) (235) (44) 

213 626 1475

(1) (3) (30) (29) (1)
464 


(24) 
640 1302 285 573 1171


1986 

(173) (90) 2085
(10) 
 (2) (32) (40)
25-29 613 (6)
932 
 2095 
 3723 
 350 
 512 
 2984
(32) (140) (57) 

1562 

(14)
3U-34 575 1271 (5) (23) (29) (7)
2821 
 4700 
 350
(28) (132) (42) (2) 

526 2220 3650
 
(2) (17) (19) (2)
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Table A-1 (continued:
 

HALE 
Education 

FE I(A L E 
Education 

DEPARTMENT NONE PRIMARY SECONDARY HIGHER NONE PRIMARY SECONDARY HIGHER 

35-44 628 1325 3422 8718 248 519 1952 5750 
(65) (244) (65) (17) (12) (38) (18) (2) 

45-54 1752 1729 3380 13000 594 606 3357 -
(58) (167) (50) (4) (5) (16) (3) -

55-64 620 1349 3689 40000 483 542 850 -
(30) (88) (18) (1) (3) (6) (2) -

65 and 456 1324 950 -- 400 -- -
over (21) (37) (4) -- (1) -- --

Risaralda 
10-19 516 488 848 1200 412 5)22 -

(48) (312) (65) (1) (5) (64) (43) -

20-24 641 727 1J16 3500 325 668 1131 3992 
(40) (264) (103) (7) (2) (66) (81) (9) 

25-29 676 1112 1944 6152 190 709 1136 3389 
(33) (224) (110) (18) (2) (63) (49) (9) 

30-34 697 1173 230 6323 423 1135 1696 4880 
(53) (220) (59) (19) (4) (35) (19) (5) 

35-44 699 1429 4470 8515 593 810 1802 2950 
(93) (350) (94) (10) (8) (57) (25) (2) 

45-54 764 1344 3584 9003 556 1424 1838 -
(63) (271) (43) (9) (9) (32) (11) -

55-64 714 1536 2714 5500 -- 1625 4000 -
(45) (136) (21) (2) -- (10) (1) -

65 and 552 1069 6950 -- 200 1800 -
over (21) (63) (10) .-- (2) (1) --

Santander 
10-19 314 336 683 ,- 214 332 820 -

(186) (751) (91) -- (21) (172) (105) -

20-24 391 664 1509 3367 323 633 1211 2325 
(131) (624) (190) (28) (17) (114) (204) (15) 

25-29 444 784 1957 4901 325 652 1491 3879 
(159) (540) (185) (34) (18) (95) (99) (18) 

30-34 _ 508 1080 3488 6832 341 794 2044 3630 
(138) (502) (125) (40) (19) (66) (68) (3) 

35-44 532 1194 3973 8734 315 794 "2087 5450 
(327) (891) (166) (37) (51) (106) (74) (4) 

45-54 513 1533 4128 9189 344 726 1761 -

(313) (532) (77) (18) (32) (54) (21) -
55-64 514 1084 4376 10000 294 1043 1955 5600 

(211) (262) (45) (1) (15) (22) (12) (1) 

65 and 456 981 7507 3500 133 1055 589 -

over (115) (104) (12) (1) (7) (14) (2) -- (\ 
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Table A-1 (continued)
 

HALE 
FEMALE 

"---'--'-'--" 
DEPARTHENT NONE PRIMARY SECONDARY HIGHER NONE 

Education -
PRIARY SECO;DARY 

Sucre •, -IGHEI 
10-19 373(116) 448(97) 1425(12) ---- 393(15) 436(164) 1018(14) -

2!-29 

3-34 

35-44 

45-54 

55-b4 

65 and 

over 

530 
(95) 

639 
(59) 

624 
(69) 
564 

(114) 

649 
(100) 

622 

(66) 

795 

(35) 

717 
(93) 

905 
(84) 

942 
(68) 
931 

(127) 

2416 
(83) 

1565 

(44) 

1268 

(19) 

2098 
(35) 

2752 
(34) 

2963 
(33) 
2682 

(30) 

3138 
(20) 

17490 

(5) 
5270 

(6) 

2435 
(2) 

3375 
(6) 

7172 
(6) 
7086 

(7) 

2000 
(I 

._ 

--

500 

(1) 

379 
(7) 

297 
(9) 

481 
(10) 
529 

(9) 

620 
(10) 

417 

(6) 
1050 

(4) 

447 
(22) 

761 
(14) 

626 
(16) 
650 

(7) 

818 
(5) 

750 

(2) 
900 

(1) 

'130 
(36) 

1575 
(18) 

1733 
(3) 
2574 

(6) 

1900 
(1) 

--

-. 

-. 

--

3600 
(1) 

2685 
(2) 

4000 
(1) 
-

-

-

-. 

._ 

. 

, 
011ma3-19 

20-24 

25-29 

30-34 

35-44 

45-54 

55-64 

65 and 
Dver 

384 
(163) 

41 
(110) 

629 
(93) 

615 
(106) 

918 
(251) 

856 
(187) 

991 
(157) 

981 
(76) 

431 
(467) 

608 
(442) 

850 
(358) 

1035 
(364) 

IL208 
(579) 

1329 
(393) 

1231 
(209) 

1895 
(82) 

837 
(66) 

1338 
(122) 

2032 
(102) 

3580 
(79) 

3727 
(115) 

2901 
(68) 

3890 
(23) 

4363 
(4) 

--
--

3011 
(7) 

4778 
(27) 

5730 
(22) 

9797 
(18) 

23033 
(9) 

5667 
(3) 

"-
"" 

348 
(5) 

414 
(8) 

397 
(6) 

233 
(6) 

339 
(12) 

406 
(18) 

560 
(12) 

385 
(6) 

339 
(36) 

479 
(59) 

675 
(35) 

728 
(35) 

828 
(48) 

467 
(18) 

478 
(14) 

1575 
(2) 

797 
(62) 

1354 
(129) 

1539 
(73) 

1707 
(34) 

2022 
(39) 

1738 
(19) 

1648 
(4) 

--
--

-. 

-

2867 
(3) 

2025 
(5) 

2698 
(2) 

4133 
(6) 

-
-

-. 

-

.. 
.. 
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Table A-1 (continued)
 

MA L E FEM A L E 

Education Education 

DEPARTMENT NONE PRIMARY SECONDARY HIGHER NONE PRIMARY SECONDARY HIGHER 

Valle 
10-19 

_ 
427 
(263) 

525 
(1250) 

890 
(388) 

1500 
(3) 

421 
(31) 

478 
(261) 

972 
(244) 

1986 
(7) 

20-24 637 
(204) 

868 
(1183) 

1360 
(673) 

3287 
(66) 

472 
(13) 

641 
(290) 

1295 
(476) 

2630 
(52) 

25-29 592 
(139) 

1042 
(1168) 

2192 
(589) 

5874 
(126) 

638 
(24) 

808 
(231) 

1899 
(265) 

3968 
(44) 

30-34 729 
(181) 

1174 
(1097) 

3171 
(389) 

8426 
(120) 

459 
(26) 

859 
(204) 

1963 
(138) 

4608 
(16) 

35-44 756 
(365) 

1449 
(1892) 

3990 
(562) 

11955 
(121) 

470 
(55) 

1035 
(335) 

2483 
(177) 

6952 
(15) 

45-54 787 
(313) 

1560 
(1273) 

4071 
(281) 

12215 
(64) 

524 
(46) 

1048 
(141) 

2748 
(65) 

3219 
(5) 

55-64 669 
(173) 

1495 
(598) 

4683 
(104) 

10243 
(28) 

350 
(14) 

1185 

(47) 

2594 

(20) 

-

-

65 and 
over 

630 
(117) 

1261 
(237) 

3035 
(26) 

8592 
(12) 

3'2 
(7) 

1441 
(21) 

2450 
(2) 

-

-
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Introduction
 

The family is a fundamental economic institution in all
 

societies. It is difficult to think of any of the traditional
 

functions of an economy which are not to some extent served
 

by the family. These functions include the supply of factors,
 

the production of goods and services, the allocation of
 

resources, the pooling and bearing of risk, trade, and the
 

distribution of welfare. Economic theory suggests that the
 

specific nature and scope of the functions performed by the
 

family in a given society is a matter of comparative advantage.
 

That is, the family undertakes those functions which can be
 

performed at relatively lower cost within the Institutional
 

setting of the family than In alternative institutional forms
 

such as firms, governments, voluntary organizations, religious
 

institutions and the like.
 

Of course, exploitation of comparative advantage and the
 

corresponding specialization of function within each distinct
 

institutional entity must be supported by a complex network of
 

multilateral trade among entities and the development of an
 

acsociated set of private and collective customs, laws and
 

institutions to facilitate trade. Conversely, impediments to
 

trade or market failures reduce the degree of specialization
 

and division of labor, the amount of institutional differen

tiation and the level of real income that can be obtained from
 

a given resource base and technology. Over time, impediments
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to trade and consequent inefficiencies in the allocation of
 

human and non-human capital also impede economic growth and
 

resources that
development by reducing the increment in future 


can be obtained from a given amount of current consumption
 

foregone. Such "economic fragmentation," to use McKinno's
 

phrase [McKinnon, 1973], is a basic feature of most less
 

developed economies and a major proximate cause of their poverty.
 

It is clear that the family will tend to the dominant
 

economic institution under conditions of extreme fragmentation.
 

Under such conditions, an economic institution must be both
 

self-sufficient and self-sustaining. An immediate implication
 

is that it must have the capacity for reproduction and the nurture
 

of the young, the minimal defining characteristic of the family.
 

Beyond this, it must be capable of transforming its human and
 

physical resources into goods and services needed for the
 

survival of its members. Thus it must engage in production for
 

current consumption; it must distribute this production among
 

Its members; and It must defer enough current consumption to
 

provide for the maintenance of its resource base in the future.
 

From this point of view, a major component of the capital stock
 

of the family consists of its population and a major component
 

of its saving and investment consists in the resources devoted
 

to reproduction, nurture, training and socialization of the
 

young. Indeed, if the supply of natural resources is elastic
 

and goods are not storable, as may be the case under primitive.
 

conditions, investment in human capital in the form of reproduction /
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and child rearing may be the only form of capital formation.
 

The economic problems solved by an autarkic family are
 

akin to the allocational and distributional problems that must
 

be solved by any closed economy. In principle, the "economic
 

system" used to solve these problems may be highly centralized,
 

involving a household "head" who directly determines the physical
 

allocation of resources and distribution of output much like the
 
2 

planner in a model of a socialist command economy. Alterna

tively, the household head may govern with a somewhat more hidden
 

hand, allowing for decentralization of decisionmaking by in

dividual family members.
 

Decemtrallzation involves both costs and benefits in terms
 

of the efficiency of family production. 3 It increases efficiency
 

by reducing the costs of supervision and monitoring the efforts
 

of individual family members and by economizing on the amount of
 

information needed by the head. Decentralization may also reduce
 

efficiency by providing opportunities for individual members
 

to promote their self-interest at the expense of other family
 

members and the overall efficiency of family production. For
 

this reason decentralization must either be accompanied by some
 

type of incentive scheme and/or by a socialization process in
 

which individual family members sublimate their self-interest in
 

favor of the welfare of the family as a whole. For example,
 

Becker (1974, 1978) shows that, under certain conditions, one
 

altruistic individual in a family of otherwise selfish individuals
 

may induce these individuals to behave as if they are unselfish
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in the sense t4hat they will forgo opportunities for personal gain
 

family income.4 A
if these opportunities would reduce total 


necessary condition for this result is that the truly altruistic
 

individual has sufficient command of the property rights to family
 

resources that he can improve his own utility by making net trans

fers to the other family members. Such an individual is termed
 

the head of the household.
 

The issue of altruism is especially interesting in the con

text of the autarkic family because its viability depends upon its
 

making provision for the future through reproduction and other
 

investments. Imagine a non-altruistic household head who holds
 

property rights to all family resources, including the labor of
 

all family members. If adult generations do not overlal:; (i.e.
 

children do not become net producers until after their parents
 

no interest in
have died), the non-altruistic head would have 


The reason, of course,
reproduction and the family would die out. 

is tLat there is no possibility that the resources devoted by 

the head to rearing children can be part of a quid 2r' o in 

The only way
which children later transfer income to the head. 


in which this outcome could be avoided in the case of non

overlapping generations is if children provide direct utility to
 

the head, as is assumed in many economic models of fertility
 

Such a taste for children
(e.g. Becker, 1960, or Willis, 1973). 


is 	 operationally equivalent to altruism in the sense that exer

involves a net transfer of resnurces from thecising the taste 


head to his chi'dren. Under certain conditions, as Razin and pen-


Zion (1975) have shown, the utility link between adjacent
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generations provided by the head's preference for children and
 

concern for their welfare may extend his planning horizon, by
 

recursion, to concern for the welfare of all generations.
 

It is quite possible, as Becker (1978) suggests, that
 

altruism in general and preference for children in particular
 

is a triat of utility functions that emerges through natural
 

selection. This view is compelling if there is no possibility
 

for a quid pro gua in which children later repay their parents
 

for investments in child bearing and rearing. However, an
 

overia.p of generations at productive stages of the life cycle
 

creates the possibility of a quid pro quo and with it the
 

possibility that "investment" or "old age security" motives
 

rather than preference for children dominate reproductive
 

motivation and investments in child rearing.
 

In various forms, the old age security and child investment
 

hypotheses have often been advanced by demographers and sociol

ogists as well as by economists to explain fertility behavior
 

in traditional and frontier societies in which the absence of
 

well-developed labor markets createsa demand for home produced
 

labor and the absence of capital markets prevents the accumula

tion of financial assets to be used for consumption in old age.
 

Recently, there have been a number of attempts to determine the
 

empirical importance of such motives. Basically, two strategies
 

have been employed, one direct and the other indirect. The
 

indirect approach is to posit the existence of such motives,
 

develop a model of fertility behavior, child labor and investments
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in children and attempt to test the resulting behavioral
 
5
 

hypotheses with survey data.
 

The second strategy attempts to determine directly whether
 

the returns fr'om children that accrue to parents over the parents'
 

lifetime are sufficient to make children net assets. The results
 

in this literature have been inconsistent and controversial in
 

part because of data inadequacy and in part because of Inappro

priate interpretation of data caused by theoretical confusion.
 

One direct approach is represented by attitudinal surveys which
 

attempt to determine respondents' reasons for having children.
6
 

In many cases, the economic returns from children appear to be
 

of considerable importance to respondents. Another direct
 

approach is to attempt to calculate the present value of the net
 

costs and contributions of children over the parents' life
 

cycle based on a mixture of actual and hypothetical data. (The
 

proportions in the mix vary from study to study, but tend to
 

be dominated by hypothetical data because of the scarcity of
 

relevant real data.) Almost invariably these studies find that
 

the undiscounted lifetime expenditures on a child exceed the
 

undiscounted lifetime value of transfers in money, goods or
 

labor from the child back to his parent. Since net expenditures
 

tend to occur early in the child's life and net returns come
 

later, the implication is that the rate of return to investment
 

in children is negative. It is usually concluded from this that
 

the so-called "economic motivation" for childbearing must be weak.
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One of the major themes of this paper is that no such con

clusion can be drawn from these computations. On theoretical
 

grounds, there is no reason that children need to yield a positive
 

net return even if they provide no direct utility to their
 

parents and are desired solely for their economic returns. This
 

argument and many other aspects of thQ relationship between
 

fertility, life cycle consumption and intergenerational rela

tions will be analyzed in this paper using an overlapping
 

generations model of the sort first introduced by Samuelson
 

(1958). In this model each person lives three periods of equal
 

length as a child, adult, and elderly person. It is also
 

assumed that output is not storable and is produced with inputs
 

of adult labor and land.
 

Before describing the contents of the paper and summarizing
 

its results, I will first mention two assumptions that are made
 

through most of the paper that may strike some readers as curious.
 

First, in most of the analysis I assume that parents treat
 

their children as pure capital goods, thereby ruling out con

sumption motives for children. This assumption is made in part
 

because I believe that a consumption motive Is unnecessary to
 

explain many aspects of fertility behavior and other features
 

of family behavior in poverty stricken societies. I hope that
 

it will also serve to clarify the areas in which a consumption
 

motive for fertility is necessary to explain behavior and to
 

suggest the circumstances under which such a motive is likely
 

to arise.
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The second assumption I wish to mention is that I have
 

chosen to distinguish sharply between (a) an individual's prefer

ences and his own welfare which are assumed to be strictly a
 

function of his owfi lifetime consumption stream and are repre

sented by his ordinAl lifetime ntility function and (b) the same
 

individual's behavior when he is a family hLad who may make
 

unrequited transfers to others. In making this distinction, I
 

depart from the tradition of Becker (1974, 1978) and others
 

who argue that observations of unrequited transfers and other
 

"forms of "altruistic" behavior are evidence that the consumption
 

of others enters into the utility function of the person making
 

the transfer. My approach is somewhat more sociological in
 

that I explain transfers essentially as the manifestation of
 

a social norm or a sense of obligation that serves to constrain
 

the individual's pursuit of his own self-interest. These norms
 

originate in the process of socialization that an individual
 

experiences during childhood and represent a means by which
 

parents can, in effict, gain control over some of the property
 

rights to their rnildren's labor ur other resources that are
 

nominally owned by the child. I refer to the behavioral function
 

that determines the family head's transfer behavior as a
 

"distribution function" or "distribution rule" as distinct from
 

the individual's utility function which governs his own consumption
 

choices and which I use in making statements about welfare. In
 

many respects, I think that my approach to altruism differs
 



from Becker's more in terminology than in substance.
 

Section 1 begins with the analysis of a purely autarkic
 

family and shows that some distributional norm in which adults
 

make transfers to their elderly parent is likely to be necessary
 

in order for individuals to have an incentive to reproduce. It
 

is also shown that some distributional norms lead to a Pareto
 

optimal distribution of consumption among generations while
 

others do not. In particular, it is shown that a distribution
 

in which each adult follows the Golden Rule by giving to his
 

elderly parent the amount that he would wish his own child to
 

give him when he is old is Pareto optimal and marks the border

line between Pareto optimal and non-optimal distribution rules.
 

It is also demonstrated that the rate of return to investments
 

in children may well be negative, even in the Pareto optimal
 

cases.
 

In Section 2, the possibility that money or some other form
 

of asset accumulation may allow adults to provide for their own
 

retirement is investigated. It is shown that if money is
 

introduced, an important reproductive externality may occur
 

which undermines the incentive to reproduce and, at the extreme,
 

leads to the extinction of the population. Section 3 analyzes
 

the introduction of monetary saving into an economy in which
 

there is a reproductive norm that serves to eliminate the repro

ductive externality. If the family distribution rule is Pareto
 

optimal, monetary saving is not attractive and the family structure
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will continue to be of the autarkic form in which the elderly
 

are dependent upon their children. However, if the distribution
 

rule is not Pareto optimal, the elderly will choose to save for
 

their retirement and the distribution of consumption will accord
 

with the Golden Rule. Since the elderly are independent of
 

their children in this case, the family structure is of the
 

modern nuclear form. However, the maintenance of distributional
 

norms Is important in facilitating the emergence of the nuclear
 

family by providing protection against inflation and despotism.
 

Beginning with Section 4, the possihility of positive
 

population growth, which had earlier been ruled out by assumption
 

is introduced. Two important sets of results are presented in
 

Section 4 where it is assumed that there are no resource
 

fixities so that continuous population growth is possible.
 

First, it is shown that for each possible steady state level of
 

old age consumption there is an efficient level of fertility
 

and population growth such that adult consumption is maximized
 

in each generation. Efficient fertility is equal to the square
 

root of the ratio of old age consumdption to the cost of children 

and efficient distributions of consumption between adults and
 

the elderly are given by a non-convex consumption possibility
 

frontier that is derived in closed form. It is proved that for
 

any efficient level of fertility, the rate of return to invest

ment in children is equal to the rate of population growth.
 

The second set of results In Section 4 examines micro fertility
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and distribution decisions under a class of fixed distribution
 

rules in which each adult transfers a given amount to his elderly
 

parent. Here it is shown that families will choose an efficient
 

level of fertility if and only if the distribution rule accords
 

with the Golden Rule. Otherwise, fertility will be Inefficient
 

in the sense that adult consumption in every generation could
 

be higher, holding the level of old age consuription constant.
 

Evidence from the LDC's that the rate of return to investments
 

is negative while the rate of population growth is positive is
 

argued to be consistent with the hypothesis th;t the high
 

fertility in those countries is socially inefficient but privately
 

rational and is the result of a distribution rule that is less
 

generous to the elde.rly than the Golden Rule.
 

Section 5 introduces child and adult mortality and gener

alizes the efficiency results and micro behavioral analysis of
 

the preceding section to deal with the irplications of mortality
 

decline. Here it is argued that a mortality decline alone can
 

explain the first stages of the demographic transition from
 

high to low fertility but cannot explain the final stages of
 

the transition to replacement fertility.
 

In Section 6, resource fixities and dininishing returns
 

are considered. The resulting modvl is distinctly Malthusian
 

but adds to tne Malthusian model by providing a theory of the
 

subsistence wage which is shown to be an increasing function
 

of the rate of return to children and the rate of time preference.
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There is also a discussion of the relative importance of
 

fertility and mortality fluctuations in response to transitory
 

economic changes such as crop failures. Section 7 considers
 

the role of monetary savings and increasing demands for skilled
 

labor in promoting fertility decline as economic development
 

proceeds.
 

1. The Autarkic Family and Intergenerational Pelations 

I shall begin with the following simple model of the 

autarkic family. For simplicity, assume that each individual 

lives tor three periods of equal length as a child, adult 

and elderly person. Children and the elderly are unproductive; 

only adults are capable of productive laIor. Reproduction Is 

assexual so that one ,!u1IL nay produce N (-0, 1, 2 ... ) 

children. I do not wish to cor.-Ider positive rates of population 

growth in this section, so I shall assume for now that t4is 

either zero or one. The family is endowed with a fixed amount 

of land whlch is cor'rried with adult labor to produce food, 

the only consumption good in the family economy. Food is not 

storable and each individual of whatever age requires a 

minimum of c units of food per period to survive,. In addition, 

a child requires L units of mdult tile for child care. The 

life cycle consumption path of an Individual born in period 

3
C2t+ t?to who survives through old age is (C1 
t l t*2) . 
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Consider initially a family at the beginning of period t
 

consisting of one adult and one elderly person in which the
 

adult has property rights in his own labor and the elderly person
 

has property rights pver the family's land. The production
 

function is
 

Ct - F(Lt. D) (1.1)
 

where Ct is total food output in period t, D is the stock
 

of land and Lt is the amount of adult labor devoted to food 

production. Edch adult can supply a maximum of one unit of 

labor to food production and output is zero if either no land 

or no labor is supplied. Each individual is completely selfish, 

being concerned only with his owin current and future consump

tion. Thus, the utility function of tho elderly person is 

Vt- V(C3 ) where C3 is his food consuiiiption in period t and the 

whereC2
utility function of the adult is UtM U(CI Ct) 


is his consumption in period t and C?+ 1 is his con;umption
 

in period t+l.
 

Clearly, it is in the interest of both individuals to come
 

to some agreement to pool their resources in order to produce
 

food and to distribute it such that each individual's consumption
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at least equals the survival ration, I. In addition, the adult
 

must make a reproductive decision. Assume that the elderly
 

person bargains for a consumption level of C units of food.
 

If the adult decides not to reproduce, his consumption in ppriod
 

C- C > where Ct F(O, D) is the maximum
will be t 


possible output of food given the family's resources. His old
 

be no productive
age consumption will be zero because there will 

labo" in period t+l to combine with the land he had inherited 

from his father. Thus, his life cycle consumptor path is 

(C2 a Ct - Ct, Ct+l a 0). If the adult chooses to have L child: 

it and the total output of thehe must devr)c c units of food to 


D) - F(l-t, D) units
food in period t will fall by c' " F(l, 7
 

child rearing. The
because he must devote L unlts of time to 


amount It a + c' is the cost of an investment in the child
 

measured in terms of period t consumption foregone. In return,
 

the adult expects to strike up a bargain in period t+l with
 

his grown child similar to the one he -ade In period t with his
 

own parents so that his life cycle consumption path Is
 

(Ct = Ct - C - It Ct+ l 

In this example, the own rate of return on a reproductive 

investment, p, is defined by the relation
 

C3 0+01 (1.2)
t+l t
 

where I measures the food consumption foregone by an adult In
 

period t in order to rear a child and C3 3 is his old age

t+l
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zero if he had not reproduced.
consumption which would have been 


or negative as 

This rate of return is positive, 

zero 3
 
t
 

In particular, pwill be negative under our assumptions if the
 

elderly person receives only a survival ration since C3
 

t+l 

" < it a T + C'. The maximum possible rate of return occurs 

if the adult receives only a survival ration so that the elderly 

person's consumption is C3+ a Ct - I ..T. This rate 
t tll. 

will be positive if the family's output potential, Ct , Is greater 

than 2! + E; otherwise it will be zero or negative. 
t
 

a
The adult's reproduction decision in period t depends on 


comparison of the utility of the alternative life cycle con

sumption streams
 

AUt a U(Ct - I* C) - U(Ct- Ct , 0). (1.3) 

If AU is negative he will choose not to have the child and if
 

AU is positive he will choose to have the child. Since the
 

choice of not having the child is equivalent to the choice of
 

an early death by starvation, it is quite likely that AU is
 

positive and that he will choose to have the child despite the
 

negative own rate of return on investments in children. Put
 

differently, the own rate of return on investment is irrelevant
 

to decisionmaking when no alternative investment project is
 

available. The relevant return is a "utility return" in which
 

the cost of food foregone in period t is weighted by the marginal
 

utility of food in that period and the returns of food in
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period t+l are weighted by the marginal utility of food in that
 

period. The wiillingness to accept a negative own rate of return
 

simply reflects the fact that the marginal utility of food is
 

relatively high when the consumption of food is relatively low.
 

This model shows that there may exist a feasible equilibrium
 

in which families composed of selfish individuals engage in
 

sufficient reproduction to maintain the population over time
 

even though the own rate of return on investments in children
 

is negative. Thus, it appears that neither altruism nor the
 

profitability of children are necessary for the family to per

form its role as a self-sufficient and self-sustaining economic
 

institution under autarkic conditions.
 

Despite the possibility of its existence, it Is clear that
 

a non-altruistic family equilibrium is quite delicate and could
 

be destroyed in a -ariety of ways. For example, one crucial
 

assumption in our simple model is that the unproductive elderly
 

have property rights in the family's land. If instead the selfish
 

adult held these property r'ights (or, alternatively, if land
 

was not scarce), he would have no reason to p'-ovide the elderly
 

individual with a survival ration. If the adult expected that
 

he too would be left to starve when he becomes old, he would
 

have no incentive to reproduce.
 

We have, therefore, thi paradoxical situation that the
 

welfare of the adult and all other current and futurn individuals
 

(each of whom is selfish in the sense that he'cares only about
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a social compact in
his own consumption) could be increased by 


which adults in each generation agree voluntarily to reproduce
 

and to transfer income to the young and to the old.8 Such
 

transfers are the defining observable characteristic of altruism
 

show that a Beckerlan
in Becker's sense. In fact, it is easy to 


family head will achieve a Pareto optimal allocation of life
 

if he follows the Golden
cycle consumption for each individual 


Rule: "Do unto others as you would have others do unto you."
 

Consider a stationary scheme in which the family maintains
 

a constant size with a net reproduction rate of one and a
 

Ignoring the welfare of children,
constant output per period. 


assume as before that children are treated as pure capital goods
 

and are produced at least cost with C units of food and r units 

of adult time. After paying the cost of a child, I, the net 

output of the family in each perto" is Ct which is divided 
2
 

between the consumption of the adult, C , and the consumption
 

so that the family budget constraint.
of the elderly person, C3, 


C2 + C3 (1.4)
*-


is a straight line with a slope of minus one as depicted in
 

Figure 1 by the line BA. Assume that the family head is the
 

adult, that he holds all property rights to family output in
 

period t, and that he distributes consumption between himself
 

to maximize the "distribution
and the elderly person so as 


function"
 

054
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W ( 1C3 9 

W cc , 	 (1.5)
t 

This results in a distribution at point a in figure 1 where
 

C2 
and the transfer to the
the adults' consumption is C2 * a 

C2 C3 
= C3 .elderly person is C- t t a
 

Since we are assuming stationarity in family size and
 

output, the family budget constraint in period t+l will be
 

identical to that in period t. If we also assume that the
 

adult of period t+l will distribute const,'mption in that period
 

distribution function, the distribution of
according to the same 


(C+ 	 t a 0)
consumption in period t+l will also be t~l	a C21 C3 Wl 

anticipate theThis implies that the adult in period t will 


life cycle consumption stream (C2 a C2, C
3+ 0 3* 	 Asiume that
 

his personal
he evaluates the utility of this stream according to 


lifetime utility function
 

. U(C2, Ct+0 . 	 (1.6)ut 

According to this utility function, his lifetime utility is
 

C3 ) which is depicted by the indifference curve
a U(C2 a
a 

As the
labeled U which passes through point a in Figure 1. 


drawn, point a does
indifference curves associated with U are 


not represent the utility maximizing allocation of life cycle
 

The optimal allocation is at point b
consumption by the adult. 


where old age consumption is higher and adult consumption Is
 

across
lower than at point a. Assuming that tastes 	remain stable 


generations, moving from an allocation at point a to an alloca

tion at point b would be Pareto efficient since it would increase
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the lifetime utility of all generations from U to U*. It would 

boubalso be Pareto optimal since any departure from (C2, C3) could
 

improve the utility of a given individual only by reducing the
 

utility of another.
 

bol beTh- Pareto optimal distribution, (C2. C3) would be 

achieved if the distribution function of the family head in 

each period, Wt a W(C2, C3), has ordinal properties that are 

identical to those of the lifetime utility function of each 

individual, Ut a U(C3, C3+ 1 ), such that Wt : O[U(C2, C3)] where 

i positivc monotonic function. If this is the
is any arbitrary 


case, the family head would be following the Golden Rule in
 

that he treats his elderly parent as he would wish to be treated
 

when he becomes old. I shall call this the Golden Rule of
 

Distribution.
 

An obvious question to ask is whether there is any reason
 

to believe that a family organization of the type described in
 

this model would tend to achieve the Golden Rule distribution.
 

One possible argument In favor of this proposition is that the
 

adult family head has an incentive to instill the Golden Rule
 

as a normative value in his child duri q its formative years.
 

a
This argument appears to fail because the family head in 


given generation who has the capacity to shape his child's
 

distributional behavior could do better than the Golden Rule
 

from his own point of view, at the expense of reduced welfare
 

for his child and all subsequent generations. As a result of
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over the child's normative development, the elderly
his control 


in effect gatii control over the property rights to the family's
 

including the labor of their adult children. Under
 resources 


these conditions, the family organization may be characterized
 

as a gerontocracy.
 

To see this, let the initial distribution of consumption in
 

period t be the Golden Rule distribution, (C2 a C29 C3 a Ch).
 

Now assume that the adult family head discovers that he can
 

follow. He consults
shape the distributional rule his child will 

.2 C3 )
hiw own lifetime utility function, Ut * U(Cb, t+l ). and asks 

himself what contribution he would most like his child to make
 

to him when he is old. He then instills this value in his child.
 

The norm is represented by the child's distribution function,
 

Wt+ l * W(C2 S C3 I). Giver the assumption that the head's
 
t+l t+V
 

utility function is assumed to be only a function of his own
 

in his child
consumption, the "best" W function he would instill 


is one that maximizes his own old age consumption and leaves
 

his child with an adult consumption equal to the minimal survival
 

Assuming that his resulting old age consumption,
requirement. 

C - c is greater thaq C33 (it cannot be lowerl) the 

period t adult's lifetime utility is unambiguously improved 

(i.e. U(C2, C" - F)> U(C2, C3)). However, the best his child 

can du is to achieve the life cycle path (C2+ 1 m F, C3. 2 * - ) 

which is unambiguously worse for him than the Golden Rule path 

F) < U(C2, C3)). The same ts true for the child's(i.e. U(c. C* 
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child and so on for all subsequent generations. I shall call
 

this the Gerontocratic Rule of Distribution.
 

It is important to note that the Gerontocratic Rule is also
 

no way
Pareto Optimal; given that the rule is in force, there is 


in which the utility of any Individual from period t on can be
 

improved without reducing the utility of some other person.
 

Specifically, no adult can raise his consumption above F without
 

-
reducing the consumption of his elderly parent below C* 


nor can he raise the consumption of his grown child above T
 

in the next period without reducing his own utility.
 

As this example suggests, there is a range of Pareto Optimal
 

distribution rules with each rule corresponding to a given dis

tribution of (implicit or explicit) property rights between the
 

elderly and their adult children. Since the Gerontocratic Rule
 

is clearly at one extreme, It might seem that a symmetric dis

tribution rule in which the elderly are given a survival ration,
 

", and the adult consumes the remainder, C* - E, would represent
 

the other extreme. But we have already proved that any distri

and C3 < C3bution like point a in Figure 1 such that C2 t 
> C

Cb c3 cb 
is not Pareto optimal. Therefore, the Golden Rule of Distribution 

represents the other extreme among possible Pareto optimal
 

distribution rules. The set of Pareto optimal distributions is
 

represented in Figure I by points on the constraint BA between
 
11
 

point b and point c.
 

It also should be noted that we cannot rule out the possibility
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follow some, non-Pareto optimal
that the autarkic family will 

C3 I C3
 distribution rule with an old age consumption of 
 t b 

represented in Figure 1 by the segment of BA between point b
 

and point d. If the elderly do not explicitly control enough
 

of the family's resources or cannot sufficiently influence their
 

to obtain an old age consumption
children's distributive norms 


of at least C3 . there is no other bargaining mechanism to assume
 

a Pareto optimal distribution under autarchy. If the elderly
 

receive less than the survival ration, T, either the family
 

will die out because adults have no incentive to reproduce or
 

one must posit the existence of a norm (or instinct) which leads
 

adults to reproduce and nurture the young without any quid pro
 

quo.
 

2. Money and Reproductive Externalities
 

A system of intergenerational transfers within the family
 

of several alternative "social contrivances"
is only one 


(Samuelson, 1958) that may be used to achieve a better distribu

tion of life cycle consumption than is available from decentral

ized trade among overlapping generations. One alternative
 

with this case, we depart
contrivance is money. To deal shall 


the world of the autarkic family and imagine instead a population
 

made up of many idpntical families who can trade food. Let
 

there be created a fixed stock of paper money (or precious metal)
 

which, by universal agreement, is to be used as a medium of
 

exchange.
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Each adult who wishes to provide for old age need only
 

sell food to the current elderly in exchange for dollars that
 

were accumulated by the elderly during their younger years.
 

When the adult himself becomes old he will, in turn, trade
 

these dollars for food. Under conditions of zero population
 

growth and stable velocity of money, a constant stock of money
 

would keep the money price of food constant over time. Thus,
 

any individual saving dollars during his productive adult years
 

and dissaving them in retirement is able to exchange one unit
 

of food in period t for one unit of food in period t+l. The
 

individual's old age consumption (or food purchases)in period
 

-t+l is C3+l " (1 + )S t St where St is his monetary savings 

(or food sales) in period t and I. the implicit rate of interest 

on monetary savings, is zero. 

From the standpoint of the typical adult in period t,
 

monetary savings may or may not present an attractive alternative
 

to the system of intrafamily transfers described in Section I.
 

Assume that the adult family head has been socialized to have a
 

distribution function
 

W W(C, C3). (2.1) 

In the autarkic family system, the head maximizes W subject to
 

the family production constraint. This results in the following
 

allocation of family output:
 

Ct a I t + C2 + t (2.2) 



C 

25
 

where It is his expenditure on childrearing, C tis his own
 

consumption, and is his transfer to his elderly parent.
 

Now suppose that money is introduced into the economy.
 

Given his socialization, the head feels obligated to provide
 

to his parent and also assume, for simplicity, that he plans
 

to consume C himself. He must then decide whether he would be 

better off to devote I units of food to reproduction and child 

rearing or, alternatively, to sell I(=S) units of food for money. 

In the former case, his old age consumption will be C3 
t+l 

a (l+P)I 

where p is the own rate of return on children and, in the latter 

case, it will be Ct+ I (1+i)1 - I. Clearly, :ie is better 

off reproducing if p>1 i and better off engaging in monetary 

saving if p<i -1. If p>l for all families, therefore, there 

will be no monetary transactions, the money stock will fall into
 

disuse, and the self-sufficient and self-sustaining autarkic
 

family system will continue to be the institutional setting for
 

all economic activity.
 

Suppose that p<i - 1. A moment's reflection will suggest
 

that a switch by each adult in period t from reproductive invest

ment to monetary savings in the expectation of an old age con

sumption of C3 +i - I cannot be feasible for the society as 


whole. Obvlously, if each adult in period t failed to repro

duce. there would be no population of adults in t+l arid aggregate
 

output would fall to zero. A fixed stock of money held by the
 

elderly in period t+l would be chasing zero output, so that the
 

tA 

i 
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money price of food in t+l would tend to infinity and the rate 

of return on monetary savings would tend to minus 100 per cent. 

In period t+2, the popul, tion would cease to exist. 

In a stark and draciatic form, this exarmple illustrates an 

important potential externality associLted with reproduction in 

a monetary economy. If p.', and, say, all but k individuals in 

each generation in large population of P adults (k < P/2) 

decide to roproduce, then it will he possible for the k non

conforming aduIL in period t to hold an asset such as money 

(or land) which can be sold in old aqe tn thc k ,duits in period 

t+l who d.ckde not to reproduce. With a fixed stock of money 

and constant velocity, the rmoney price of foo(I -till iCirln 

constant and the rt ,i inter(st on ronetary svaIijs WIll he 

zero. This s-leti; c,,nnot go on forever, ohviouly0, because the 

population si(: (ie(Crfrjs(,s by V people, vach peri(d arid must even

tually vanis:lh. !ore(ovvr, there is no rechanilsr in the model 

to prevent nil in (lvidurls in period t fror:' ntter:qpting to capture 

the gains fror ronetary tevi qs, tI'c re!uOt of whlch is to 

eliri nate the ,tjpply of people with whom to tradv in t+1 and 

the extinction of the population in period t+7. 

One; such rechnnis-n is t form of Darwinian selection that 

would come into play if the society is made up of families with 

heterogeneou, distribution rules. Let the jth family have the 

distribution rule 

3(2.3) 
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where Pj is the own rate of return on reproductive Investments 

in family J. As we saw in Section 1, pj may lie anywhere 

between a lower limit in which the elderly achieve only a 

survival ration ( p - E/I - 1) and an upper limit given by the 

-Gerontocratic Rule (p (C*-I-E)/I - 1). Note that even p 

cost of a child Is sufficiently highmay be negative if the 

the family's output potential. Assume that thisrelative to 


distribution rule is followed froti generation to generation in 

family J. 

If money has been introduced into the economy, family J 

will reproduce if pj>i t where i4 - (Pt-Pttl)/pt is the expected 

rate of return on monetary savings and pt is the money price 

of food in period t and P,+l is the expected money price of food 

in period t+l 2 The fraction of the population who reproduce is 

rt a Pr(p>it) and the 	 rate of population growth is t-l, a
 

price of food in period t will depend on
negative number. The 

the demand for food by the elderly and the supply of food by 

food is given by the quantityadults. The aggregate demand for 

theory of money; i.e. 

(2.4)
Qd(t) 'PtV 

where M Is the stock 	of money and V is velocity, which Is assumed
 

constant. The aggregate supply of food is
 

Qs(t) - (l-rt)P(t)l - Pr(p<it)P(t) I
 

Pt - Pt l) 
Pt
 _)P(t)I
Pr(p<-	 " (2.5)
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is the size of the population In period t, I-vt Is
where P(t) 


the fraction of adults in period t who decide not to reproduce,
 

sell to
and I is the amount of food that each such adult will 


the elderly in place of devoting it to child rearing. For any
 

the price of food in period t
given price expectation, pt+l, 


is determined by
 

(2.6)
Qs(t) - QD(t). 

Without attempting a formal analysis of this system, it Is
 

be. As time passes, the
clear wht the ultimate outcome will 


fail reproduce and the
families with low values of p will to 


ever
remaininj population will be comprised of families with 

values of p. Even if static price expectationshigher average 

, so that i remains constant (e.g. i - 0),prevail (e.g. pt+l " Pt )
 

the fraction of families who reproduce will rise and the quantity
 

of food supplied will fall. Ani ever declining supply of food,
 

will result in an ever rising price so that the ex post return
 

on monetary savings wll be negative. To the extent that a
 

negative rate of return becomes efbedded in expectations, the
 

fraction of people who decide to reproduce will be even larger
 

than under static expectations,. Eventually, the only remaining
 

families will have values of p that are sufficiently large
 

that they will reject the option of monetary saving. floney will 

fall out of use, trade in food will subside and the family 

system will revert to pure autarky with intrafamily transfers
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replacing asset accumulation. The only lasting impact of the
 

be a reduced population consisting of
monetary adventure will 


families which have been selected for the "gerontocratlc" bias
 

of their distribution rules.
 

our simple model, the only service
Within the framework of 


a store of value and the only basis for
provided by money is as 


reallocate consumption opportunities
trade among families is to 


over the life cycle. The failure of a monetary system to survive
 

the Darwinian selection process just described may reduce poten

tial welfare by condemning individuals to the possibly non

optimal life cycle consumption paths dictated by their family's
 

distribution rule.
 

Within a broader framework, the failure of a monetary system
 

to a number of additional misallocations of
to survive may lead 


retardation of the development process.
resources and to a severe 


more than one good can be
As a simple example, suppose that 


produced and that productive opportunities differ among families.
 

Exploitation of comparative advantage requires each family
 

to specialize its production and to engage in multilateral
 

of consumption
trade with other families tu obtain a balanced menu 


goods. In addition, efficient production requir:- trade in
 

factors of production, with some families purchasing the services
 

land and other families supplying labor
of additional labor or 


or land. Multilateral trade in goods and factors is facilitated
 

by the use of money as a medium of exchange. Money is least
 

CA i 
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costly to use for transactions if it maintains its value.
 

However, money used as a medium of exchange is also potentially
 

a store of value. To the extent that individuals attempt to use
 

money as a store of value by engaging in monetary savings rather
 

to decline,
than reproduction, population and output will tend 


the price level will tend to rise and the cost of using money
 

for transactions will increase, thereby reducing the amount of
 

Once again, the end
specialization and the gains from trade. 


result of the reproductive externality is to generate a tendency
 

toward the autarkic family structure.
 

The source of the reproductive externality is that the
 

future productive potential of society depends on its current
 

reproduction, and the property rights in future labor are not
 

fully vested in those who make reproductive decisions and bear
 

the costs of child rearing. Under an autarkic family system,
 

the link between current reproduction and the future produrcive
 

potential of the family is seen clearly by the adult when he
 

makes his reproductive decision.
 

As we saw in Section 1, this link is translated into an
 

able to obtain a share
incentive to reproduce if parents are 


of this future productive potential for their old age consumption.
 

a
They may accomplish this either through the ownership of 


such as land or by socializing their
complementary resource 


children with a distributive norm. With monetary savings,
 

the link between current reproduction and the future productive
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potential of society is broken In terms of the incentives faced
 

the individuals. Similarly, this link is broken under alterna

the development of land
tive institutional arrangements such as 


markets in which an individual acquires land during his pro

ductive years and plans to sell it off for his old age con

sumption. The modern invention of socialized old age security
 

In each of these cases, our analysis
provides another example. 


suggests that society is in danger either of population decline
 

or of a tendency toward an autarkical family structure with its
 

attendent inefficiencies.
 

3. 	The Emergence of the Nuclear Family
 

The most obvious mechanism to avoid this reproductive
 

externality is the adoption of a reproductive norm. That is,
 

along with being socialized to care for their elderly parent,
 

assume that the young are instilled with a desire to vear and
 

nurture a child when they reach adulthood. Adherence to this
 

reproductive norm and to a distributional norm derived from
 

maximizing the head's distribution function
 

t wW W(C2, c ) 	 (3.1)
 

subject to the constraint
 

c -	 I - c2 + C3 (3.2) 

could lead to either of two institutional forms of intergenera

tional relations that could be sustained in the long run. One
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have already
is the traditional autarkic family structure that we 


call the "modern* or
considered and the other is what I shall 


"nuclear" family structure.
 

In the modern form, the elderly achieve financial inde

pendence from their adult children by providing for their own
 

I shall show that
old age consumption through monetary saving. 


the modern family structure will tend to emerge in families in
 

not Pareto optimal while the
which the distribution rule is 


be retained in families with Pareto
traditional structure wrill 


optimal distribution rules. In pirticular, those families that
 

shift to the modern form upon the introduction of a monetary
 

achieve the Golden Rule distribution as defined
system will 


in Section 1 while those families that retain the traditional
 

are more gerontocratic
structure follow distribution rules that 


(i.e. 	they involve a higher level of old age consumption and
 

of adult consumption than the Golden Rule distribution).
lower level 


In the traditional family structure, the adult family head
 

in period t follows the distribution rule implied by maximizing
 

(3.1) subject to (3.2). He reproduces, devotes C1 1I units of
 

food to rearing his child, consumes C2 . E2 units of food himself
 t
 
3 units of food to his elderly parent.
and transfer C. 


Assuming that the same distribution rule is followied in each
 

period, the 	lifetime utility of an adult in any period t is 

C3 U3)Ut" U(C2, U) 	 (3.3) 
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and his marginal rate of substitution between current and future
 

consumption is
 

U -2 ' -3 BU(E2, '3 ) 

1 + 6 aU(C, V (3.4) 
t t 

where 6 is his marginal rate of time preference.
 

Recall that the Golden Rule distribution is Pareto optimal
 

and that it is achieved if the distribution function is of
 

form, except for scale, to the adult's intertemporal
identical 


0[U(C 2 C3 )])where 0 is an arbitrary
utility function (i.e. Wt
t t t 

Let the Golden Rule distributionpositive monotonic function). 


be (C2 , C3 ). It is easy to show that the intertemporal marginal
 

g g
 
rate of substitution at this point is unity or, equivalently,
 

that 6 - 69 0. In Section 1, it was also shown that all dis

tributions resulting from distribution functions that are more 

also Paretogerontocratic than the Golden Rule distribution are 


2

optimal. These distributions include all values of (- , E3 ) 

< C2 < C2 anl C3 < E3 < CtI_. The intertenporalsatisfying E 


marginal rate of substitution corresponding to these rules is
 

Thus, the class of Pareto optimal distribution
greater than one. 


rules is characterized by positive marginal rates of time pref

erence, satisfying
 

6 g a 0 (3.5) 

where W corresponds to the Gerontocratic Rule of Distribution that
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maximizes the consumption of the elderly and leaves adults
 

with a minimum survival ration. It was also shown that the
 

class of distribution non-Pareto optimal distribution rules
 

that are consistent with the survival of the elderly satisfy
 

C2 > C2 % Ct-ic and 3 > E3 > These non-Pareto optimal
 
9 ctI- 0 > 

rules imply marginal rates of time preference satisfying
 

6_ g 0< (3.6) 

where 6 corresponds to old age consumption at the survival
 

minimum (i.e. E3 a F). Finally, recall that we were unable to
 

argue that an autarkic family would adopt the Golden Rule dis

tribution nor could we rule out the possibility that the distri

bution rtfle would be non-Pareto optimal.
 

Given the existence of a reproductive norm, money may be
 

cause
introduced into the economy without any danger that it will 


a fixed
a decline in population. To introduce money, suppose that 


stock of M dollars is created at the beginning of pereiod t and
 

that an equal quantity of money, m, is given to each elderly
 

that each family had been following
person. Temporarily, assume 


the Golden Rule of Distribution prior to the Introduction of
 

money. It is easy to show that the introduction of money in
 

this case will have no effect on the intergenerational distribu

effect on family structure.
tion of consumption but will have an 


While the elderly would like to buy food with their money,
 

supply food
it is not obvious that adults would be willing to 
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because their current budget is exhausted--they are committed
 

to devote I units of food to thetr children, C
2 units for their
 

own consumption and to transfer C
9
3 units to their elderly parents.
 

However, suppose each adult accepts his elderly parent's money
 

As a matter of accounting,
in exchange for C3 units of food. 


we could say that the adult reduces his transfer to his parent
 

to T = 0, that he sells C3 units of food to hisfrom T w C3 
 g
g 

m/C3 per unit
 parent in exchange for m dollars at a price of pt w 


of food, and that the adult saves St PtC3 dollars. As long
 

a
 as these transactions take place within the family it is 


.Wttr of indifference whether we use accounting terminology or
 

continue to regard old age consumption as a transfer from the
 

child to his elderly parent; the intergenerational aitd inter

in either case.
temporal distribution of consumption is the same 

Rut notice that exactly the same result would occ,,r if 

a means of payment from .unyone whoadults accepted dollars as 


demanded food and if they reduced their transfers to their own
 

one unit of food for every unit the parent pirchases.
parent by 


an
If all transactions took place in the market, there cxists 


equillbriun in which the price of food remains constant over
 

time, eech adult in any period t sells C
3 units of food at
 

Pt in order to save St - p C and each elderly personprice of 
his monpy income, m, to purchase P C3 dollars worth of food.uses 

t 9
 

As long as the aggregate stoc!< of money, vclo'.ity, the popula

tion size and f("'lly divtribution rul^. remain constant, the
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price of food will remain constant. Under these conditions,
 

the rate of return on monetary savings, 1, and the marginal
 

rate of time preference, S - 6, are both equal to zero.
 

The only substantive change from the initial autarkical
 

system to a market system is that the elderly have achieved a
 

measure of financial independence from their children. The
 

family structure may now be described as nuclear. Adults form
 

their own family unit, reproduce, nurture the young and save
 

for their retirement. The elderly, perhaps living alone, rely
 

on their savings for their old age consumption.
 

Suppose now that in place of the Golden Rule distribution,
 

we assume that autarkic families pursue a more gerontocratic
 

rule in which the elderly receive C3 > C3 and adults consume
 g
 
E2 < C3 . Assume that money is introduced into the economy in
 

g 
the same way as before; that a market in food arises in which
 

the equilibrium price, pt, is espected to remain constant; and
 

that a nuclear family system is established in which the elderly
 

use their monetary savings to provide for their old age con

sumption and adults sell food for money in order to provide for
 

their old age. If each adult follows a savings plan that would 

maximize his own intertemporal utility he will choose a distri

bution of current and future consumption so as to equate his 

marginal rate of time preference, to the rate of interest on 

monetary savings (i.e. he would set 6 a I - 0). But 6 - 9 occurs 

when C.2a* C2 > C2 so that each adult would be willing to supplyt 9 
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Hence, each elderly
only C < j3 units of food at a price pt. 


person would be able to purchpee only C3 units of food with their
 

money income of m. 	Assuming that the adults continue to feel
 

it that their elderly parents consume C3
 obligated to see to 


have to make direct transfers of
units of food, they will 


C3 to them in order to make up for the shortfall in
T a E3 

their purchasing power. The actual consumption level of adults
 

C2
is then the same as It was under autarky (i.e. E2 . - T). 

In the two cases just discussed, the introduction of money 

into the econumy causes no change in the ultimate distribution of 

nor does it affect the interconsumption between age groups 


temporal distribution of consumption or lifetime utility of any
 

to think of a
individual. Therefore, while it is possibla 


nuclear family structure emerging with the introduction of money,
 

there is no positive incentive for it to emerge. Moreover,
 

if the family distribution rule involves a higher level of old
 

age consumption then the Golden Rule level, the elderly cannot
 

become completely free of dependence on their children and
 

their children cannot pursue their ovn goals without taking
 

into account the economic status of their parents. Given the
 

lack of incentive to shift to a nuclear structure, I shall
 

assume that the family structure will remain autarkic if the
 

family's distribution rule Is in the class of Pareto optimal
 

rules.
 

The situation is different if the family distribution rule
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under autarky is not Pareto optimal. Suppose that the autarki

cal distribution is C2 > C2 and 3 < C3 and that the adult 

marginal rate of time preference is 6< 6g a O. Once again, 

an adult who follows a savings plan that would maximize his own 

lifetime utility would choose a current consumption level of
 

C2 and would sell C3 units of food for money. Each elderly
 
g g 

person would find that he is able to buy C3 9 > Z3 units of food 

with his money income. Hence both adults and the elderly find 

that, compared with the autarkic system, their utility is in

creased by using monetary savings and associated market pur

chases and sales of food to achieve their life cycle consumption
 

goals. The resulting distribution of consumption by age and
 

over the life cycle accords with the Golden Rule and the family
 

structure is nuclear.
 

It has been argued by some (e.g. Caldwell, 1976) that a
 

shift from the traditional r- autarkic fam ily structure to the 

modern or nuclear family structure is a consequence or at least 

a symptom of a change in the direction of the "flou of wealth" 

between parents and children. The basis for this Judgement Is 

that in the traditional family children transfer income to
 

their parents while in the modern nuclear family trans

fers fall to zero (or to negligible levels) and the elderly
 

are left to fend for themselves. Our analysis suggests that
 

this argument may be misleading. The condition under which the
 

nuclear family emerges in our model is that old age consumption.
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under the traditional system is too low relative to the old 
age
 

The nuclear
consumption individuals would choose for themselves. 


family system results in higher rather than lower old age 
con

sumption even though direct transfers from children are de

creased.
 

There is a more sociological argument that might fit with
 

The maintenance of the traditional family
Caldwell's view. 


structure in the face of the alternative of monetary saving
 

requires that the family's distribution rule involve a level of
 

It is
old age consumption higher than the Golden Rule level. 


possible "-hat the spread of t,, nuclear family may itself tend
 

to erode the strength of the distributional norms acquired by
 

the young during their upbringing. For example, the incentive
 

sense of
of parents to inculcate their children with a strong 


obligution to transfer income to their elderly parents is weakened
 

when the alternative to transfers Is monetary saving (or some
 

other form of asset accumulation) rather than death by starva

tion. Similarly, the spread of the nuclear 7amily may also 

weaken other social controls such as peer pressure which serve
 

to enforce distributional norms when a substantial fractior of
 

adults are voluntarily saving for retirement and do not expect 

old.
transfers from their children when they are 


One ciight be tempted to argue that the concern by adults
 

being of their elderly parents would tend to witherfor the well 

away as the nuclear family spreads. It can be argued, however,
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that the continued existence of a distributional norm may in fact
 

promote the growth of t1e nuclear family u.:Ier conditions of
 

uncertainty by providing insurance to savers against the risk
 

that their monetary savings lose purcha;ing power. Consider,
 

for example, a population in which all f,.iilie, have a non-Pareto 

optimal distribution rule th.%t wotuld provide the elderly with 

< under autarky. As we have seen, such tamillies viould 

tend to become nuclear if the alt:rnatlv, of rnfretary saving 

at zero interest beconmt, av xj pAhle, In period t, dL lt - would 

C 3
sell C3 units of food in order to acquire - m dollars 
9 ' 9 

provide for an old age consurip !on of C3.of saving to 

fow suppose that an uneexpected ronefary infiatlon takes 

place in period til wh lch reduce, the purch',.sinri pot:er of the 

m dollars h.ld by each eldirl y p('rsov ,i) /p T(-3 units of 

r-iniriur !i absencefood which is below the survival of C. 'n t!ie 

of a distrilbuticnal norg:m, the inpovt~riV.bvd elderly +.ould simply 

,starve. If, however, thi- dlistrilu ioiin l nori rc;--in ii force, 

each adult wIll provide hi:. ol derly li.rent 'el ofOIth 

consumption equal to the distribution, l norri 0 4i6v transfering 

- 3 3to hin at least T - unit' f fool. I, the I tritinn case 

*lJ (i.e. 

0 ), the transfer vilt coropletely restore the parent's 

that te d,stributional nor2 accords -Ith ! olden Pule 

9
 
loss due to tie ir#Jlttion.
 

It is a llttl,. ,urprising or, at first glence, even para

doxical to note that this rescue operation will have no adverse
 

I 
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effect on the consumption of the adult or his child in period
 

t+l nor will it reduce the consumption of any individual in
 

In fact, except for the limiting Golden
subsequent periods. 


benefit from the inflation.
Rule case, the current adults will 


To see this, assume that the inflation occurs because of, say,
 

a doubling of the supply of money accomplished by giving each
 

adult m dollars.13Each adult now has an increase in his real 

income of m/Pt+l while his elderly parent has suffered a loss 

'3. If the Golden Ruleof real income of m/pt+l from C3 to 

make a transfer ofof Distribution is in force, the adult will 

restore his parent's consumption tom/Pt+l units of food to 


C7. His own real income after the transfer is unaffected by
 

the inflation and, in maximizing his lifetime utility, he will
 

he would have made in the absence of
make the same decisions as 


conthe inflation (i.e. devote I units of food to his child, 

food for mone; ).sume C2 units of food and sell C3 units of 

s
g
 

Thus In the limiting Golden Rule case, the inflation will have
 

no effect on the real consumption of any irdividual in period
 

t+l or thereafter.
 

If the distribultion norm falls short of the Golden Rule
 

(i.e. E3 < C3), the analysis Is slightly more complex. In the 

simplest case, the adult's real increase rises by m/pt+l, he 

his parent, and increases histransfers T a E3 _ F < m/Pt+l to 

own current consumption by C3 - E3 , the amount of his real 

income increase after the transfer. On balance, the inflation 

F 
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results in a redistribution of consumption away from 
the elderly
 

toward the adult population, but the magnitude of 
the redistri

bution is partially offset by private transfers back 
t3 the
 

elderly. Two additional possible modifications of this analysis
 

should be mentioned. First, it is possible that adults will
 

share part of their increase in real income with their
desire to 


is a normal good in the adult distribution
"t+lparents (i.e.• C3 

)) If so, the transfer to the
function Wt l W(C2+ 1, C3 e 3.v > E3. Sc n i h
 

to make Second, if the
elderly will be large etiough 


adults decide to increa,.e their saving in response to the increase
 

supply ill result inin their real incoiiAe, a doubling of the money 

a correspondinglya less than doubling of the price level and 

smaller loss of purchasing power by the elderly. In the extreme 

save their entire increase in real
 case, if adults decided to 


in t+l wiould remain constantincome, ta/pt+ l , the price of food 

and the elderly would be able to purchase C3 with their money 

holdings.
 

norm and the alternative
The existence of a distributionrl 


of the autarkic family also provides protection against a despot
 

who may attempt to enrich himself through inflationary finance.
 

Suppose the despot prints M dollars in pzriod t thus doubling
 

the money supply. In the absence of a distributional norm, he
 

would be able to purchase P(t)C 3 units of food in competition
 

who number P(t), leaving each elderly personwith the elderly, 


with only C3 units of old age consumption. NCow suppose the
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Golden Rule of Distribution is In force. Any decrease in the
 

a matching transpurchasing power of his elderly parent induces 


fer of food from his adult child which is financed by a reduction
 

in the adult's market sales of food. Inequilibrium, the market
 

supply of food will fall to zero, rendering money worthless.
 

Each adult will devote I units of food to his child, consume
 

C2 himself and transfer C3 units of food to his elderly parent.
 

enrich himself by printing money will
The despot's attempt to 


have failed, but he will have succeeded in shifting the family
 

back to an autarkic structure.
 

4. Population Growth and Efficiency
 

To 	this point, I have assumed away the possibility of
 

on
positive rates of population growth in order to focus the
 

interaction between intergenerational relations, family structure
 

asset markets in the simplest
and the development of product and 


I now wish to examine the Implications of
possible context. 


Assume that each
population growth for these and other issues. 


adult mny have any number of children - 0, 1 ... , IT where IT 

is the biological maximum. Given the simplifying assumption of
 

assexual reproduction, any value of N greater than one implies 

of U-1 per cent per period.growth in the population at a rate 

In this section, I shall consider a situation in which there are 

so that continued population growth isno resource fixities 


possible.
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Consider a population located on an endless plain. At
 

time t the population is composed of a large number of autarkic
 

an adult who combines his
families, each of which is headed by 


own labor with land in order to produce food. Since land is
 

not scarce, the head uses land up to the point at which its
 

zero. Assume that his mixlmum output at
marginal product is 


this point is Ct units of food. Also assume that in period t-l,
 

each family produced Nt. 1 children and that each child contrib-


Finally,
utes equally to the support of his parent in period t. 


assume that C1 units of food is devoted to each of the Nt
 
t
 

The budget constraint
children that adults have in period t. 


for the typical family in period t is therefore
 

(4.1)
NCt + C 3 U C 
t t t Nt 1 t 

Positive population growth offers each individual life cycle
 

consumption opportunities that are not available when fertility
 

is restricted to replacement levels. To see this, consider
 

stationary schemes in which fertility and age-specific consumption
 

levels remain constant over time such that the distribution of
 

consumption in any period satisfies
 

NC1 + C2 + IC3 - C. (4.2) 

Assuming that children are treated as pure capital goods (i.e.
 

C0 - I), then an adult in any period t can achieve any life cycle
 

'
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consumption path satisfying
 

c 2 + 1 -C - I (4.3) 

by choosing to have N children with each child contributing
 

AC3 to his old age consumption.

N
 

An implication of (4.3) is that higher values of fertility
 

of old age consumption
are more efficient, the higher the level 


relative to adult consumption. This is illustrated in Figure 2
 

a 1) and a doubling
for the cases of replacement fertility (N 


of population each generation (N a 2).1 If N m 1, an individual's
 

life cycle consumption path is represented by a point on the
 

2, it is represented by a point on
constraint BA while, if N 

u Ct - I and OD - 0E - Ct - 21.the constraint ED where OA OB 


A life cycle consumption path of (C2 C2 C - 31, C3 . C3 a - 21)

a t+l 

at point a in Figure 2 can be achieved with either one or two 
C3

children. For any level of old age consumption lower than is 
a' 

more efficient to choose U a 1 because adult consumption is
is 


-
higher than with N 2. Conversely, for any old age consumption 

level higher than C3 it is more efficient to choose 11- 2.
 a 

For the society as a whole, it is convenient to think of
 

N as a continuous variable which represents the average value
 

of fertility. Similarly, we may think of Ct, C2 1 C3 and I as
 

(4.3) it is easy
averages. By applying the envelope theorem to 


to establish that the efficient average level of fertility in
 

society is
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N = (C3/I)h (4.4)
 

where the representative family distributes consumption between
 

adults and the elderly according to the efficient consumption
 

possibility constraint
 

C2 + 2(C31) a C.15  (4.5)
 

sense that it defines
The constraint in (4.5) is efficient in the 


the maximum amount of adult consumption that can be achieved
 

for any given level of old age consumption. The marginal rate
 

of transformation between adult and old age consumption at any
 

point on (4.5) is
 

MRT 3-3 t+l -(C3+i/) - N (4.6)
 

where N-1 is the rate of population growth. In addition,
 

that the rate of return to investment
efficient fertility irnplics 

In each child is equal to the rate of population growth, w. 

The rate of return, p, is defined by the relation 3 (C1 

If fertility is chosen according to (4.4) it is readily seen
 

that
 

l+p - (0/1) N - 1 + w. (4.7)
 

Note that efficiency implies that the rate of return, p, must
 

be positive if the rate of population growth, v, is positive.
 

The consumption possibilitie! faced by the representative
 

family given by (4.5) are illust'.ated in Figure 3 by the curved
 

line AB.16 Each point on AB repr,,sents a feasible distribution
 

*4C' 
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of consumption for an adult and his elderly parent in any period
 

equal
t under the assumption that the elderiy parent receives an 


transfer from each of his children and that the number of
 

children he has corresponds to the efficient level given by
 

(4.5). For" example, at point a on AB, the consumption of the
 

C3 which is providd by transfers of C3/Nelderly parent is aaa
 
a confrom each of his Na * (C3/I)h children. Each adult has 

sumption of C2 and devotes IN, units of food to rearing his 

children. The slope of AB at point a is N. a l+p a where pa 

is the rate of return to investment in childrcn and U.-l is
 

the rate of population growth.
 

The distribution (C2, C3 ) at point a In Figure 3 may be
 

the outcome of a particular family distribution
regarded as 

rule. A rule more favorAble to the elderly which results in a 

distribution such as (C , C ) with 2 < and C > C1 Lt point 

b implies both a higher rate of population growth and a higher 

rate of return to investment in children. 

Because we are considerinig stationary s, the curve 

AB also defines all possible -,ffirient life cycle consumption 

paths, (Ct, C3+l), for the representative adult in period t. 

The Golden Rule of Distribution, defined as tho distribution 

rule that maximizes the adult's lifetir.me utility, Ut 

point g in Figure 3 where Lhe adult's 
Ut Ct+l) occurs at 

indifference curve is tangent to the consumption possibility 

constraint AB.17 At this point, the slope of AB is equal to 

http:lifetir.me
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Hg - l+P9 where Ng and Pg are, respectively, the Golden Rule 

levels of fertility and the rate of return to investments in 

children. 

A shift to the Golden Rule from any other distribution rule 

of efficient fertility will increase theand associated level 


utility of each individual in every generation. Conversely, if
 

the Golden Rule is in force, no individual can be made better
 

off without reducing the utility of someone who is either
 

or who will be born in the future. Thus, the
currently alive 


Golden Rule is Pareto optimal. It is interesting to note,
 

however, that the Golden Rule is unlikely to result in maximur
 

per capita consumption (or incone).
 

To see this, note that output per adult is constant so that 

aggregate output (equals aggregate consumption) is proportional 

to the rumber of adults in the population. Per capita consump

tion is proportional to 1/i + 1 + fiwhere 11 is the level of 

fertility and 1(-1 Is the rnte of population growith. Thus, per 

capita ronsumptlon is maximlIzed when the ratio of adtlts to 

childi-cii and the elderly is at a maxirdur, or, cquiv,;lently, when 

the "dependency ,atio" is Lt niinlmum. fthe minimum dependency 

ratio occurs when fertility is at the replacement level and 

population growth In zero. If the Golden Rule level of fertility 

is Mg S 2(or ;), for example, per capita consumption or income 

will be 17 per cent lower than the maximun, yet each individual 

in every generation would be better off under the Golden Rule
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than 	with zero population growth.
 

We may ask at this juncture whether there exist behavioral
 

mechanisms that would lead a population of autarkic families
 

the efficient consumption possibility
to achieve some point on 


be achieved.
 curve AB in Figure 3 and, if so, which point will 


assume that there is an
To investigate these questions, I will 


exogenous distributional norm in the family such that each adult
 

feels obligated to transfer a fixed amount of food--say
 

units--to hi, elderly parent.
 

Given this class of fixed distribution rules, the answers
 

are as follows. First, if the distribution
to these questions 


rule is consistent with the Golden Rule such that
 

C 	 9§ - Cg (4.8)
 

where C3 and N are, respectively, the Golden Rule levels of 

9 q 

old age consumption and fertility, then the aiiult faily head
 

will choose to have 1, children in every period and will achieve
 

the maximumi feasible level of lifetfiie utility U9 -~U(C2 1 C3).
 

In this case, the autarkic family does achieve point ()on AB
 

if c 	j the fanily will fail to achievein Figure 3. Second, C9 


because
a point on the efficient consunption possibility corv 

the adult family head will choose an inefficient level of 

fertility. Given the distribution rule c c , the efficient 

where C3 TIC is the efficientlevel of fertility is V - (C3 1)1 


level of old age consumption. If each adult is obligated to .
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his elderly parent
transfer more than the Golden Rule share to 


choose a fertility level, N, that is
(i.e. a > c9 ), he will 


less 	than the efficient level, N. Conversely, if Z < Cg, the
 

be higher than the efficient level (i.e.

fertility level will 


In effect, the adult tends to compensate for an
N > .
 

inefficiently high (low) level of intergenerational transfers
 

by reducing (increasing) his fertility below (above) the effi

cient level. As a result, t' stationary equilibrium distribu

at some point inside the
tion of life cycle consumption will be 


In this sense,
consumption possibility curve AD in Figure 3. 


inefficient.
all fixed distribution rules such that Z 0 cg are 


To verify these claims, consider the fertility decision of
 

a given adult in period t under the assumption that a fixed
 

distribution rule is in force that obligates each adult to
 

his elderly parent. For analytical convenience,
transfer E to 


I also as.ume that N1is a continuous variable. The family
 

t given by (4.1) is
budget constraint 'n 	period 


t-t.
Ct " aI1C? + C
2 + , 	tCI"t
 

and the
Given the assumption that C 1Nt-l C3, that Cl a I 


the constraint may be written as
definition t - (l+6)1, 


SCt (l+)I - Cj + Ntl (4.9)
 

where C* is the "disposable" income of the family head in period
 

t after his has fulfilled his obligation to his elderly parent, (
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is the (constant) rate of return to child investments given the
 

(fixed) distribution rule, cc,and C2 and Nt are subject to
 

choice. The head expects his old age consumption to be
 

C3 a EN (4.10) 

so that Nt can be elemented from (4.9) to obtain the head's
 

Intertemporal budget constraint
 
C3 

Ct -" ct " (O+W)- c2t c ++ (2-- (4.11) 

Clearly, C* is equal to the .resent value of the head's current 

and future consumption discounted at the rate of return to 

investmient in children, . Note that the linear budget cn

straint (4.11) is tangent to the efficient consumption possibility 
' 

i.,l t~i I s h 
curve (4.5) at the point (C2 E3 where is the
 

efficient level of fertility and E3. it .' (lB'-)It"i This 

point of tangency is given by point a in Figure 4 where the 

curve AB is the efficient consunption possibility curve and the 

straight linc tangent DE is the budget constraint (4.11). From
 

(4.6) and (4.11), it follows thait the slope of the budget 

constraint facing the head !s 

3
 
dCt+
 

where N-i is the efficient rate of population growth associated
 

with the family's distribution rule.
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Assume that the head maximizes his lifetime utility.
 

the budget constraint (4.11).

Ut a U(C2, C3,), subject to 

thereby attaining a life cycle 	consumption 
path
 

C2t Ct - (l+0)l(Nt+l) 	 (4.13) 

Ct+l " (l+p)INt 

This optimum occurs
is his optimal fertility choice.
where Nt 

at the pnint of tangency between his indifference curves 

Ut * U(, 2 C3), and the budget constraint as indicated at point 

b in Figure 4.
 

Before considering its ef.iciency aspects, 
it is Important
 

to note that the optimum reached in (4.13) 
is independent of the 

t_l , who share the burden of supporting
number of adult siblings, 


Sincc fitl may be takcn as
 
their elderly pareit in period 	t. 


in the budget constraint or utility
arbitrary, the absence of fit_, 


the nptimal solution implies that (4.13)

function which generate 


such that the level of
stationary equilibriumrepresents a 

uf life cycle consumptionbe N and the distributinfertility will 


(C2 0 C3) for each adult from period t onwnrd provided
will be 


that tastes, productivity and the distrinution rule remain
 

constant.18 

i, Figure 4, the life cycle consumption path chosen
As drawn 


by the head at point h is obviously inefficient since point b
 

lies inside the efficient consumption possibility curve 
AB. The
 

http:constant.18
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for this inefficiency is that the family distribution rule
 reason 

provides a rate of return to investment in children, , that is 

higher than the head's marginal rate of time preference, 6, 

a.19
evaluated at the efficient consumption point Hence, the
 

adult head chooses to increase his Investment in children above
 

, until the marginal rate of time
the efficient ievel, ut
 

equal the rate of return to
preference rises sufficiently to 

point b where 6, the marginal rate ufchildren. This occurs at 


preference associated with the life cycle consumption path
time 


(Ct, CtI 1 ), is equal to 5, and the level of Isfertility 

NI:> Nt , 

It is clear from an inspection of Figure 4 that the only 

case in which the family head woul6 choose a point on the 

family follows
efficient consumption frontier AI is when, the 

" l( -pg 
the Golden Rule distribution such that c and 

(c 9 /I) - 1. In this case, the head's budget constraint is given 

(not drawn) and It has an absolute
by the tangent to AI at point g 

slope of l+pg meN . The bead's optinal choice is at the point 

of tangency between this constraint and his indifference curve 

Ug which also occurs. at point g where l+p9 - 146 . Thus, the 

head's optimal consumption life cycle consumption path is 

0~2 . ^2, ^3 C3) and his optimal fertility choice is 
Ct C r t41I 

Nt a Ng. 

By a similar argument, it is easy to see from Figure 4 

such that i > pg would yield athat a distribution rule a > c0 
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some point to
budget constraint given by a tangent to AB at 


the Northwest of point g. At this point, the head's marginal
 

rate of time preference is higher than the rate of return on 

investment in children. Therefore, he will choose a level of 

efficient level and his life cyclefertility lower than the 

some point inside AB.
consumption will occur at 


light on the empirical relasome
This analysis may shed 

and the rate of return to
tionship between population growth 

Recall from
 
investment in children in developing countries. 

case in LDC's 
the discussion in Section 1, that it is often the 


they expect support from their children
 that parents say that 


of the
"economic motivation" is one
in old age and that this 


for childbearing. Iowever, I also noted in
 important reasons 


that studies that attempt to estimate the rate
 
that discussion 


of return on investments in children in developing countries
 

or even negative althoughusually find that it is very low 

The conclusion
the level of fertility often quite high. 


atti
typically drawn from these estimates is, contrary 

to the 


"economic motivation" for
 
tudinal survey responses, that the 


quite weak. The observed high level of
 
childbearing must be 


the Intrinsic desirability
either attributed to
fertility is then 


in which children provide

of children (i.e. a consumption motive 


to their parents) to irrational fatal ;srn (e.g.
direct utility 

God choosesw), to non-rational

'A will have as many children as 


or customs, or to
 
behavior resulting fropi pro-fertility norms 
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inability to control fertility caused by lack of availability
an 


knowledge.
of contraceptive techniques or 


While any or all of these factors may well be influential
 

invoke them
in a given population, it may not be necessary to 


to explain the coincidence of a high fertility rate and a low
 

In the
 or negative rate of return to investments in childtcn. 


are able to choose their
model I have Just presented, parents 


fertility perfectly and their only motive for childbearlng 
arises
 

receive from their
from the economic returns they expect to 


under plaLsible
children in the form of transfers in old age. Yet, 


yields high fertility and rapid population
conditions, this model 


so

growth precisely because the rate of return to children is 


low.
 

in which the
To illustrate this, consider a benchmark case 

Golden Rule distribution implies replacement fertility (i.e. 

Ng a 1) and the rate of return to investment in children is 

zero (i.e. Pg a 0). If a parent could expect each child to
 

him when he is old, he would
transfer c9 units of food to 


choose to have one child. lessNow suppose that children are 

generous than this to their elderly parents so that Z is, say, 

ten per cent lower than c9 and the rate of re'urn to children 

- -0.1 < 0). In effect.is minus ten per cent (i.e. pg 

the price of old age consuription in terms of current consumption
 

per cent. This price riseforegone, l/(l+p), has risen by tel 


leads to a substitution effect in favor of current consumption,
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t+* nadiinth
 
t' In addition, the
 
C2 and against old age consumptions C

3+, 


decrease in p reduces the life cycle consumption opportunities
 

or real wealth of the head (In the relevant range) by shifting
 

AB in
the budget constraint from the tangent to point g on 


the tangent to the point

Figure 4 under the Golden Rule to DE, 


Assuming that both current and future consumption are

d on AB. 


goods, this reduction in wealth causes both 
C2 and C3
 

normal 


the effect of a decrease in the rate of return
 
to fall. Thus, 


in children below the Golden Rule level definitely

on investments 

reduces C3 41 and has an ambiguous effect on C2 which depends
 

the relative magnitude of the opposing wealth and substitution
 on 


effects.
 

Although old age consumption falls as p decreases below pg.
 

fertility may either increase or decrease. Specifically,
 

(l+5)Itlt the relationship between the changegiven C3 " all - , 

in the rate of return and fertility change is
 

(4.14)

cN - c3 - 1 

where cf, and c3 are, respectively, the elasticities of N and
 

If the demand for old age consumption
C3 with respect to l+p. 


0 < c3 < 1), then fertility will increase
is inelastic (i.e. 


as the rate of return to investment in children falls (i.e.
 

either remain constant
- < C < 0); otherwise fertility will 

-or fall (i.e. c 3 I and cN 0). 

c41
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I would argue that the inelastic case is more likely, 

among poverty stricken families who are close to subsistence 

while the elastic case becomes more plausible as family output
 

rises well above the subsistence level. The argument is simple,
 

at least for the poverty stricken. Suppose, at the extreme, thrt
 

so low that the Golden Rule
the family's total output, Ct, is 


level of old age consumption is just sufficient for survival and
 

that the Golden Rule level of fertility Is at replacement (i.e.
 

C3 Now suppose that '.he family's distribution
 
gg - E, and N, U 1). 

rule calls for each child to transfer only E - 1c to his 

elderly parent. If he can afford it (which he can if C
2 k 
g
 

children (if biology
the parent will surely choose to have two 


In this limiting
permits) rather tl,an starve to death in old age. 


zero and cV, unity. As family productivity rises
case. c3 is 


there is greater scope for reducing
above the subsistence level, 


old age consumption in response to price and wealth effects
 

attractive.
that tend to make adult cnrsum-tion relatively more 


in Absolute
I would expect, therefore, that c would in rease 


of
value, perhaps becoming elastic at a sufficiently high level 


20

productivity. 


In terms of this model, the interpretation of high fertility
 

a low or
and rapid population growth combined with poverty and 


negative rate of return to investment in children is not that
 

the economic motive for childbearing is wei'K--it may be desperately
 

Rather, the interpretation is that the intergenerational
strong. 
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compact that obligates productive family members to support the
 

a socially inefficient but
elderly is too weak and leads to 


privately rational high fertility level. In addition, it may
 

be that the desired level of fertility may even exceed the
 

that the level of fertility
biologically attainable level, N, so 


is "supply determined," a possibility that has received much
 21
 

attention recently by Easterlin and other-.
 

It is possible to argue that the process of economic devel

opment itself generates forces that would tend to weaken the
 

family's distributional norm. Examples of such forces include
 

the physical attenuation of farmily ties that results from rural 

to urban migration induced by industrialization or the impor

the
tation of Western individualistic values via education or 


media that undermine the partial sublimation of individual self

interest thit is implicit in the distributional norm.
 

If my conjecture that c.3 is inelastic at low levels of
 

productivity and I)erInaps elastic at higher incomv levels is
 

accepted as an hypothesis, the irplications of a weakening of
 

the distributional norm for population growth depends on the 

initial level of productivity. In an initially poor society,
 

a reduction of the return to investments in childr.!n will generate
 

increase in fertility and a rise in the rate of population
an 


growth as the elderly attempt to maintain their old age con

sumption.22 If the society is initially rich enough so that
 

Cu is elastic, the reduction in p would tend to reduce fertility
 

as individuals substitute toward relatively cheaper adult
 

consumption.
 

http:sumption.22
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5. 	Mortality and the Demographic Transition
 

The process of economic development and modernization
 

unleashes other forces that will affect fertility, population 

growth and the distribution of welfare. An important case in 

point is the dramatic fall in mortality that his taken place in 

the developing world during this century and especially after 

World War Two. By a slight modification of assumptions, it Is 

possible to examine some of the effects of exogenous mortality 

decline within the framework of the present model, although a 
2 3paper.full analysis of mortality is beyond the scope of this 

To deal with mortality, )ssuive that the survival rate from 

childhood to adulthood is sl and that the (coniditional) survival 

rate 	from adulthood to old aoe is L2 ItB be the number of 

births per adult in period t and 1tt+l - 51 ( t be the expected 

number of these births who survive to adulthood. If the mortality 

regime and births per adult have been constant for a long period 

of time, eleentary stable population theory implies that the 

age distribution rf the population w;11 become stabilized such 

that 	for every adult in the population there, will he s2 /(sB) 

elderly and B children.
 

The efficient level of fertility and efficient consumption 

possibility functions of (4.4) and (4.5) can be easily general

ized to take account of mortality. Assurming that the, popula

tion 	has had corstant vital rates over a long period, the stable 

age 	 distribution implies that the budget constraint of the 

I 
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representative adult is
 

c - 3 + C+ 	 (.1) 

Using the sa.ne method that was used to derive (4.4) and (4.5),
 

the efficient level of fertility is
 

B * (C3 /1)(s 2/sl)" 	 (5.2) 

and the efficient consuaption possibility curve is
 

C- C2 + 2(C31) (s2 1 ) 	 (5.3) 

The slope of the efficient consumption possibility- curve at any
 

point (C2 , C3) is
 

dC2 3/ /s2) 	 (5.4)
- j- (C / )"i(s1 I s2) 

(sli/ 2) - l+p - (I+w)1s2. 

The rate of return to children, p, is no.: defined by the 

-relation C3 . sIBL (l+p)IP wiere Z is the contribution to the 

elderly parent tby vich surviving adult and sl [1 is the nunmher of 

births that survive to adulthood. [tote that the terr Sill in 

(5.4) 	 Is equal to the net reproduction rate ( ihv) wh-re the NPR 

by theis defined as the nurther of hi rths per adult ritl ti p11 ed 

fraction of i hirth cohort that survives to adulthood (I.e. to 

reproductive age). In a stable population thi, rate of population 

growth is, w-IIRR-1. Thus. (5.4) Implies that l+p-(lsn)/s 2 so that 
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the efficient rate of return to Investments in children is
 

greater than the rate of population growth when adult mortality,
 

1-S2, is postlvc.
 

At the micro level, a general decrease in mortality has two
 

effects on desired fertility, one associated with child mortality 

and the other with adult mortality. First, assume that adult 

mortality falls, while child mortality remains constant. The 

value to the adult of providing for his old age consunption in 

terms of current consunption foregone is dir(jctly related to chance 

that he will str,,ivi. to enjoy It. Thus, the ndult's margina l rate 

of time prcf-erence, ( , will decreaise r . s 2 I~r ses and, in the 

short run, bIrtlhs vi111 incre;.e (il th:-t i, ihiolojirl lvy ffaSI 

to accot.,(od tite the increa _e demund for old tije con,:Kur.ptioi. In 

the lon1g run, thIs increa,)e in )i rths will be offse t to %one de.gree 

as the increase In the Iract ion (if ar'nts V:hO 'survviv to old 

age Increasv' the burden o f support on their adult chlildren, 

thereby reducing their disposnble incoiei i their demand for 

old age confuription. The direction of the long run effect of 

changes in adult ciortality on births is therefore ambiguous. 

flow suppos.e that only child rnortality decreases while s 2 

remains constaot. Let I be the average cost of rearing d
S 

survivinn child to adulthood and 1f) 1). avert.ge expenditure on 

children who do not survive to adulthood. The expected expendi

ture per birth Is then I I + (1-sl) I) and the exoected 

return per hirth is s1I. The expected rate of return per 

\ '
 

http:avert.ge
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birth is then defined by the relation
 

SIZ (l+p)[sI 1 s + (l-sI)I e l (5.5) 

and the adult's intertemporal budget constraint is
 

Ct- " C2 + P C 
t J+j t+1 56 

where C3 - Bt*. As before, this linear budget constraint 

t+l I 

Is tangent to the efficient constraint (5.3) if the level of 

births is at the efficient level defined by ( 5.2). Other fer

tility choices are inefficient in the sense that the adult's 

life cycle consumnption patv, (Cit, Ct+) lies inside the efficient 

consumption possibility constraint. 

An increase in the child survival rate increases the rate 

of return to investnernts in births. From (5.5), te elasticity 

of 1+p with res pvct to s. is 

Ian - ID/Ia0. (5.7)
 

The upper bound ot tjis unity which corresponds to the case in 

which the cost of a child who dies during childhood, I D , is 

equal to the cost of a child who survives to adulthood, I S" 

The lower bound of zero occurs when there is zero expet liture 

on a child who dier. Since most child mortality occurs within 

the first two years after birth, it Is likely that II is much 

smaller than I and that q is considerably small er than unity. 
A
 

Assuming that the rate of return to investments in childrsn 
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in the LDCs is lower than the efficient Golden Rule rate (i.e.
 

P<Pg), a decrease in child mortality, by increasing p. will
 

increase the life time utility of each generation adults by
 

Increasing old age consumption closer to the Golden Rule level.
 

If, however, the contribution of each surviving adult to his
 

elderly parent Is lower than the Golden Rule level (e.g.
 

<Cg ), decreases in child mortality alone cannot lebd to the
 

achievement of a Golden Rule level of fertility and life cycle
 

distribution of consumption. 

The effect of a decrease in infant mortality on births 

depends on whether fertility is supply determined or demand 

determined and, if the latter, on the elasticity of demand for 

old age consurption, c 3 , and on the difference in the cost of 

chldren who survive; corpared to those who die duri ngq childhood, 

IS-I D .  If fertility is supply deternined (i.e. fertility is 

below the desirodlevel because of biological constraints), a 

decrease in rortal Ity will leave births unaffected. If it is 

demand constrained, we may use the relationship C3 a c11t 40 

zSlB t - (l+p). tl to establish the relationship between births 

demanded, fit , ind the child survival rate, s . Tal-ing the log 

derivative of this relationship, rearranginn terms, and using 

(4.14) and (5.71. we obtain 

e, L3(ID/I) - (Sl/l)('SIo) (5.8) 

(+CN)(ID/1) 
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where eB Is the elasticity of births with respect to the
 

survival rate and c3 bnd cN are, respectively, the elasticities
 

of old age consumption and surviving children with respect to
 

(l+p). 

Conceivably, c, could be positive so that a decrease in 

child mortality would actually increase births. This case Is 

most likely if the costs of non-survivors is high relative to 

survivors (i.e. IS-ID is small) and If the elasticity of demand 

for old age consumption is very large. In the context of poor 

socities, I ave arqued that neither of these conditions is 

likely to hold. If child deaths are costless (i.e. IDO ), then 

eB - -l rega,-dless of the elasticity of deniand for surviving 

children. In this case, the family sirtyly varies its birth 

rate in inverse proportion to the survivafl rate so as to keep 
the expected nurbO{er of survivolrs conIstant. If ID is positive, 

then eB miust he greater than minus I1 io see this. suppose 

-that r3 is zero, its lowest possible vilue. Then eB 

It is therefore most plausible to hypothe-(Sl/I)(Is- o) >-1.-l 

size that eb is negative but greater than minus one in a poor 

society.
 

The magnitude of eB determines the long run effect of s
 

decline in child mortality while the elasticity of births with
 

respect to child mortality, 

te* [(1-Sl )le B (5.9)BB* 
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are "demand"
controls the short run effects, assuming that births 


rathev than "supply" determined. Since the child mortality rate
 

is much smaller than the child survival rate, our hypothesis
 

implies that
 

0 > e* > e > -1 (5.10) 

Suppose. for example, that adult mortality Is zero, that 

the population has remained constant uver a long period of time 

so that NRR a i- and that the child mortality rate is 

1-sI - 0.2. Also assume that eB -0.8 so that e3 w -0.2.
 

Now suppose that the child rortal ty rnte suddenly and perman

ently declines by 10 per cent lai period t (to 0.18) and assume 

that each adult instantaneously and correctly perceives this 

change naid chooses a new optimal level of fertility. In the 

short run, deaths will fall by ten per -,.nt and births will o 

fall by two, per cent (-.le U) so that popuiation will grow by 

eight per cent between period t and pLriod t+l. As tiro passes, 

a new stable age ditribution energes and, with it, a new steady 

state rate of population growth v where I+r -R* - Sl{. The 

el~sticity of I+r witl respect to sl is l+e - 0.2 wler,.'e 

e, - -0.8. Thus, the I,-Ver cent decline in the child mortality rate 

(or 2.5 per cont increase in the child survival rate)
 

results in a long run increase in the rate of population growth
 

from zero to two per cent.
 

The pattern Just described in which a child mortality
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decline in an initially stationary population first leads to
 

increase in the rate of population
a relatively large short run 


a
growth followed by a downward drift in the growth rate to 


positive long run level is typical of the birth and death rate
 

trends that are displayed in the first stages of a demographic
 

If fertility is initially supply determined (i.e.
transition. 


desired fertility is greater than is biologically attainable),
 

no effect
an exogeneous decrease in child mortality may have 


on the birth rate. Eventually, fertility becomes demand deter

mined as continued decreases in child mortality increase the
 

In the
number of surviving births above the desired level. 


short run, fertility declines modestly relative to mortality
 

that rapid population growth continues. As time passes and
so 


the age
the mortality rate reaches a low and stable level, 


new
distribution of the population gradually adjusts to the 


lower set of vital rates and the rate of population growth
 

begins to slacken.
 

If the elasticity of births with respect to the child sur

vival rate, eB, were at its lower bound of minus one (as it
 

would be if child deaths were costless so that ID-O), the long
 

the decline in the
run decline in the birth rate would equal 


child mortality rate, population growth would cease, and the
 

demographic transition would be complete. However, it is more
 

reasonable to suppose that e. > -1 so that exogeneous decreases
 

in child mortality will result in a positive rate of -opulatlon
 

growth even in the long run unless other forces come into play
 

to reduce fertility.
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6. 	Diminishing Returns and the Malthusian Model
 

One such force is Malthusian diminishing returns. As the
 

population 	grows, eventually resource fixities come into play
 

fall as the ratio
and the average product of labor begins to 


of labor to land continues to increase. In the simplest case,
 

a fixed supply of land
 suppose that 	each adult in period t has 


that will be 	subdivided among his surviving adult children in
 

In accord with the family's fixed distribution rule,
period t+l. 


him in
each child is expected to transfer Z units of food to 


become scarce such that the
period t+l. 	 Assume that land has 


marginal product of land is positive and the marginal product
 

of labor is less than It, average product.
 

Given these assumptions, the adult's fertility choice in
 

period t depends only on his own output, Ct, and the rate of
 

return to investments in children, p. Suppose he chooses Bt
 

Because of diminishing returns,
births such that siBt > 1. 


each of the siBt surviving children in period t+l will have a
 

face the same
lower total output (i.e. Ct+ l < Ct), and will 


their parent did.
rate of return to investments in children as 


As a result of their reduced wealth, each of the period t+l
 

choose a lower level of old age consumptlon (i.e.
adults will 

Ct+ 2 < C+,) and therefore will have fewer births (i.e. Bt+l < 

than their parent did. This process will continue untilBt) 


has fallen to
an equilibrium is reached in which the birth rate 


siB - 1) and output per adult has
the replacement level (i.e. 
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In the absence of changes in tastes,
fallen to, say, C. 


or the distribution rule the
technology, natural resources, 


zero
rate of population growth will be and the level of output
 

per adult (or average product of labor) will be f thereafter.
 

In the Malthu.ian population model, it is appropriate to
 

that wage (or level of income)
regard the "subsistence wage" as 


rate equals the death rate and population
at which the birth 


growth becomes zero. That is, the subsistence wage is an equil

ibrium concept which need not be related to biological sus

sense of the term, the equilibrium level of
sistence. In this 


output per adult, C, is the subsistence wage in our model when
 

itself possesses
resource scarcity is present and the model 


many (though not all) of the properties of the classical
 

Malthusian model. For example, suppose that the supply of land
 

doubled by discovery or conquest. This
held by each adult were 


increase in wealth would lead each adult to desire greater old
 

age consumption; hence, each would increase his fertility above
 

the replacemnnt level and the population would begin to grow.
 

Eventually, however, fertility would return to the replacement 

level when output per adult had fallen to ?. This example 

illustrates the so-called "Iron Law of Wages" of classical
 

econornic theory.
 

As Malthus himself observed, the subsistence wage appears
 

to vary from society to society and perhaps among groups within
 

a given society. In our model, the causes of variation in the.
 

(A 
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two: the strength of the family distrisubsistence wage are 


bution rule and the degree of time preference.
 

First, consider the effect of the strength of the distri

bution rule as measured by the magnitude of Z, the amount trans

fered to an elderly parent by each of his surviving children.
 

that the demand for old age consumption is
As before, assume 


- (slZ/I)-l so that the
inelaistic with respect to l+p where p 


derived demand for births is a decreasing function of p or
 

(i.e. 	recall from (4.14) that c. - c3 -l < 0 if c3 < 1). 

of outpit per bdult, C,This implies that at any given level 


the level of births will be lower, the stronger is the dis

rule. Conversely, the stronger is the distributiontribution 

rule, the higher is the level of output per adult at which 

desired fertility is at the replacement level. Hence, the sub

sistence wage C is an increasing function of the strength of the 

distribution rule. 

Suppose that distribution rules differ among families
 

belonging to, say, different cultural or tribal groups within
 

a given population. Initially, assume that each tribe is given
 

has the same
 an equal amount of land per adult and that each 

production technology. Assuming that each tribe initially 

sopossesses an abundance of land that its marginal product is
 

zero, each tribal population will tend to orow at a different
 

Those tribes with the weakest distribution rules will
rate. 


tend to grow fastest while those with the strongest rules will
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grow more slowly.24 Eventually, each tribe will encounter dimin

ishing returns and will cease growinj when output per adult falls
 

to the tribe-specific subsistence wage. Fertility levels in
 

each tribe will bc at the replacement level, but output per
 

adult, family income and land holdings per family will vary
 

directly with the strength of the distribution rule. The richest
 

tribes would be found to enjoy the highest rates of return from
 

their children.
 

The second source of variation in the subsistence wage i,
 

variation among individuals or tribes in the rate of time
 

preference for old age relative to adult consumption.
preference or 


The stronger the relative taste for old age consumption (i.e.
 

the lower the rate of time preference), the higher will be the
 

fertility level at any given level of output per adult, and the
 

lower will be the subsistence wage when fertility falls to the
 

replacement level in long run equilibrium.
 

This is a rather surprising implication. A low rate of
 

time preference indicates a strong willingness to sacrifice current
 

invest anJ is normally associated with
consumption in order to 


In
the accumulation of wealth and the attainment of riches. 


our "Malthusian" model Just the opposite occurs: those who
 

belong to families in which the motto is "to live for the
 

run.
present" end up being the richest in the long 


The paradoxical elements of this result are easily dis

pelled. Note that a low rate of time preference in our model
 

ii 

http:slowly.24
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is defined in terms of a purely selfish concern by an individual
 

future rather than by any more generalized concern
for his own 


for the welfare of future generations. Barring a capacity
 

to change the family distribution rule in his favor, the
 

enhance his own old age consumption only by
individual can 


The fact that he extracts this advantage
having many children. 


no
only at the cost of impoverishing future generations is of 


concern to him.
 

One apparent difference between our model and the classical
 

model is that the adjustment process that enforces the Iron Law
 

of Wages in our model involves fluctuations in fertility while
 

the burden of adjustment in the Malthusian model is borne by
 

Recent econormetric studies of
fluctuations in mortality. 


demographic fluctuations in pre-Industrial England (Lee, )
 

suggests that both mortality and fertility variations are induced
 

by exogenous fluctuations in income.
 

The simplest (albeit most cold blooded) tiay to allow for
 

to choose
endogenous mortality in our model is to allow parents 


whether or not their children shall live.25 If both foresight
 

and fertility control arc perfect, a parent would never have
 

a reason to give birth to a child, expend resources on it and
 

then choose to have it die. Infanticide is an obvious means
 

to control investment in children if fertility control is
 

imperfect.
 

More to the point, however, are the possibilities of
 

unforeseen fluctuations in the parent's economic fortunes. For
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example, suppose that there is a crop failure in a given year.
 

The parent who regards his children as pure capital goods may
 

respond by allowing some children to die in that year in order
 

to maintain his own consumption? 6 If the crop failure proves
 

to be temporary, he will recplace the dead children with new
 

births in subsequent years. In effect, mortaility var'ation
 

provides a mechanism to smooth consumption in the face of year
 

to year fluctuations in output.
 

The extent to which mortality fluctuations are used to
 

smooth consumption Is probably greater, the closer the adult's
 

own permanent consumption level is to tIological subsistence.
 

If a decrease in his own consumnption would cause his death, 

the adult has little alternative to allowing his children to 

die. If his reonsumption level is well above biological sub

sistence, he may choose to reduce his own consumption tempor

arily rather than sacrifice his investment in children. Sim

ilarly, reliance on mortalitv variations would be decretsed by
 

alternative consumption smoothing devices such as holding inven

tories of frod, engaging in short term borrowing or entering 

into a risk pooling arrangement with other individuals under 

which each individual is obligated to transfer food to any 

members of the group who suffered an isolated or relatively
 

large crop failure. tonetheless, such devices do not afford
 

protection against a widespread crop failure that affects
 

many individuals and a rise in child mortality may he the only.
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feasible adjustment mechanism.
 

If fertility Is demand determined, one would expect the
 

temporary rise in child mortality to be followed by a temporary
 

the loss when growing conditions
rise in fertility to make up 

return to normal. if It is supply determined, the subsequent 

be limited to an increase in thefertility response will 

fecundity of the population brought about by the termiiation 

of breast feeding or other biological mechansms. 

This analysis suggests that mortality does play a role in
 

the adju.t- ,. of population to short term, unexpected fluctua

tions in output and that, on average, mortality rates will tend
 

to be higher, the higher is the exogenous variance of output
 

and the lower is the subsistence wage. It also indicates that
 

long run adjustrents to resource scarcity are likely to be
 

dominated by adjustments in fertility, if not by contraception
 

then by marriage age or other customs.
 

Malthusian population theory has long been in disrepute.
 

The mail reason for this is that modern population growth, at
 

least in the West, has been accompanied by rising rather than
 

In sense, the dismissal
falling levels of output per head. 

As Lee ( ) has pointedof the Malthusian nodel is unfair. 


out and as I have shown in this section, the V'althusian model
 

Is essentially a model of the dynamic adjustment of population
 

resource
to transitory disturbances in a world in which the 


base and exogenous mortality regime is fixed in the long run.
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As such, the model merely states that the population will have
 

growth and, ceteris paribus, that
 a long run tendency toward zero 


tend to a given equilibrium
the average product of labor will 


value which Malthus calls the subsistence wage.
 

In contrast, modern population growth has taken place in
 

a world in which technical change and high rates of capital
 

resource
formation have fostered an unprecedented growth in the 


The Malthusian
base and transformation o, the mortality regime. 


with such changes, primarily
model is ill equipped to deal 


because it lacks a suitable micro foundation to analyze the
 

determinants of fertility choices and other aspects of family
 

behavior.
 

In this section, I have supplied the rudiments of a micro
 

theory of the subsistence wage and of a theory of the role of
 

fertility and mortality changes in adjustments to transitory
 

economic variations. And, in the preceding section, I showed
 

that a secular decline in mortality would leae 	to a long run
 

to a long run
reduction in fertility but is unlikely to lead 


decrease in the rate of population growth. Rather, the long run
 

effect of a decrease in mortality alone is likely to increase
 

the rate of population growth In addition, sustained exogenous
 

growth in productivity alone is likely to increase fertility in
 

increase in the demand for old age consumption),
this model (via an 


thereby offsetting, at least in part, the fertility decine
 

induced by falling mortality. In the next section, I will
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investigate two factors--the introduction of monetary saving
 

and investment in human capital--that contribute to the decline
 

of fertility during the process of economic development.
 

(N
 



Footnotes
 

1 See Schultz (1973), Becker (1978) and Ben Porath (1.78) for
 

examples of the emerging literature on the economics 
of the
 

family.
 

2See Samuelson (1956) for a brief description of such a family
 

economy. 

3 See, for example, the discussion by Alchian and Demsetz ( ) 

organization of the firm. of analogous problems in the internal 


4 See also IcElroy and Horney (1978) and Manser and Brown (1976, 

analyses of family decisionmaking from

1978) for additional 

this point of view. 

5 See, e.g., Rosenzweig (I ), Rosenzweig and Evenson ( 

and Chernichovsky ( 

6See, e.g., Caldwell ( ) and the references thErein. 

71 assume that Ct k 3c + c' so that individuals of all three 

ages can survive.
 

first discovered, contemplated and explained
8 This paradox was 


in his famous model of overlapping
by Samuclson twenty years ago 


However, in Samuelson's model
generations (Samuelson, 1958). 


As we shall see, endogenous
population growth is exogenous. 


some of the properties of
reproduction significantly affects 


the model.
 

9 As noted in the Introduction, this distribution function which
 

governs the family head's transfer behavior is to be distinguished
 

* U(C2, C3~).
from his lifetime utility function Ut 




inThis point is made by Samuelson (1958, p. 472). Note that
 

"extended" Golden Rule of Distrihution could be defined with
 an 


a lifetime utility function of an individual
reference to 


For ex:mple,
which includes his consumption during childhood. 


let the lifetime utility of an individual born in period t-l be
 

C3
V V(Cl C2, ).
 

t t-l t t+l
 

The corresponding Golden Rule of Distribution would be
 

achieved if the head in each period t distributed consumption
 

family members by maximizing the distribution
among all 


function
 

V1 W(Cl 1C2, C3) _ O[V(Cl, 	.C2, C3)]. 

If childhood consumption 	is normal, it is easy to see that
 

treats children as pure capital
a distribution rule chat 


goods and sets Cl - I will violate the extended Golden Rule.
 

show that the treatment of children
1 1A similar argument will 


as pure capital goods (i.e. Cl I) is also Pareto optimal
 
when the lifetime utility function of an individual includes
 

From this
his childhood consumption (see footnote 10 alove). 


point of view, the Gerontocratic Rule merely extends the
 

period during which, an individual is exploited by his elders
 

from childhood through adulthood.
 

12As is well known in overlapping generation models, the initial
 

a society may pose some analytical
introduction of money into 

(See Cass and Yaari, ). For our purposes,difficulties 


UC
 



(or some earlier period)
suppose that adults in period t-l 


hold until retiring
discovered gold that they decided to 


in period t. In period t, further assume that adults are
 

for The
the elderly in return gold.
willing to trade food to 


monetary system is then in place.
 

131f the new roney is given to the elderly, clearly both their
 

and the price of food would double and their money incomae 

purchasing power would be unaffected. This case is uninter

esting because it is the distributional effects of inflation 

and the corresponding riskiness of monetary saving that
 

presents a problem,.
 

1 41f each generation is twenty years in length, N-2 corresponds
 

to a rate of population growth of about 3.5% per year which 

is about as rapidly as any recorded population has grown over 

any length of time.
 

(4.3) as C2t1 5 The derivation is as follows. Rewrite 

with- t . Maximize C2 respect to N. holding Ct+ 
Ct-I 

constant, to obtain the condition
 

ac2
 
t 1 C +l 0142 3
aN 


(4.3) toSolve for N to obtdin (4.4) and plug (4.4) into 

obtain (4.5).
 

16 Note that AB corresponds to the alternatives faced by any
 

on Al that correspond to integer
given family cnly at points 


the micro consumption possibilities curve
values of N. Thus, 




values
is the piecewise linear envelope uf tangents to AB at 


illustrated
of C3 = N21 corresponding to integer values of N, as 

in Figure 2. The use of the continuous curve is analytically 

more convenient and does not significantly alter any conclusions 

that would be reached using the piecewise linear curve. 

171 assume that the curvature of the indi'ference curve is 

sufficiently greater than the curvature of AB to assure a
 

unique interior maximum.
 
18 Clearly, this is the result of issuming a fixed distribution
 

rule in which each adult transfers a given amount to his parent
 

number of siblings or the total consumption
regardless of the 


level of the elderly p1urent. 

19 Recall frovi (3.4) that the mzrqinal rate of time preference 

rate ofis defined 's one minus the intertemporal marginal 


life cycle consumption path.
substitution !valuated at a given 


Geometrically, l+e is equal to the absolute value of the slope
 

a i,1 Figure 4
of the indifference curve passing through point 


(not draw:,).
 

2 0 Evidence on the interest elasticity of saving in advanced
 

In the U.S., various estimates
countries is relevant here. 


suggest that the interest elasticity of saving is no lower 

than zeio and is possibly as high as 0.4 (see Boskin, 

Note that a zero interest elasticity of savini! implies a 

unitary elasticity ot demand for future consumption and that 

a positiv(, elasticity implies an elastic demand for future
 

consumption.
 



2 1 See, for example, Easterlin, Pollack and Wachter (1977).
 

2 2 1f the initial distribution rule involved a rate of return
 

note that a
rate (i.e. p >pg),
greater than the Golden Rule 


weakening of the distribution rule would increase welfare
 

until p fell below pg. 
2 3The extensive literature on mortality-fertility interactions 

includes O'Hara ( ), Ben Porath ( ), the survey by 

T. P. Schultz ( ) 

( ) 
and the collection of papers in Preston 

24 Some tribes may even choose a level of fertility lower than 

Such a tribe will never encounter
the replacement level. 


eventually die out.
diminishing returns and will 


2 5 Evidence for such a mechanism has been adduced in variety of
 

) reports that a subcultures. For example, Wrigley ( 

stantial fraction of children born in Paris during the 17th 

century were given up to foundling homes where their chances 

As another example, usingof survival were extremely slim. 


data from Bangladesh, Welch ( ) reports that the survival
 

an

chances of a girl baby are significintly better if she has 


older sister.
older brother rather than an 


26 Note that it may be better for him to do this by reducing the
 

of all children, thereby increasing the
consumption level 


kill one

mortality risk of each rather than by choosing to 


level of the others.
child while maintaining the consumption 
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VILLAGES AS INTEREST GROUPS:
 

THE DEMAND FOR AGRICULTURAL EXTENSION SERVICES IN INDIA*
 

ABSTRACT
 

The allocation of agricultural extension services in India is analyzed
 

in terms of a model of villages as political interest groups. The level
 

of collective action in a village is hypothesized to be positively related
 

to the existence of a "dependency structure" in which large land-owning
 

farmers have economic and political leverage over smaller, landleus farmers.
 

Data on the allocation of agricultural extension services in India in
 

1970-71 support this model more strongly than the alternative, "efficiency"
 

hypothesis that such services are allocated strictly according to economic
 

incentives.
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In recent years, considerable work has been directed to estimating
 

the effects of agricultural research and extension services on agricultural
 

Considerably less attention
productivity and on the distribution of income.I 


has been given to the causes of public investment in these types of informa-


This Aeglect has been encouraged by the traditional assumption that
tion. 


government behavior is exogenous to the economic system.
 

By dropping this assumption, it is possible to obtain new insights
 

into economic development and the distribution of income. If public in

vestment in agricultural research is the result of pressures by interest
 

groups, the ability of these groups to act collectively becomes an important
 

constraint on agricultural development. Similarly, if the distribution of
 

extension services in a country is governed by political forces, which,
 

in turn, are determined by social and economic variables, then these vari

ables become determinants of the distribution of income.
 

This paper analyzes allocations of agricultural extension
 

services in India in terms of a political-economic framework. The empirical
 

evidence is viewed in the light of two competing models of the distribution
 

and level of public goods provision. One of these, the "efficiency" model,
 

is based on the work of HAYAMI and RUTTAN (1971). This model postulates
 

that government agencies act as if they were maximizing economic efficiency,
 

the market does. The alternaresponding to product and input prices just as 


tive hypothesis, which draws on the literature on economic regulation (sum

marized by POSNER, 1974), is that government behavior is motivated by the
 

Section I
desire of politicians to remain in office. It is shown in 


that'this "interest group" theory has implications for the distribution 

of public goods not suggested by the "efficiency" theory. These empirical
 

II, using data on the provision of
implications are tested in Section 


agricultural extension services in Indian villages.
 

Before beginning the analysis, however, it is useful to examine the 

evidence on the economic payoff to agricultural extension services. If 

extension services have no significant economic impact, an economic theory 

of the distribution of extension services would be inappropriate. The
 

few studies that have concentrated on estimating the payoff to extension
 

services, however, do reveal a positive impact on productivity. This
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evidence includes: (a) work by EVENSON and KISLEV (1975) in India showing
 

that the maturity of the extension program is a significant determinant
 

of agricultural productivity change, (b) research by HALIM on the Phillipines,
 

demonstrating a significant effect of extension contacts on agricultural
 

production, (c) work by MOOCK (1976) on Kenya, showing a positive
 

and significant relationship between extension and maize yields, and (d)
 

research by HUFFMAN (1974) and WELCH (1973) showing a positive effect o&
 

extension on agricultural productivity in the U.S. In addition to this
 

relationship, these studies suggest strongly thai education and extension
 

are substitutes in agricultural production, while agricultural research
 

and extension are complements. In addition, I have conducted interviews
 

with village leaders in 16 Indian villages in 1977, and have found that
 

this payoff to extension services is widely recognized on the village
 

level. 2 In all but a few of the villages, there appeared to be a strong
 

demand for extension services.
 

I. POLITICAL LEVERAGE AND COLLECTIVE ACTION
 

1. Models of the Distribution of Public Goods
 

There are two prominent, competing models of the distribution of
 

public goods. One of these, which we call the "efficiency model," holds
 

that the quantity and distribution of public goods is determined by considera

tions of economic efficiency -- i.e., by a comparison of aggregate economic
 

costs and benefits. The second model, which we call the "interest group"
 

model, postulates that public goods are allocated so as to maximize political
 

suppqrt for the government. There is clearly a large common ground between
 

these two models. Firstly, any variable that determines an individual's
 

demand for the collective good belongs in both models. Secondly, the ef

ficiency model is, in many respects, indistinguishable from an interest
 

group model which views consumers as the most powerful and important interest
 

group (cf. POSNER, 1974).
 

For these reasons, interest group models tend to include the same
 

variables as are included in efficiency models. But the interest group
 

model's emphasis on special interests rather than general welfare (the
 

latter is, strictly speaking, irrelevant in an interest group model),
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together with the interest group model's focus on capability of collective
 

action, lead additional variables to be considered which have no role in
 

efficiency considerations. One such set of variables, relating to the
 

system of land tenure in villages in developing countries, will now be
 

examined in detail.
 

2. The Depeudency Structure
 

The interest group nodel usually postulates the existence of a poli

tical market, in which a set of demanders, individually or in some organized
 

fashion, demand collective goods in return for "votes," or, more generally,
 

political support. Actors are generally assumed to act independently
 

and voluntarily, just as they do in ordinary marlkets. This type of model,
 

which we call the "independent actor" model, has been applied to the study

3
 

of economic regulation, as well as to the analysis of the demand for
 

agricultural research in the United States.
4
 

Such studies have not resolved a fundamental difficulty of the
 

"independent actor" assumption -- the free-rider problem. Since the
 

policies or collective goods which are the subject of the analysis are
 

generally non-excludable, i.e., actors cannot be excluded from benefiting
 

from them, why should anyone participate in the lobbying effor, to provide
 

them? A number of answers have been offered, postulating (a) the tying
 

of private by-products to the provision of the collective good (OLSON,
 

1965), (b) the asserted positive effect of asymmetries of interest within
 

the group of demandcrs on collective action (STIGLER, i975), and (c)
 

"matching behavior" among demanders which provides private incentives
 

to adt collectively (GUTMAN, 1978b). While none of these approaches is
 

a complete solution of the free-rider problem, each provides a basis for
 

expecting collective action, albeit at a collectively suboptimal level.
 

Each of these approaches, moreover, suggests that group lobbying effort
 

will increase absolutely, if not proportionately, with group numbers 
(size.)
 

In the context of traditional agricultural communities, however,
 

the "independent-actor" assumption becomes suspect. In order for actors
 

to be autonomous in the political market, they must also be independent
 

actors in the purely "economic" market -- otherwise, one actor or a small
 

group of actors (e.g., monopsonists in the labor market) can exert leverage
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on the others. Precisely this sort of market imperfection is likely to
 

characterize small, relatively isolated agricultural communities in developing
 

countries.
 

Taking account of this "leverage" leads to a different version of the
 

interest group model, which predicts a higher level of collectiN- action,
 

and thus a greater probability of provision of collective goods, where a
 

small group of actors at least partially controls thc rctions of the other
 

actors. A classic example of this situation would be where one landowner
 

hires a large fraction of the agricultural laborers in a village, and
 

where a relatively large proportion of the village households are dependent
 

on agricultural labor for a significant proportion of their income. In
 

this situation, the landowner is in a position to induce his workers to
 

vote for candidates of his choice, as a condition of employment. Such
 

leverage iiould be one way of "solving" the free-rider problem discussed 

above. The monopsonistic demander of labor can extract such "lump-sum
 

payments" in the same way as a price-discriminating monopolist appropriates
 

consumer surplus. Indeed, a second situation in which leverage can be
 

exerted is where capital markets are imperfect and farmers are dependent
 

on others for credit.
 

In these sorts of settings, we may say that a "dependency structure"
 

exists. Political scientists (e.g. SCOTT 1972) call this structure a
 

"patron-client relationship." In effect, Lhe maintenance of an economic
 

relationship (e.g., employment) is tied as a by-product to the provision
 

of a collective good. The good, of course, need not b! demanded jointly 

by the "patron" and "client" in order for the leverage to exist. Since, 

however, the market power of the patron is always l lted -- by the costs 

of migration, if noLiing else -- one would expect that the dependency 

structure will be more able to solve the free-rider problem, the more the 

client demands the relevant collective good. The specific collective good 

whose demand is analyzed in this study (agricultural extension services) 

is one for which this community of interest is likely to exist. Descrip

tions by political scientists, sociologists, and anthropologists of dependency 

structures are quite conamon (see, e.g., ALAVI 1971 and BETEILLE 1974). 

SCOTT (1972) summarizes this work as follows: 
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A locally dominant landlord ... is frequently the major
 

source of protection, of security, of employment, of
 

access to arable land cr to education, and of food in
 

bad times. Such services could hardly be called more
 

vital, and hence the demand for them tends to be highly
 

inelastic .... Being a monopolist, or at least an
 

oligopolist, for critical needs, the patron is in an
 

ideal position to demand compliance from those who wish
 

to share in these scarce commodities (p.'93).
 

One way to identify this dependency structure empirically is to focus
 

on villages that are relatively isolated from the market -- a proxy being
 

distance to the nearest bus stand -- and to look for a positive relation

ship between the proportion of village households which are landless,
 

and the plovision of specific collective goods. Landless households are
 

particularly likely to be dependent on others for employment and credit,
 

because land is the main basis of self-employment in rural areas and
 

the most important form of collateral for loans. The smaller the propor

tion of landed households, the more likely each landed household (particularly
 

the large- ones) will have monopsony power in the labor market and monopoly
 

power in the capital market. Thus, the larger the proportion of landless
 

households, the greater will be the ability of the village to overcome
 

the free-rider problem and to obtain collective goods from the government.
 

In addition to the proportion of landless households, the proportion of
 

small farmers in the village is likely to measure the existence of dependency
 

structure. If a farm is too small to support a typical family, the farmer
 

becomes.an agricultural laborer and, given monopsony po%:,r in the labor
 

market, he will be subject to the kind of political leverage described
 

above.
 

II. APPLICATION TO TIE DEMAND FOR AGRICULTURAL EXTENSION SERVICES
 

1. Analytical Framework
 

According to the interest group theory, two scts of variables
 

determine the distribution of a collective good such as agricultural
 

extension services: (a) "economic" variables which determine the demand
 

v) 
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for such services by individual farmers, and (b) "political" variables
 

which determine the ability of the village to satisfy these individual
 

demands. The efficiency theory would replace the second set of variables
 

with a simple measure of the size of the agricultural sector of the village,
 

which, together with the first set of variables, would determine the ag

gregate economic benefit of selecting a particular village for provision
 

of extension services.
 

a. "ECONOMIC" VARIABLES
 

The economic function of extension services is to improve the informa

tion farmers have of technological innovations. Previous studies (e.g.,
 

HUFFMAN, 1974 and WELCH, 1970) indicate that the value of such information
 

depends on (a) the rate of technological change, and (b) the education
 

of farmers.
 

Several proxies are available for the rate of technological change,
 

which varies within a country primarily becuase of variation in the
 

suitability of soil and climatic conditions to the innovations generated
 

at agricultural experiment stations. In India, programs have been in

stituted which selected certain villages throughout the country for their
 

suitability to technical change. The most successful of these was the
 

Intensive Agricultural Development Program (IADP). Thus, it is expected
 

that villages selected for this program will have been provided with more
 

,werenot selected.6
 extension services than those which 


Additional economic variables determining the demand for extension
 

services are:
 

Percentage of land irrigated. The water requirements of the new
 

high-yielding varieties are well-known. To the extent that irrigation
 

is present in the village, one would expect the probability of adoption of
 

the new varieties to be relatively high, and thus more extension services
 

to be provided.
 

Price of land. The quality of land affect& its suitability for new
 

varieties. One measure of land quality is its price. Thus, we hypothesize
 

that the price of land should be positively related to the provision of
 

extension services.
7
 

Credit facilities. Ready access to credit facilitates adoption, though
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concrete evidence of imperfect capital markets is rather scanty. Thus,
 

the existence of a bank and other credit facilities is expected to be posi

tively related to the dewand for information and extension services.
 

Farm size. There are economieb of scale in the use and dissemination
 

of information. Larger farms will have greater demands for a given "bit"
 

of information than smaller farms (see IUFiMAN, 1974) though the result

ing percentage increase in, say, yields may be the same on large and small
 

farms.
 

Education. The education of farmers is positively related to their
 

rate of adoption of new techniques. As indicated in the introduction, education
 

seems to be a substitute for the type of knowledge Provided by extension
 

agents. If education and extension are substitutes, then more highly
 

educated villages would demand relatively little extension services,
 

ceteris paribus. Since, however, education is highly correlated with two
 

variables which are difficult to control (wealth and access to political
 

information), a positive relationship bett.een education and provision of
 

extension services is equally possible.
 

b. "POLITICAL" VARIABLES
 

As indicated in sect-on 2, a central "political" variable is the 

proportion of village households which are landless or who own relative 

little land. The hypothe'!s of the cxisterce of a "dependency structure" 

in remote villages implies a positive relationship between the percentage 

of farmers which are landless and the provision of extension services. 

This relationship, moreover, is expected to be stronger, the more remote 

the village is from regional mavrkets. Empirically, the "distance to the 

market" is closely related to the distance to the nearert bus stand, since 

buses, where available, provide a cheap link to nearby towns where jobs and 

credit are available. lhus, the distance to the bus stand is used as a 

proxy for "distance to the market." 8 The absence of a factory in the village 

may also serve as a proxy for the "distance to the market." 

There are alternative explanations for a positive correlation between
 

the proportion of landless and provision of extension services. T'hese
 

are examined in an appendix to this paper. It in shown that either these
 

alternative explanations assume the validity of the interest group theory,
 



-8

or they cannot explain the interaction between distance tb the market and
 

the proportion of landless farmers predicted by :he dependency structure
 
9
 

hypothesis.
 

An additional variable which probably reflects political forces more
 

than purely economic ones is the presence of a cooperative in the village.
 

The main type of cooperative documented in our data source is the credit
 

cooperative. Wille cooperatives in India were often set up by
 

the government, they have been found to serve as focal points of political
 

action (BAVISKAR, 1968). The very existence of a credit cooperative, more

over, may reflect relatively high capability for collectl.:e action by
 

the village, and thus "'pick up" unexplained variance in such capability.
 

This variable is also included in the analysis in order to reflect the
 

degree of "access to credit" of the village, mentioned above tinder the
 

heading of "economic" variables.
 

A final vtriable, important in both the interest group and efficiency 

theoies, is the :iize of the village, or, more precisely, the size of the
 

group of farmers demanding extension services. Empirically, this enters 

the analysis through a variable measuring the number of households in the 

village, and through a t;econd variable estimating the proportion of house

holds that are cUltivators. Both variablets should be po1itively related 

to the provit;ion of extension services, according to either 
theory.10
 

c. SUMfIARY 

Table I summari-:es the implications of the two models. Among the "econo

mic" variables it con be seen that the two models produce the same predic

tions, except in the cases of the last three variables listed: 

*(a) Farm size. The scale effect of the demand for information argues 

for a positive coefficient for farm size in both models. But, in the interest 

group model, there is the opposing effect of the dependency structure: this 

structure wot Ild be relatively weak where the "large" farm; are relatively 

numerous.
 

(b) Education. The previously ob;erved substitution between education
 

and extension argues for a negative effect in the efficiency model. There
 

are, however, the opposing political effects retulting from education
 

being positively correlated with wealth and access to political information,
 

leading to an ambiguity regarding the effect of education in the interest
 

http:theory.10
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TABLE 1 - IMPLICATIONS OF THE NTEREST GROUP AND EFFICIENCY MODELS
 

Direction of Effect on Provision of Extension Services
 

Interest Group Efficiency
 

Model Model
 

I. "Economic" variables
 

IADP.village + +
 

Percentage of + +
 

land irrigated
 

Price of land + +
 

Credit facilities + +
 

Farm size ? +
 

Education ?-


Distance to market ? ?
 

II. 	 "Political" variables
 

Proportion landless +
 

Cooperative In village + ?
 

Village size + +
 

Proportion landless + ?
 

x distance to market
 

Proportion of cultivators + +
 

village
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group model.
 

(c) Distance to the market. 
The direct effect of this variable is
 

unclear In both models, depending on whether Information obtained in the
 

marketplace In a substitute or a complement to agricultural extension11
 

services. Thin variable 
 In included to test the efficiency related
 
alternative explanation of the Interaction of the proportion of landless
 

households and dittance to the rr.et (see note 9).
 

2. The Data 

The data are from a tairvey conducted In India n 1970-71 by the
 

National Council of Applied Economic Research of India 
 (NCAER), an part
 

of a three-year panel 
 survey of housieholdt; in rural India. Village-level 

variables were constructed from Individual- level data, where nect nnary, 

by forming weighted avct;tge. of the ob;ervation:s In the village . The 

weights were calculated from the weightsu con;tructetd by the flCAER, which 

were bas.ed on the frequency of the honuschold's tI ucomA t:1o)tp in the village. 

(Such weighting w;n necev.;it:ated by the tiver-.,;e:pi hag of h!pher-lncome 

hou;ehold;.) 'pecifictally, the weight for hoineehold in;"Q)ly the weight 

ansignd by NCAEH to that hou.tpholdl, divided by the :in of the t.ights 

for the household; in tht, village. The precision of the;e wel ghtd averages 

is severely limited by the tr:all tnutborf of hot'iehold; eaiv:plud t each village -

approximately twun i, on tlie avverage , for at rvn villa ge popul ation of ap

proximnately 2,000. 

The def'a ittone of no;nt o tle varlab le appearing in Tl .re"',l, 2 

obvious, but for a few varlIab1,:; a ;.ore (litalt'd explan.Lti on In n.uw ";*.ary: 

"Edution: This, IN; a welyehted av, ragv of the (wv!.igteo) IrequencleB 

of cultivators ;tt varlotus; levelnI of com;.plet ed :,oinlng. Th, weighttn are 
taken f iom a study of the relat ions hip between urb.in ., t. and unchooling 

levels In Bo::bay by PANCIt2UIKIII (1969, p. 331). 12 

The proportion,- of c t ivator!;., (f ].Andoldpirt; In two size clanneea 

and of land] .+!q hounetholdln in the vi 11age are web ght eid f requvnc leinbased 
on individual ob;vrvationi. In order to avoid lprob en; canned by 7,.ro 

values, .1 wian added to vaclt proolrtluen before tuIWing, lt; logan-thni. 

Ihmnber of hunehioldn; In the ratio of village population to (weighted) 

average family size among nilmple houneholdn. 
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The dependent variable is a dummy which takes the value of unity if
 

the village had an "organized extension program." ruch programs might
 

include group Inntruction by extensiion workers, need package programs, etc.
 

The data, unfortunately, do not provide a continuoun meanure Lf tire intensity 

of the extezinion program; any dichotomouu n.rIaiure of the txistence of an 

organized extentlion program will neceuznarily be noniicwhat nubjective. 

About halt' of tlt- villages in the ainuple had inch progrlnm, according to 

the data, wherenti only 26 percent had a "village level worker" living 

in the village. 

3. .! _ c-aI -He_is i j t s 

The result z nupport the interest group ztnd .l and its "dependency
 
Structu," variant. Turning first to r&re~n:aioi. (1) and (2) in Table
 

2, we find that the proportion (,f villagert; o,.ning no land Itn not .,ignifi

t ( provklll in that, 40recJantly if!.tt,'d the of cxtt l! i t~trvlcetn In villages; 


r '1divtlv lw.,- to til bur; t;tand (I.e., w.li--intc.erati.! Into local tinarketn),
 

but that i, rv'lati nm-ihtp I:, t; lliicait :lnd pi :i etl il th," relative
 

, c r(IcLttirc c4toc tore:F.,_?_t_,e vIi 1c * th, dpens!vcy t would bw tbv d oltrate. 
1 3 

The Iltir ct hal , .lt,'(,-,r, highlyh -i'ni i cant. 

Th' ,0dur 1 t ' .,I nitu lvitor- It a ,vcfli varible1 ,' }r 2h1h lii,th ttnplica

tioni ol thr inti l :i jiot);i t,'oiy rind lhomec ,f the cfifl£,tacy dive r ,,. 

If, aiz j1'. (,tt' t!i l ttutt for iio on, 

thit; v.r iab1. ,J I I Ild ( -( 1-i V, .&, ilt I %t ( -f ! i- 11,, t , ,cCi,! tlltq, to the ef

fici ency th1lc r '. }i'.rc h1I1,h11Y , t . :-.. ":,,,. " I V. I ,n ; ,, and 

thll; tnh(umld rit ,I '. ], . ,.xt : eI-11h. ri 't ( )I llollu t) 

oil tle W111,1 ll0Oi ,i i clt( 'i, ,ti'U t Wit h .1 0ll> vt (m'ttil c - l. t ;,.' of 

the efoiclx, ,, ,duuitt,,; oi plltiI t,.,i . ZA( OPIA, 1 '72) 

and o;. %.valth. Pi I-',il ~Ilti iii ,.i-t l ,ili nt l., In fI.Ict, What 

it obneltved, . ld thl t , (11t'lrIlt t * II ,' t , lilt,'.. 10:1n dIt'ri.'ed JiI v(!, 

tol quitl' :<1 : ! ' ( ch" l.''Ing(.1 !1 i 'Jll:,1<c 1,l l A(At O wl /:ln( ,'.1 

I ;.:.I . ory , 

A third pi r () f c(m-! , , . t,.i t '1 ,- l l, . I 1 im i, theory"ti '

over the vf'flct- inc,, ht. , .u;,. llat t( ( itdlt ltcil ,r;. The'.]l tc. d l 

efficiency ll or y ,1I,, , , tim-I It .ii cuII, l!l, I . both, ftr 

tile "credit b1nti'" aandl i r't it o '., !t -: , uid iu4.:. i1tt up(er. tihat 

one var la he tihmuld be iit io g.r t han ths, otht.r. The Iiit .i, t i.,oup theory 
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FABLE 2 - PROBIT REGRESSIONS OF EXTENSION SERVICES 
DUMMY a
 

(1) (2) (3) (4)
 

Proportion of villagers: 

With no owned land -.249 -.267 -.178 

(1.12) (-1.23) (-.778) 

Owning land, but 
< 2.5 ha. 

-.480, 
(-2.26) 

Owning > 2.5 ha. -.606 
(-2.95) 

Who are cultivators .549.514, .637, 1.02 * 

(1.79) (1.72) (1.98) (3.43) 

With no owned .499,, .494, .458, 

land x Dib (2.61) (2.62) (2.30) 

With no owned -1.74 

land x D 2c 
(-1.07) 

Education of Cultivators .252* . .307** 352** 300,, 
(1.99) (2.44) (2.41) (2.38) 

-u±sLance to Bus Stand .069 .079 .098 -.137 

(.544) (.641) (.749) (-1.56) 

Price of Irrigated Land -.189 
(-1.43) 

-.141 
(-1.07) 

-.200 
(.-1.48) 

-.200 
(-1.38) 

Percentage of Land 
Irrigated 

IADP village 

.061, 
(1.70) 

.626,, 

.078, 
(1.99) 

.057 
(1.55) 

.612*, 

.082, 
(2.28) 

(2.80) (2.69) 

Credit coop in village 
1 

1.11 ** 
(3.25) 

1.17 * 
(3.40) 

1.05 ** 
(3.03) 

1.16 
(3.40) 

Credit bank in village -.120 
(-.650 

-.155 -.153 
(-.804) 

-.217 
(-1.19) 

Factory 
(D2) 

inVillage -.213 
(-.291) 

(Cont'd)
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TABLE 2 - PROBIT REGRESSIONS OF EXTENSION SERVICES DUMMYa (Cont'd.) 

(1) (2) (3) (4) 

Number of .220 .244 .208, .218 
households (2.20)* (2.47) (2.05) (2.16) 

Constant -1.39 -1.98 -1.43 -2.13 

-2 Log Ld 
(M~.) 

57.5 
(11) 

49.4 
(10) 

63.3 
(13) 

51.0 
'(i0) 

Number of 
observations 252 252 250 252 

Notes:
 

aT-atntintics are in parentheaei. All variables In log fonm except dummy variables. 

I 1 if diotance to buta~ntd > median. 

d2 - 2 If factory exints in village; D2 - 1 if factory exists in nearby village. 
dDitrtbuted n chi-quare with (d.f.) dgrees of freedom. 

Significant nt .05 level, one-tailed test
 

OIgniarican nt .01 level, one.-tahll1 teat
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suggests that the credit coop variable should be stronger, because it
 

reflects not only the availability of credit, but also the level of
 

political organization, as mentioned above. This
 

is what is observed in the data: The credit bank variable receives nega

tive but insignificant coefficients, while the credit coop variable receives
 

positive and significant coefficients, supporting 
the interest group theory.

14
 

In regression (2), unlike regression (1), the IADP variable is
 

omitted, because of a concern that this variable should be considered
 

endogenous, i.e., determined by the other variables in the analysis.
 

Dropping this variable, which receives positive and significant coefficients,
 

has little effect on the coefficients of the other variables. Regression
 

(3) is like regression (1), but includes "the factory in village" variable
 

and its interaction term with the proportion of villagers owning no land.
 

The rationale for including this variable, indicated above, is that
 

"isolaticn" from competitive labor markets can be measured not only by
 

distances to transportation facilities, but also by the absence of large
 
15
 

industrial employment sources. While there is no prediction regarding
 

the direct effect of the factory-in-village variable, this direct effect
 

is also included for completeness in regression (3). It is found that
 

neither coefficient is statistically significant, but the sign of the
 

interaction term is negative, as predicted by the dependency structure
 

hypothesis. When the direct effect is oinitted, the t-statistic of the
 

When, in addition,
interaction term increases in absolute value to 1.5. 


the interaction term of prcportion-landless with distance to the bus stand
 

is omitted (distance to the bus ntand and the existence of the factory
 

are negatively correlated), this t-statistic rises in absolute value to
 

1.7.
 

In regression (4), the proportion of landless villagers is omitted,
 

and the proportionS of landowners .ntwo size classes are inserted instead.
 

As expected by our version of the interest group theory, both receive
 

negative and significant coefficients. The coefficients of the two size
 

classes, moreover, are of almost equal magnitude, contrary to the expecta

tion of the efficiency theory that the greater the proportion of large
 

farmers (highly correlated with large landowners), the greater should be
 

http:theory.14
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the provision of extension services. The roughly identical sizes of these
 

two coefficients are consistent with the dependency structure hypothesis,
 

because two, conflicting effects are working here, according to this hypo

increased farm size increases the demand for information, making
thesis: 


it more productive to inform a few, large farmers than many, small farmers,
 

but the smaller the percentage of large farms, the greater the dependence
 

of small farmers on them, mitigating the free-rider problem in political
 

lobbying.
 

The price of irrigated land, a proxy for land quality, receives
 

unexpected (but insignificant) negative coefficients. A possible explana

tion might be that the elasticity of demand for farm products on the village
 

level is sufficiently low to make the long-run effect of new technology
 

on producer surplus negative, depressing land values. There is little
 

independent evidence of such an effect, however.
 

The coefficients of the percentage of land that is irrigated are
 

positive, as expected, but not always significant. The positive coefficients
 

The number of households in the village
are consistent with either theory. 


and the proportion of cultivators also receive positive and significant
 

coefficients, which are consistent with either theory.
 

IV. CONCLUDING REMARKS
 

This paper has analyzed the allocation of agricultural extension
 

services in India in terms of a political-economic model. The data are
 

consistent with the hypothesis that extension services are allocated to
 

the villages which most effectively lobby for them. The lobbying effective

ness of a village, moreover, appears to be related to the existence of
 

political leverage or a "dependency structure," as we have called it, in
 

where large, landed farmers have monopoly and monopsony power
the village: 


over smaller, landless farmers, the provision of extension services
 

is relatively probable. The data, moreover, favor this interest group
 

theory over the alternative, efficiency-related hypothesis that extension
 

services are allocated predominantly in response to economic incentives.
 

These results have implications for further research in income distribu

tion and technical change in developing countries. The results suggest
 

that models of income distribution and of technical change which ignore 
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political-economic interactions are of limited relevance"to LDCs. It
 

appears, moreover, that systematic empirical studies of such interactions
 

are feasible, despite the limitations of data from developing countries.
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NOTES
 

*The author is indebted to S. BHALLA, M. CRAIN, R. EVENSON, B. HERRICK,
 

T. Paul SCHULTZ, T. W. SCHULTZ, and'F. WELCH for helpful comments on earlier
 

drafts of this paper. This research was partially supported by a grant from
 

the Agency for International Development to the Rand Corporation. Valuable
 

comments were also received in seminars at The University of Minnesota, the
 

Rand Corporation, UCLA, and Punjab Agricultural University (Ludhiana). Research

assistance was provided by R. BUDDIN, R. HARRISON, D. LEVY, and R. SOUSA.
 

'Much of this work is summarized in EVENSON and KISLEV (1975).
 

2The villages were located in Andhra Pradesh, Delhi, Kashmir, Maharashtra,
 

and Punjab. An attempt was made to visit both "backward" and "progressive"
 

villages in each area. I am indebted to numerous individuals at ICRISAT
 

(Hyderabad), the Indian Agricultural Research Institute (Delhi), the
 

Universities of Bombay and Kashmir, Gokhale Institute (Poona), Ahmednagar
 

College, and Punjab Agricultural University, for arranging these visits,
 

which were funded by a Ford Foundation grant to the UCLA Center for Inter

national and Comparative Studies.
 

3See POSNER (1974) for a useful review of this literature.
 

4GUTTMAN (1978a).
 

5 Information costs, or income effects combined with a price-inelastic
 

demand for public good, tend to make even this relationship ambiguous,
 

however (GUTTnAN, 1978b).
 

6To some extent, the selection of villages for such programs is itself
 

a reflection of purely political considerations. If so, this variable
 

will measure "unobserved" political variables, as well. But regressions
 

of the IADP variable on the other explanatory variables seem to indicate
 

that the selection of IADP villages was dictated primarily by economic
 

considerations.
 
7Here, as with other "economic" variables, the causality runs in both direc

tions: extension services, to the extent that they increase adoption, will
 

increase the price of land, unless the demand for farm products on th,:
 

local level is quite inelastic.
 

/ 
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81 am indebted to Mrs. V. RUKHMINI of the National Council of Applied
 

Economic Research New Delhi, for suggesting the use of this proxy. Distance
 

to the "market" (mandi) is also specified in the data, but this variable
 

is less satisfactory because of the ambiguity in the term "market" and
 

because sheer distance appears less important than quality of available
 

transportation.
 

9There is one alternative hypothesis, however, that does predict
 

this interaction and does not rely on the interest group approach. It
 

may be argued that small, tenant farmers have worse information of new
 

technology than landowning farmers, making the economic return to extension
 

services greater where there is a large fraction of tenant farmers. More

over, it may be argued that closeness to the market (or bus stand) is a
 

substitute for Cxt(lision services: the relevant information may be obtained
 

in the market nimply through informal market contacts. In this case, the
 

effect of the proportion of landless farmers on the provision of extension
 

services would be stronger in the more remote villages, because in such
 

villages the differential in access to information between landowning and
 

tenant farmers would be relatively large.
 

This alternative hypothesis has two testable implications which dif

ferentiate it from the dependency structure hypothesis. First a positive
 

direct effect of distance to the market (or bus stand) on provision of
 

extension services is predicted. Second, not only the proportion of land

less variable, but all the other explanatory variables should also interact
 

with distance to the market, since a similar argument would hold for all
 

As will be indicated
other determinants of the return to extension services. 


below, neither implication is supported by the evidence.
 

1 0Regarding the interest group theory, the relationship between numbers
 

and group lobbying activity it somewhat ambiguous. As indicated in Section
 

2, however, a number of models suggest a positive role .ionship, as does
 

the possibility of a "dependency structure" discussed here. In the ef

ficiency theory, the hypothesized positive relationship assumes the existence
 

of economies of scale in extension delivery. While direct empirical evidence
 

of such economies of scale is lacking, it seems likely that word-of-mouth
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communication is less costly within a village than between villages (cf. 

HAYFIELD and YAPA, 1974) so that a subset of farmers contacted in a large 

village will lead to a greater number of farmers eventually informed by 

word-of-mouth than would result from contacting thc. same number of farmers
 

in a smaller'village. See ROGERS (1969) for discussion of the role of
 

"opinion leadership" in traditional agriculture.
 

1 1Some writers have argued that proximity to markets and, more generally,
 

to population centers LLreases political information, which would improve
 

a village's ability to act collectively. In this case, the direct effect
 

of distance to the market on provision of extension services should be
 

negative.
 

12Where the schooling levels in PANCHAMHTKHI's regressions did not
 

correspond to the levels in the NCAER study, a simple average of the rele

vant regression coefficients was used. The weights chosen were:
 

(a) illiterate: -15.81
 

(b) primary education or below: -2.49
 

(c) below matriculation but above primary: 12.69 

(d) matriculation or equivalent: 27.86
 

(e) above matriculation: 36.9
 

After multiplying these weights by the weighted frequencies at their respec

tive schooling levels, 15.81 was added to the sum, to eliminate the pos

sibility of a negative result (since logarithms were taken of this
 

and other variables).
 

.13As indicated earlier, the "efficiency theory" has no prediction on
 

this interaction, unless one assumed that (a) proximity to wrkets was a
 

substitute for extension services in providing technological information,
 

and (b) tenant farmers had a greater demand for extension services than
 

owner farmers. If assumption (a) were correct, we should observe a positive
 

and significant direct effect of distance to the bus stand on the provision
 

of extension services. This positive direct effect, however, is not observed
 

in the data. In regressions (1) through (3), no significant effect is ob

served; in regression (4), the coefficient of this variable is negative
 

and marginally significant. The efficiency-related alternative hypothesis
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for this interaction, moreover, implies that all other economic determinants
 

of the provision of extension services should also interact with distance
 

to the market. This hypothesis was tested, and it was found that the only
 

variables which interacted significantly with distance to the bus stand
 

were the land-holding variables, as predicted by the dependency structure
 

hypothesis.
 

1 4Dropping the credit coop variablc from the regression, on the ground
 

that it should be considered endogenous, does not significantly affect the
 

other coefficients.
 

It is conceivable, of course, that the factory and largest farms
 

are owned by the same individuals, but this will not always be the case.
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APPENDIX
 

This appendix examines three alternative explanations of a positive
 

relationship between the proportion of landless farmers in a village and
 

the provision of extension services to the village. The first and third
 

of these alternative epxlanations, as will be seen, cannot provide a simple
 

explanation for the observed interaction of the proportion of landless
 

farmers and distance to the bus stand. Moreover, the second and third
 

alternative explanations assume the validity of the interest group model,
 

and only challenge the relevance of the dependency structure hypothesis.
 

The first alternative explanation argues that new agriculture technology,
 

to the extent that it is adopted, increases the demand for agricul,ural
 

labor and thus draws (landless) agricultural laborers from neighboring1
 

Moreover,
areas where new technology is not being adopted as rapidly. 


the new technology may convert small landed farmers into landless laborers,
 

if such farms adopt the technology relatively slowly. Both of these sources
 

of "reverse causation," however, would be expected to be equally strong in
 

Evidence of such an intervillages which are near or far from bits stands. 


our hypothesis of a dependency structure
action, then, would tend to support 


rather than the alternative, reverse causation hypothesis, though the latter
 

would not be positiv-ly refuted.
 

A second alternative explanation would run in terms of differing
 

demands by land-owning and landless farmers for new agricultural technology.
 

Since land is usually viewed as a relatively inelastically supplied factor,
 

landowners would be the main long-run beneficiaries or victims (ifnew tech

is elastic
nology, depending on whether the demand for the relevant products 


or iielastic. In villages that are relatively isolated from regional
 

markets, this demand would be relatively Jnelastic, so that landowning farmers
 

would have a relatively small, and perhaps a negative demand for new technology
 

assuming that the village can be successfully "insulated" from such techno

logy. 2 But the assumption that the village can be insulated from new techno

logy is naive. The presence of an extension agent can speed the process of 

11 am indebted to Professor IIANUMANTIA RAO for emphasizing this point. 

2 See GUTTMAN (1978a) for additional caveats to this hypothesis. 
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adoption, but there is virtually no evidence that his absence will prevent
 

adoption. As long as this is the case, landowning and tenant farmers alike
 

will demand extension services, simply in order not to lose in competition
 

to their counterparts in other villages.
 

The third alterrative explanation asserts that if the proportion of 

farmers who are landless is relatively large, the farmland in the village 

will be concentrated In the hands of relatively few farmers who.,-e Individual 

stakes in obtaining new technology will be relatively large. In this case, 

the village may lobby relatively intensively for extension services, even 

if there was no dependency structure. Aside from the fact that this alterna

tive interpretation cannot easily explain the interaction of the proportion 

of landless with the distance to the bus stand, it alo implies that the 

coefficient of the proportion relatively small landholders In the village 

should be positive, or less negative than the coefficient of the proportion 

of relatively large landholders. But no significant difference btween 

these coefficients is observed.
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Mortality has been markedly reduced in the poorer countries of
 

the world in the last three to four decades; existing data typically
 

indicate life expectancy increasing about one-half yerr per calendar 

year during this period (see G. J. Stolnltz). This decline of mortality
 

has contributed to an increase in intrinsic rates of population growth
 

of almost 1 percent per year. Further, cince the most dramatic changes 

are observed for infants and children, the age composition of these 

populations has changed, contributing today to a transitory increase 
in 

the rate of population growth of another one-half of 1 percent per 

year. 

a natural
In this unprecedented period of rapid population growth, 


question to ask is whether fertility responds to the decline in mortality,
 

if so, how and how fast, whether this tendencyand then by much and to

ward demographic equilibrium dampening the rate of population increase
 

economic clastse-. within countries.
 across countries is also evident across 

There are some indications that the reduction in mortality may have 

and though thi:s would be approbeen concentrated in lower income groups 

priately construed as an egalitarian development (nee Simon nuznets), it 

also raises the possibility that the rate of natural incresk; of the 

increase, widening in the next genciationpoor may thereby differentially 

already large personal income and wealth difference..
 

Rolling back such a fundamental constraint on human life leads to 

in affected most directly, for
rearrangements. Family decision making 


the family deals with the periods of economic dependency in the life
 

tycle when the force of mortality is most heavy. Other functions of
 

\ (. 
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the family may be affected to a lesser degree: the transmission to heirs 

of a cultural heritage and the skills for a livelihood. Documentation 

that mortality change has in fact modified behavior has only recently 

gotten underway (see for example, Rati Ram and Theodore W. Schultz). 

The purpose of this paper is to present some evidence on one form of 

household response to mortality. 

The tic between mortality and fertility is a complex one. On the 

way from being a traditional society to becoming modern, mortality and
 

then fertility are generally observed to decline. This process, called
 

the "demographic transition," remains imprecisely characterized in
 

terms of underlying mechanisms, time dimension and relative magnitudes
 

of change. Conflicting empirical evidence adds to the conceptual ambi

guity: cross-sectional data cuggcsts fertility and child mortality
 

are positively related in low income countries (see the author, 1976b), 

whereas aggregate time-series in these countries show crude death 

rates fallfn- for three decades before crude birth rates widely decline 

(see Kuznets). 

Changes in general mortality levelG are associated across popula

tions with monotonic variation in mortality rates by age. Discussion 

focue-w here on the effect of survival of a mother's own children on 

her fertillty, beca,.;e the cau!;nl relation is direct and obvious, child 

death& are a su.tantial proportion of all death,;, and offspring sur

vival i measurd, though unfortunately subject to errors of recall. 

Concurrent chitigv in child rortality outside of ti,-' nuclear family and 

adult mortality undoubtedly rcinforce the incentives :o modify repro

ductive goals, but adult mortality cannot be readily observed in the
 

\CJ< 



family and it is difficult to obtain other good proxies for relevant
 

mortality conditions.
 

The paper is organized as follows. Section I reviews how econo

mists have argued that child mortality may affect reproductive behavior,
 

and discusses the unresolved problems of separating biological, behavioral
 

and simultaneous relations. Though the economic framework yields plausi

ble results, refutable predictions are scarce and empirical work is in
 

order to focus theoretical developments. Section II summarizes aggre

gate intercountry evidence of fertility responses within a birth cohort
 

to variation in child mortality. Section III reports similar estimates
 

within families based on household survey data for urban Latin America
 

and rural India.
 

I. Child Mortality and Reproductive Behavior and Motivations
 

There are four interrelated reasons why one expects fertility and
 

child mortality to be associated; fertility may respond to expected or
 

experienced child (and adult) mortality; child mortality may be influenced
 

by fertility and the proportion of childbearing occurring to women at high
 

the poor; both mortalityrisk, for example, the very young, the old, and 

and fertility may be affected by common observable factors, such as educa

tion; and finally, both may also be influenced by unobserved factors that
 

generate a correlation between disturbances in equations determining fer

tility and child mortality.
 

To distinguish the above sources of covariation, a system of two equa

tions determining fertility and child mortality must be estimated, in all
 

likelihood using simultaneous equation techniques. Without a priori
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theoretical insights for identifying the two underlying structural rela

tions, or panel data of time-series for couples, it seems premature to
 

extract system estimates from a single cross section identified artificially.
 

For example, only a few percent of the observed variation In child mortality
 

rates across rural Indian families can be traced to a host of standard
 

economic, demographic, or social variabls. Furthermore, for use in policy
 

or projection, one wants an estimate of how fertility responds to mortality
 

variation that stems from both economic conditions facing the family, such
 

as those related to family expenditures on food, and those conditions that
 

are exogenous to family resources and market prices, such as public health
 

programs that eradicate smallpox or control malaria.
 

In estimating the response of reproductive behavior here, the regime
 

of mortality faced by the family is treated in the most simple fashion-pre

determined. Such an estimate undoubtedly neglects some systematic,though I suspect
 

small, feedback effect of fertility on child mortality, holding constant
 

several conditioning factors, and may also be slightly biased by residual
 

simultaneous sources of variation in vital rates. Future work will impose
 

identifying restrictions and test for independence of residuals across
 

structural equations (see De-Min Wu).
 

Empirical estimates of the response of fertility to child mortality
 

also embody both voluntary modification of behavior and involuntary bio

logical processes that constrain reproductive potential, The survival of
 

breast-fed infants can lengthen their mothers' period of sterility following
 

their birth, and thereby delay subsequent births. Under extreme assumptions
 

the biological reduction in births due to the reduction in infant deaths
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is less than one-third, vnereas more realistic exposure parameters for
 

Latin America would suggest a maximum biological response of one-tenth
 

(see S. H. Preston, p. 13). If empirical estimates of the derivativL of
 

births with respect to child deaths exceed .1 or at most .2,the excess
 

is likely to arise from voluntary response patterns.
 

Economists have only recently begun to describc how fertility goals
 

might adjust to the sequential and partially expected incidence of child mortality.
 

First, leaving aside uncertainty, knowledge that a particular fraction of
 

offspring will die before reaching a specific mature age has two offsetting
 

effects; it increases the cost per survivor, and increases the number of
 

births required to obtain a survivor. If the desired number of survivors
 

is insensitive to or inelastic with respect to their cost and costs are in

versely proportional to survival probabilities, the number of births sought
 

will vary directly with mortality. Alternatively, if parent demands for
 

survivors are cost elastic, reducing the heavy costs of child mortality en-


However, to speak of a "survivor" as
 courages parents to have more births. 


the relevant metric for framing parental goals neglects changes in the
 

composition of benefits and opportunity costs as a child ages and the
 

dependence of this net benefit stream on family size and child spacing.
 

Moreover, the resources parents forego to have a child need not be
 

the same across families or within familiei;, even if the prices of relevant
 

If the remarket inputs and opportunities for child labor are identical. 


source intensity of childrearing is viewed by parents as in part a long

term investment in their offspring, an exogenous reduction in mortality
 

encourages more intensive child investments, such as schooling, migration,
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and more health investments, probably as a substitute for additional
 

children (see Donald O'Hara).
 

When uncertainty due to mortality is explicitly considered, issues of
 

hedging, insurance, and risk aversion enter; parents may modify their re

productive target in response to uncertainty according to their prefer

ences with resp.ct to family size and the distribution of opportunity
 

costs associated with an excess or shortfall in survivors (the author,
 

1969). Research measuring preferences and opportunity costs with respect
 

to family size has progressed slowly and as yet has not dealt directly
 

with how these measures interact with mortality in the deterrination of
 

reproductive behavior (see for example, J.M. Roberts, R.F. Strand, and
 

E. Burmeister; L. Cooubs; P.H. Lindert). The most satisfactory treatment
 

of uncertainty is that developed by Yoram Ben Porath and Finis Welch,
 

though its empirical application has lagged.
 

Given the concentration of child mortality in the initial years of
 

life and the relatively long period of childbearing, the need for pareits
 

to hedge against child mortality apoears low. Sequential decision making
 

permits parents, for the most part, to replace deceased infants rather
 

than bear (or withhold) additional children as a hedge against expected
 

but uncertain future mortality. Adjustment to declines in child mortality
 

can therefore be largely accomplished ex post, if parents are able to re

frain from replacing offspring who (unexpectedly) survive. This capacity
 

to adjust fertility initially through repLacement rather than according
 

to expectations creates the potential for a short lag between mortality
 

and fertility. In the longer run, as mortality expectations adjust, an
 

SV
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entirely new age pattern of reproductive behavior and child investment
 

may emerge, conforming to perceived benefits and costs of birth spacing,
 

family portfolios, and life cycle investment schedules.
 

A decade may nonetheless elapse between the initial decline in child
 

mortality before replacement fertility begins to decline in the family
 

formation process. Even then, the change in reproductive behavior may
 

go unnoticed because of the small numerical importance of births to women
 

in their late 30's and 40's. At the aggregate level, changes in age
 

composition induced by the age pattern of mortality declines first
 

depress crude birth rates slightly below their age standardized path for
 

about a decade, and then increase them notably thereafter. Crude birth
 

rates 25 years after the onset of the mortality decline may thus rise,
 

even as age standardized birth rates subside. Finally, resource and price
 

constraints facing households may also change, raising or lowering repro

ductive goals independently of mortality. At this time, therefore, crude
 

birth and death rates cannot directly clarify how fertility i adapting
 

at the family level to child mortality mainly because changes in age
 

composition are often unobserved.
 

In sum, economic logic has not yet described in a refutable form how
 

fertility should be related to child mortality in equilibrium. In addition,
 

the inaccessibility and cost of sufficiently reliable and acceptable
 

birth control.methods could, in mwny parts of the world, introduce another
 

Tne balance of the paper assembles some
indeterminant innovational lag. 


avidence of the actual empirical relation.
 

y)
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II. Aggregate Evidence on Fertility-Child Mortality Relationships
 

Widely available aggregate data permit testing of only a few questions
 

about the relation between fertility and mortality. The minimum of data
 

needed to estimate replacement response is the number of children born to
 

comparably situated women who experienced different rates of child mortali

ty. There are large parts of the world where no census information of
 

this nature exists, including the United States.
 

As an example of the type of research that can be conducted with
 

Census data, it is possible to test if the number of living offspring of
 

women of a specific age is roughly constant in a particular year, irregard

less of child mortality. The requisite information is available for
 

some eighty countrLs for rural/urban or total populations (N - 95). 

By observing that the average number of children alive per woman A, equals 

the number born alive C, times a survival rate p - 1 - (D/C), (where 

D - C - A), the logarithm of C can be regressed on the logarithm of i/p 

and the calendar year, t, to which the data pertain as in: 

(1) lnCi + a1 tI + a2 ln(l/(l- (DI/CI))) (i - 1,. • .,95) 

If estimates of a2 equal one, within ape groups of women, the cross

sectional variation in cumulative fertility is simply replacement.
 

For the estimated equations the R2's range from .2 to .3. The point
 

estimates of a2 (followed by their star,dard errors) among older women, for
 

whom replacement is more nearly complete, cluster in the vicinity of one:
 

age 30-34, 1.10 (.26); 35-39, 1.06 (.26); 40-49, .98 (.25); 50 or more,
 

.77 (.16) (see the author, 1976b, Table 8.3). The hypothesis that a2 equals
 

1L* 
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upwards (see the author, 1976b).
 

Other cross-sectional estimates of this and other models based on
 

regional variation in cumulative fertility and mortality rates suggest
 

fully half of the variation in fertility is offset by differences in child
 

mortality (see the author, 1976b). Unfortunitely, there are only nine
 

developing countries with relevant census 
data for two points in time.

2
 

Although in no way representative, this handful of cases shows that fertili

ty declines compensated for about one-half of the concurrent declines in
 

cohort child mortality for women aged 40-49.
 

III. 	 Individual Analysis of Fertility and Own Child Mortality
 

Individual data provides a richer test of the interaction between
 

fertility and child mortality. Analysis deals here with several representa

tive samples of women age 30-49, with one or more births whose husbands
 

are present, drawn from three Latin American urban surveys from 1964
 

conducted by Centro Latino-Americano de Demografid (CELADE), and a rural
 

Indian survey from 1970 conducted by the National Council of Applied
 

Economic Research (?ICAER). 3 Various theories have stressed different
 

factors influencing fertility: these are reviewed elsewhere (see the
 

author, 1976a). With these data, it is possible to hold constant at least
 

a few nrice, income, and origin variables in order to assess the partial
 

associaLrn between cumulative fertility and cumulative child mortality.
 

as an 	income effect.
Specifically, the education of thL husband is included 


income but also a dominant
The education of the wife captures not only an 


3ubatitutlon effect, which may be attributed to the opportunity cost of
 

Permanent income cannot be measured identically
her time in child rearing. 


across samples, in urban areas it is the logarithm of household monthly
 

'V 
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expenditures exclusive of housing, and in rural areas it is total family
 

income. The income variable is not consistently associated with fertility,
 

controlling for husband's education, but it is inversely related to child
 

mortality in all samples. Age of wife is included as a control for life
 

cycle or birth cohort differences. Migrant origins and duration of city
 

residence are held constant in the Latin American samples, while the presence
 

of village health and educational institutions are included as controls
 

in the rural Indian sample to capture local access to health and schooling
 

services. The number of deceased children is normalized as a fraction of
 

those predicted based on the woman's number of births, the age pattern of
 

fertility, and an appropriate 
life table.

4
 

Table 1 shows the results from the regression of children ever born
 

on the normalized child mortality rate and the aforementioned variables.
 

The regression coefficient on mortality and its t-ratio are shown in
 

column (1). Columns (6) and (7) provide means of the fertility and nor

malized child mortality variables; the derivative of births with respect
 

to deaths is shown in column (3) (see fn. b. Table 1). In all thirteen
 

samples the level of fertility is positively associated with child mortality,
 

and in all cases except women 40-49 in Mexico City, the associations are
 

statistically significant (10 percent level). The derivative of births
 

with respect to child deaLhs ranges widely, however, from .8-1.4 in Rio
 

de Janeiro, to .4-.8 in San Josg, to .2-.3 in Mexico City, and in rural
 

India between .3 and .5.
 

Why should fertility responses to child mortality show such sub

stantial variation across populations? I propose the hypothesis that
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couples react to their child mortality experience by changing their repro

ductive performance to the extent that they are aware of a general down

trend in mortality in their segment of society. The absolute levels of
 

child mortality among women 40-49 are initially similar (not reported)
 

in the three city samples. They declined by 10 percent in Mexico City in
 

the thirteen years spanned by these data (approximately 1945-58), 30 percent
 

in Rio, and 40 percent in San Jos6 (col. (7)). Fertility decreased little
 

in Mexico across these birth cohorts, whereas it declined notably in Rio and
 

San Josd, and offsetting individualistic responses of fertility to own
 

child mortality were substantial in the latter cities but not in the former.
 

The Indian sample is divided into cultivators working their own land
 

and landless rural laborers, but fertility, mortality and response coeffi

cients are not notably different (5 percent level) between these subsamples.
 

Mortality is greater in India than in urban Latin America, and the secular
 

downtrend across cohorts is moderate aftLr a drop in the early 1950's. The
 

compensatory response derivative of fertility with respect to child mortali

ty increases to about one-half among Indian women at the end of their child

bearing years, age 40-49.
 

To explore how fertility responds to child mortality across economic
 

classes within a society, two income groups are defined (based not on ob

served income which might be endogenous, but on an instrumental variable
 

prediction of income or expenditures derived from husband's age, education,
 

and origins). Column 2) reports the regression coefficient on a dummy
 

variable interacted with the mortality variable for the lower income
 

group and its t-ratio. The null hypothesis of coefficient equality is
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Table 1 
Associatim Betveen Cumulative Fertility and Child Mortality 
In Selected Samples of Households: Urlan Latin America 1964 

and Rural India 1970
 

Coefficient on Child Derivative of Dirthe vrt Overall Variable Ratio of upper to 
Mortality In Fertility ChildDeathe at Sample Means Lower Income Class 
Xquation (t ratio) Means (Sample Size) (Standard paviation Varibble Means 
Overall Class Overall L~per Louer Fertility Mortality Fertility Mortalitv
 

Difference C. ens Class(1) (2) -(3)- (5)-) (6 7)( 	 -- U9 

Rio de Janiiro, 
-.l, 1964
 

30-:4 .304 -.113 .752 .899 .650 3.14 .488 .746 .250
 
(3.94) (.43) (315) (122) (193) (1.92) (1.31)
 

35-39 	 .617 .295 1.35 1.68 1.17 3.21 .370 .697 .686 
(4.78) (1.16) (279) (120) (159) (2.20) (.973) 

40-49 	 .541 .832 .941 1.10 .825 3.76 .601 .768 .604 
(4.95) (3.87) (325) (124) (201) (2.70) (1.32)
 

San Joel,
 
Costa Rica, 1964
 

30-34 .206 .0554 .561 2.95 .508 4.03 .539 .761 .221
 
(2.33) (.19) (268) (99) (169) (2.06) (1.37)
 

35-39 	 .429 -.341 .827 1.18 .771 5.04 .867 
 .668 .446
 
(3.67) (1.15) (240) (80) (160) (2.90) (1.54)
 

40-49 	 .212 -.462 .397 .510 .362 5.35 .936 .709 .398
 
(1.85) (1.42) (287) (81) (206) (3.24) (1.64)
 

Mexico City. D.F., 
Hexico, 1964 

30-34 .123 .357 .252 .322 221 4.48 .939 .718 .635 
(1.55) (2.30) (2.95) (116) (179) (2.27) (1.60) 

35-39 .112 .0666 .184 .217 .166 5.43 .925 .799 .438 
(1.97) (.78) (239) (98) (141) (2.86) (1.57) 

40-49 .121 -.218 .174 .224 .152 5.57 1.07 .696 .447 
(1.19) (1.02) (348) (136) (212) (3.27) (1.70) 

India Rural
 
ARIS, 1970
 

30-39 
Land Owners .265 -.0897 .246 
 .240 .252 4.22 .351 1.06 1.09
 

(3.08) (.55) (832) (376) (456) (1.80) (.708)
 

Landless .408 -.920 
 .382 .344 .407 4.17 .295 1.17 .703
 
(2.97) (2.79) (349) (133) (216) (1.82) (.673)
 

40-49
 
Land Ovners .768 -.415 .523 .502 .549 5.04 .320 1.10 .634
 

(5.37) (1.40) (621) (324) (297) (2.15) (.582)
 

Landless .782 .0163 .539 .518 .559 4.88 .426 1.29 
 .774
 
(4.36) (.97) (277) (134) (143) (2.22) (.734) 

Notes: 	 If distinct regression )efficient& are estimated for the two income 
classes in those canes where the t ratio exceeds 1.6. the derivative of 
births with respect to child death, is .0663 and 1.25 for upper and lover 
class samples age 40-49 in Rio, -. 231 and .474 for age 30-34 in ?txic,
City, and 1.13 and .209 for age 30-39 in the rural Indian landless 
sample, by Income class. 
1Derivation of coluns described in text. Undetlying regression risults obtainable
 
from author.
 

2 
Derivative dC/dD - p(C/D)/(Cl(CIDu)(D7C)) where 0 In the regression coefficient 

of the uorualized child death rate, (C/D) Is the reciprocal of the sample mean 

expected 	 child dac:b rte. C rd (D ) the vae'le mns of fertility and actual 

child norra.li y. 	
- , 

http:norra.li
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rejected (10 percent level) in only three out of thirteen cases, suggest-


Ing a common estimated coefficient may exist for both income classes. It
 

should be stressed that given the small size of these samples and the rela

tive infrequency of child mortality, little confidence can be placed on
 

a source of working hypotheses.
differences between these groups, except as 


When derivatives are evaluated at subsample means using the common
 

regression coefficient across income groups, the response patterns are
 

similar for India but quite different in Latin America (cols. (4) and (5),
 

largely because the urban fertility and child mortality are substantially
 

lower at higher income levels. In addition, the large declines in child
 

mortality in Rio and San Jos6 that were noted earlier app,.,r to have most
 

benefited the upper income classes (col. (9)). ConsitLent with my hypothe

sis, the derivative response of fertility with respect to mortality is
 

also larger for these upper income classes. Recall also that household
 

income and child mortality is negatively correlated in all samples. This
 

may indicate that the vIdely accepted view that economic development plays
 

only 	a minor role in the remarkable mortality transition in low income
 

countries (see Stolnitz) needs reevaluation. Analysis is needed on how
 

improvements in the economic environment of the family and its behavior
 

influence prospects for child survival, and in turn impinge on fertility
 

8nd other forms of human and physical capital investment within the family.
 

In other words, the next step is to estimate the full stiuctural equation
 

model determining both fertility and child mortality at the family level.
 

IV. 	Conclusions
 

Across samples of urban and rural households in Latin America and India,
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statistically significant ausociations are reported between cumulative 

fertility and cumulative child mortality, holding constant age, education, 

income, and origins. Individual reproductive responses to child mortali

ty increase to fully comlpnaatinp levels only in those populations where 

child survival has markedly improved. Apgregate trends as well as individua,
 

child survival experience should be examined jointly in future efforts
 

to understand individual reprodactive behavior in low Income countries. The
 

more study,
economic determinaintG and consequences of mortality now warrant 


given the magnitude of recorded change in life expectancy and our nearly
 

complete ignorance of who has benefited b: this significant process during
 

economic development and why.
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Footnotes
 

'he reversal in crude and age standardized fertility trends are seen in 

several countries of Latin America and Asia in the mid 1960a, where age specific 

vital rates are relatively reliable. Crude death rates, of course, fall much 

faster than age standardized mortality Lennurcn, increasing population grovth 

rates beyond sustainable levels in the first n,veral decades of mortality decline. 

Hence, the paradox that crude death rates in countries like Taiwan and Puerto 

Rico are about half of U.S. levels tod~y. 

2Data fron U.N. Deographic Yearbookn available repeatedly for Beruuda, Brazil, 

Cyprus, Fiji, Gilbert and Ellice Islands, l1ong Yong, Indonesia, Philippines 

and the Solor.on Islands. 

3 Survey data was kindly provided by two research centers. The Centro Latino

americano de Derografii, Santiago, Chile, coordinated under Car.en Hiro'U 

direction a series of utban compnrative fertility surveys ,vach of about 2000 

women of childblaring age. The Indin Addit Ional Purn] Incover Survey of about 

6000 rural households was dirocted by . . r:nr durin; 19(1-71 nt the 

National Council of Applied EconoAIc 8n.. c New 1 *li. 

4 Coale and Truasel (1974) birth cchednleti by ripe are firut scaled down to yield 

the cunulative fertility reported by cach wor'.'tn in the Survey. This imputed 

flow of births is then subjected to national apv ipeifl( rortallty rat ., to 

obtain an expected ntIxMhCr of ch l d death; . Con,t ait n nnd I Ic:aIf e t nb lei 

are for 1966, the Indinn 1961 , ind Iackflug, a Brnz I inn table, the one for 

Colombia in 1965 wan oubatituted at; rearionble for health conditions in Rio 

de Janeiro (Keyfltz and Flieger, 1968). 

http:Solor.on
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DATA APPENDIX
 

Tables A-3. through A-4 report the regressions on children ever
 

born and Tables A-5 and A-6 present descriptive statistics on the 

urban Latin American and rural Indian samples considered here. The
 

umderlying regression results warrant a brief set of coments, aside
 

from the coefficients on child mortality and the implied response
 

are in the of paper.elasticities that discussed text this 

Education of the wife is associated with diminished fertility in
 

the great majority of urban Latin American samples, i.e., the joint 

F ratio test of the statistical significance of the cet of dummy 

The husband's educationvariables satisfied the 5% level or better. 


is also inversely associated with fertility in Latin America, holding
 

constant for the unstable but generally positive effect of household
 

permanent Income (monthly expenditure level) on fertility. Particu

larly in the older cohort, age 40-49, when childbearing is comple'e,
 

and the effect of education delaying marriage and the initiation of
 

has a positive
childbearing has diminished in magnitude, household income 

impact on fertility in both Costa Rica and Mexico City. In rural India,
 

family income again has a positive effect on fertility, as do other indica

tors of wealth , such an the amount of land owned among tht landowning classes, 

but higher fertility is noted for couples where the husband has ob

tained or exceeded the primary level of schooling. The joint F test
 

for the set of male education dummy variables is statistically signi

ficant for all four samples, whereas the inverse effect of the wife's 

education on fertility is statistically nignificant only for the land

owning samples, and notably only for wives who are 30 to 39 and may 
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not yet have completed their childbearing.
 

Other variables do not contribute much to the %.olanationof fer

tility in these sample. The rural origin of the wife (or husband

not reported) in the Latin American samples helps to explain some

what higher fertility among rural migrant women 40-49 in Rio de Janeiro,
 

but is otherwise insignificant in the other groups and occasionally
 

Residence in an Indian village that has an educational
of the wrong sign. 


institution is associated with slightly lower fertility among landless 

wives age 30-39, whereas this variable obtains the opposite sign in 

the other three groups. The provision of schooling does not promote 

a substitution of schooling for family size, nor does it clearly sub

sidize fertility directly. The availability of a local health center
 

is positively associated with fertility, but is statistically signi

ficant only for the younger wives.
 

As indicated in the text of the paper, the strongest and most
 

persistent correlate of fertility is child mortality. As discussed
 

in the paper, it would seem proper to view child mortality as itself
 

being influenced by the resources available to the hot-ehold and the 

allocative and behavioral decisions made by household members. Ex

ploratory studies were undertaken, therefore, to determine how much
 

of the cross-family variation in child mortality could be accounted for
 

by economic variables. In the case of the urban Latin American samples
 

a strong inverse association is noted between :hild mortality and house

hold expenditure level, suggesting that regardless of migrant status, 

rural origins and parent education, the current availability of market
 

resources in the household in a strong predictor of the couple's past
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experience of child mortality. This is not true for rural India, where 

there is little evidence that family income or landholdings are asso

ciated inversely with child mortality. Aside from differences associated 

with regions in India (climate?), little of the variance in child mor

tality is explained by the regressions. It is concluded that variables
 

thst might logically have identified a structural equation model account

ing for both fertility and child mortality simultaneously are not 
an
 

For example,
adequate basis for restricting and estimating the model. 


if region and th local availability of a health center are uced to
 

identify the child mortality variable in the Indian fertility equation, (i.e.,
 

these two variables do not directly enter the fertility equation), the
 

instrumental variable estimate of the coefficient on child mortality
 

is generally positive but unstable and statistically insignificant 
by
 

Although household income had a more notedconventional standards. 


America opposite
association with child mortality in urban Latin that is 

in sign from that between income and fertility, the structural equa

tion estimates for the Latin American were no more satisfactory than
 

were those for rural India where the simple explanatory power of the
 

economic variables is lower. 

Variation across families in child mortality that led to responsive
 

changes in fertility is largely unasnociated with measured socioeconomic
 

Though probably
characteristics of the village or household members. 


not entirely random, our existing knowledge of the systematic factors
 

influencing child mortality is limited, and is probably unable to
 

support at this time a structural equation approach to the problem.
 

Consequently, the estimates reported in the paper treat child mortality
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as predetermined from the point of view of the family's fertility de-


These results are offered not as a satisfactory
cisionmaking process. 


working hypothesis that
conceptual approach to the problem, but as a 


probably yields a reasonable empirical first approximation for the
 

responsiveness of fertility to cross sectional variation in child 
mor

tality.
 



-21-

Table A- I
 

legressions on Chldren Ever Born by Age of Mother: 

Urban Latin America, 1964 

(beneath regression coefficients are the absolute value of t ratios) 

Independent Variables Rio de Janeiro, Brazil San Jost, Costs Rica Mexico City, DF, Mexico 
30-34 35-39 40-49 30-34 35-39 40-49 30-34 35-39 40-49 

-1 if wife's birthplace .260 .564 .342 -.136 -.483 .643 .0419 .474 .153 
is rural (.46) (.79) (3.49) (.47) (1.17) (1.48) (.14) (1.06) (.39) 

No education, wife .899 .364 .332 1.17 1.56 .305 .521 1.27 1.86
 
(2.19) (.62) (.54) (1.36) (1.57) (.25) (1.06) (1.73) (2.70)
 

Did not complete .340 .326 .661 .0070 .614 2.11 .871 .672 .598
 
primary education, wife (1.23) (.94) (1.76) (.02) (.85) (4.36) (2.51) (1.34) (1.26)
 

Secondary education, -.538 -.206 -.158 -.757 -.897 -.0459 -.277 -.381 -1.78 
wife (1.84) (.53) (.38) (1.99) (1.66) (.08) (.74) (.71) (3.52) 

University education, .252 -1.31 -.489 -.887 -1.47 1.25 -.715 .582 -1.23
 
wife (.30) (1.30) (.51) (1.60) (1.62) (1.46) (.90) (.55) (1.42)
 

No education, husband 1.65 1.34 1.42 1.97 1.94 .0699 .916 .313 .177 
(3.59) (2.36) (2.32) (2.38) (.99) (.05) (1.73) (.40) (.27) 

Did not co=,lete primary .651 .153 .450 .473 .272 1.05 .681 .527 1.08
 
education, husband (2.21) (.42) (1.09) (1.49) (.58) (2.32) (1.95) (1.01) (2.34)
 

Secondary education, .180 -.371 -.267 -.365 -1.26 -.320 -.249 -.436 -.622 
husband (.65) (1.02) (.68) (1.03) (2.30) (.60) (.65) (.76) (1.21) 

University education, -.399 -.351 -.0539 -.376 -.780 -.498 -.730 -1.06 -1.47 
husband (.82) (.69) (.09) (.83) (1.10) (.68) (1.58) (1.82) (2.57) 

Age of wife .143 .039 -.0199 .261 -. 0324 -.0438 .243 .307 -. 0713 
(2.04) (.43) (.43) (3.19) (.26) (.74) (2.87) (2.49) (1.34) 

Log of expenditures .339 -.0120 .206 .0758 .336 .917 .0801 .248 1.05 
(monthly) (1.63) (.08) (.79) (.38) (1.08) (2.89) (.37) (1.37) (3.92) 

Child mortality, .304 .617 .541 .206 .429 .212 .123 .112 .121
 
normalized (3.94) (4.78) (4.95) (2.33) (3.67) (1.95) (1.55) (.97) (1.19)
 

Intercept -5.62 1.63 1.61 -4.73 4.08 -.593 4.34 -8.13 .987
 
(1.74) (1.44) (.46) (1.70) (.84) (.18) (1.44) (1.71) (.33) 

R2 
 .2134 .1891 .1969 .2070 .1874 .213A .2015 .1524 .2150
 
S.E.E. 0.740) (2.028) (2.471) (1.878) (2.687) (2.944) (2.073) (2.703) (2.956) 

Saple sits 315 279 325 268 240 287 295 238 348
 



Table A-2 

Regressions on Children Ever Born 

by Age of Mother and Landowning Status: 

Rural India, 1970 

(beneath regression coefficients are the absolute value of t ratios) 

Primary education, wife 


Above primary, but not 


matriculate, wife 


Matriculate, wife 


Primary education, 

husband 


bove primary but not 


matriculate, husband 


Matriculate, husband 


-1 if educational institu-

tion exists in village 


-1 if health center exists 

in village 


Age of wife 


Child mortality, 

normalized 

Family income 

(in 10,000 Rs) 


Intercept 

R 


S.E.E. 


Sample size 


30-39 40-49 

Land Landless Land Landless 

Owners Owners 

-.0502 -. 444 -. 693 -. 0610 
(.21) (1.52) (1.57) (.12) 

-.311 -.680 -.710 -.491 

(1.02) (1.45) (1.23) (.71) 

-1.65 -.616 -1.12 -.482 

(3.39) (1.07) (1.51) (.48) 

.464 .662 1.06 .814 

(3.00) (2.70) (4.39) (2.21) 

.494 1.16 .982 .685 

(3.08) (4.14) (4.49) (1.80) 

.331 .628 .752 .773 

(1.56) (1.83) (2.83) (1.89) 

.0695 -.708 .212 .330 

(.32) (1.66) (.68) (.56) 

.409 -.0697 .423 .390 

(2.69) (.32) (1.99) (1.27) 

.149 .108 .0151 .012 
(7.32) (3.27) (.55) (.28) 

.265 .408 .768 .782 

(3.10) (2.97) (5.37) (4.36) 

.392 .661 .697 .478 

(3.01) (2.49) (3.38) (1.23) 

-1.48 .478 2.87 2.89 
(2.01) (.40) (2.37) (1.51) 

.1166 .1524 .1185 .1058 

(1.702) (1.708) (2.041) (2.150) 

832 349 621 277 
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Table A-3 

an Children Ever Born with Child IMotality by Incom Class 
ugressions 

by Age of Mother: Urban Latin .Arica.1964 

t ratios)are the absolute value of 
(beneath regression coefficients 

Costa Mexico D. exico 
doJaneiro., Brazil San Joe6. Rica City. 

Independent Variables Rio 
30-34 35-39 40-49 30-34 35-39 40-49 

40-4930-34 35-39 
.175
-.0092 .456
-.488 .649
3.29 -.140 


la1if wife's birthplace .258 .549 
(.48) (1.18) (1.50) (.03) (1.01) (.44)
 

(77) (3.44)
(.46)
is rural 
1.88
.419 .494 1.28


1.17 1.56
.902 .334 .322 (1.73) (2.37)No education, wife (1.36) (1.57) (.34) (1.01)
(2.19) (.56) (.53) 

.584
.903 .673
2.12
.0036 .347
.288 .707

complete primary .343 (4.39) (2.62) (1.34) (1.23)Did not 

(1.23) (.83) (1.92) (.01) (.71) 
education. vife 

-. 364 -1.79 
-. 763 -. 882 -. 0598 -. 227 

-. 530 -. 218 -. 317 
Secondary education, (.10) (.61) (.68) (3.55)

(.56) (.77) (2.00) (1.63)(1.81)wife 
691 .574 -1.25 

-. 803 -1.50 -1.17 -. 
.259 -1.11 -. 769 (1.44)University education, (.83) (1.59) (1.66) (1.36) (.87) (.54) 

(.31) (1.09)
wife 

.309 .2191.91 .104 .8451.12 1.96 
No education. husband 1.65 1.28 

(2.36) (.98) (.08) (1.60) (.40) (.33)
(1.84)(3.59) (2.24) 

1.10
.659 .532
1.09
.469 .304
.139 .398 

Did not complete primary .650 (2.41) (1.90) (1.02) (2.37)

(.99) (1.48) (.65)(2.20) (.39)
education, husband 

-.595 .0035 -.422 -.804
 
-.352 -1.52 


Secondary education, .151 -.337 .221 
(2.57) (1.05) (.01) (.73) (1.48) 

(53) (9 D (.55) ( .9ED 
husband 

-.486 -1.02 -1.58
-.674 
-.298 .371 -.370 -.917 
-.402 (1.71) (2.71)University education, (.81) (1.28) (.90) (1.03)
483) (.5qt (.66)

husband 
-.0691
 -.0233 -.0504 .245 .305 


-. .262
.143 .0352 0126 

Age of wife (.85) (2.91) (2.46) (1.30)

(.39) (.28) (3.19) (.19)(2.03) 
.251 1.05
.950 .114
.0718 .327 


Log of expenditures .331 -.0019 .282 
(1.05) (3.00) (.53) (1.38) (3.94)


(1.11) (.36)
(1.58) (.01)
(monthly) 
0850 .0679 .281


.705 .616 

.406 .453 .0303 .156 

(.71) (.35) (1.51)
Child mortality, (.57) (2.63) (2.01)

(1.64) (2.37) (.18)


normalized 

.357 .0666 -.218
 

-.341 -.462
.832 .0555
.295 (.28) (1.02)Child mortality, normalized -.113 (1.15) (1.42) (2.30)
(.43) (1.16) (3.88) (.19)

for lower class 
-.492 -4-78 -8.09 .899
 

-4.73 3.885
1.64 .248 

Intercept -5.52 

(1.69) (80 (.15) (1.59) (1.70) (.30
(.07)(1.7) (.45) 

.2162 .1527 .2175 
.2071 .1921 .2196 


.2139 .1931 .2339 (2.709) (2.956)R2 (1.742) (2.026 )(2.417) (1.881) (2.680) (2.939) (2.058) 
S.E.E. 


y4P 
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Table A-4
 

Regressions on Children Ever Born with Child Mortality by Income Class 

by Age of Mother and Landowning Status: 

Rural India, 1970 

(beneath regression coefficients are the absolute value of t ratios)
 

30-39 40-49 
Land Landless Land Landless 
Owners Owners 

Primary education, wife -.0499 
(.21) 

-. 397 
(1.37) 

-. 679 
(1.53) 

-. 0580 
(.12) 

Above primary but not -.312 -.682 -.647 -.488 
matriculate, wife (1.02) (1.47) (1.12) (.70) 

Matriculate, wife -1.65 -.557 -1.07 -.481 
(3.38) (.97) (1.44) (.48) 

Primary education, .452 .637 1.06 .813 
husband (2.90) (2.63) (4.38) (2.20) 

Above primary, but not .464 .852 .853 .677 
matriculate, husband (2.74) (2.86) (3.59) (1.59) 

Matriculate, husband .306 .381 .638 .765 
(1.41) (1.09) (2.29) (1.72) 

-1 if educational institu- .0732 -.713 .228 .329 
tion exists in village (.34) (1.69) (.73) (.56) 

-1 if health center exists .416 -.0158 .424 .389 
in village (2.72) (.07) (1.99) (1.26) 

Age of wife .150 
(7.33) 

.0971 
(2.95) 

.0127 
(.46) 

.0122 
(.29) 

Child mortality, .318 1.13 1.04 .793 
normalized (2.48) (3.87) (4.29) (2.65) 

Child mortality, normalized 
for lower class 

-.0897 
(.55) 

-.920 
(2.79) 

-.415 
(1.40) 

-.0163 
(.04) 

Family Income 
(in 10,000 Rs) 

.389 
(2.98) 

.694 
(2.64) 

.696 
(3.35) 

.479 
(1.23) 

Intercept -1.52 
(2.05) 

.895 
(.75) 

3.01 
(2.49) 

2.89 
(1.50) 

R2 .1169 .1716 .1213 .1058 

S.E.E. (1.703) (1.691) (2.039) (2.151) 
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Table A-5a
 

Means and Standard Deviations of Variables
 

From Urban Latin American Surveys - 1964
 

City/Variable Name 


I. 	San Juan, Costa Rica:
 

Children Ever Born 


Child Death Rate 


Normalized Death Rate 


Log of Expenditures 


(monthly) 


Husband's Schooling 

(in years) 


Wife's Schooling 

(in years) 


Age at Marriage 


Normalized Marital 

Fertility Rate 


Sample Size 


25-29 


3.16 

(1.69) 


.0325 

(.0988) 


.382 

(1.173) 


6.47 


(.741) 


7.24 

(4.08) 


6.36 

(3.50) 


19.04 

(3.05) 


.917 

(.367) 


251 


30-34 


4.03 

(2.06) 


.0478 

(.121) 


.539 

(1.368) 


6.58 


(.759) 


7.02 

(4.13) 


6.15 

(3.64) 


20.12 

(3.79) 


.805 

(.348) 


268 


Age of Wife
 
35-39 


5.04 

(280) 

.0788 

(.140) 


.867 

(1.539) 


6.68 

(.777) 


7.02 

(4.47) 


5.75 

(3.39) 


20.14 

(3.98) 


.721 

(.356) 


240 


40-49 25-49 

5.36 4.42 
(3.26) (2.71) 

.0897 .0627 
(.158) (.134) 

.927 .682 
(1.636) (1.46) 

6.83 6.65 
(.720) (.761) 

6.53 6.94 
(3.97) (4.17) 

5.64 5.97 
(3.35) (3.48) 

21.34 20.20 
(4.82) (4.07) 

.679 .778 
(.357) (.368) 

284 1043 
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Table A-Sb
 

City/Variable Name Age of Wife 

25-29 30-34 35-39 40-49 25-49 

II. Rio de Janiero, Brazil: 

Children Ever Born 2.42 3.14 3.21 3.74 3.16 
(1.36) (1.92) (2.20) (2.70) (2.18) 

Child Death Rate .0352 .0619 .0493 .0980 .0629 
(.106) (.162) (.129) (.189) (.154) 

Normalized Death Rate .286 .488 .370 .680 .468 
(.868) (1.31) (.973) (1.32) (1.16) 

Log of Expenditures 10.70 10.76 10.87 11.01 10.84 
(monthly) (.683) (.602) (.912) (.669) (.731) 

Husband's Schooling 7.63 7.05 7.27 7.78 7.43 
(inyears) (4.54) (4.59) (4.90) (4.96) (4.77) 

Wife's Schooling 6.52 5.77 5.86 5.72 5.94 
(inyears) (3.92) (3.63) (3.73) (3.70) (3.75) 

Age at Marriage 20.37 
(2.89) 

21.09 
(3.76) 

21.53 
(4.29) 

20.99 
(4.53) 

21.01 
(3.97) 

Normalized Marital .858 .690 .539 .475 .632 
Fertility Rate (.422) (.346) (.341) (.326) (.386) 

Sample Size 259 315 279 321 1174 



Table A-5c 

LitY/Variable Name 25-29 30-34 
Age of Wife 

35-39 40-49 25-49 

JI. Mexico City, Mexico: 

Children Ever Born 

Child Death Rate 

Normalized Death Rate 

Log of Expenditures 
(monthly) 

Husband's Schooling 
(inyears) 

Wife's Schooling 
(inyears) 

Age at Marriage 

Normalized Marital 
Fertility Rate 

3.71 
(1.70) 

.0611 
(.132) 

.598 
(1.30) 

6.85 
(.870) 

6.60 
(4.84) 

5.36 
(3.49) 

18.8. 
(3.09) 

1.057 
(.390) 

4.48 
(2.27) 

.0997 
(.169) 

.939 
(1.60) 

6.97 
(.801) 

6.96 
(4.96) 

5.16 
(3.48) 

20.30 
(4.07) 

.934 
(.416) 

5.45 
(2.85) 

.0988 
(.159) 

.887 
(1.46) 

7.00 
(1.11) 

7.09 
(5.16) 

5.15 
(3.46) 

19.58 
(4.04) 

.768 
(.368) , 

5.57 
(3.27) 

.130 
(.207) 

.1065 
(1.70) 

7.18 
(.702) 

6.85 
(5.01) 

5.13 
(3.94) 

20.04 
(4.75) 

.673 
(.372) 

4.79 
(2.71) 

.0982 
(.173) 

.875 
(1.54) 

7.01 
(.896) 

6.86 
(5.00) 

5.20 
(3.62) 

19.69 
(4.13) 

.858 
(.416) 

Sample Size 316 295 238 348 1197 
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Table A-6 

Means and Standard Deviations of Variables 

From Rural India Survey, 1970 

Age 30-39 Age 40-49 

Land Land 

Variable Name Owners Landless Owneri Landless 

Children Ever Born 4.22 
(1.80) 

4.17 
(1.82) 

5.04 
(2.15) 

4.88 
(2.22) 

Child Death Rate .0877 
(.176) 

.0737 
(.167) 

.0889 
(.161) 

.118 
(.203) 

Normalized Death Rate .351 .295 .320 .426 

(.708) (.673) (.582) (.734) 

Family Incore(in I0,000 V'.) .557(.-4 ;9) .363(.388) .512(.417) .382(.368) 

Husband 'a1chou!inl; 
(in ye-re) 

4.64 
(4.(,1) 

4. 87 
(5.00) 

6.16 
(4.96) 

: .82 
(5.13) 

Wife's Schooling 
(in yeara) 

.832 
(2.53) 

1.25 
(2.99) 

.481 
(2.03) 

.895 
(2.56) 

Age at Harri'iyy 17.2 
(3.21.) 

17.6 
(3.36) 

17.5 
(3.55) 

18.4 
(3.73) 

Kormal ized Haritql 
Fertility Rate 

.608 
(.243) 

.615 
(.245) 

.541 
(.26() 

.539 
(.234) 

Sample Size 832 349 621 277 
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1. 	Introduction
 

The impetus for our work on the timing and spacing of children 
has
 

come 	from two surveys done by the University of Montreal 
in 1971 (llenripin
 

These surveys are unusual in that
 
and Lapierre-Adamcyk, 1974 and 1975). 


they 	contain questions on work experience before marriage, 
after marriage but
 

before the birth of the first chil', at 	the time of the interview, and the
 

The questions enable one to reconstruct
 number of years worked after marriage. 


the proportion of a woman's time spent working during 
the child-rearing period.
 

The usual questions are asked concerning socio-economic 
background and
 

with her children
 
pregnancy history. Because the time of the mother speiat 

thought to be an important determinant of child "quality" -- begging the 
is 

and because female labor force participation
question of just what that is 


the preseinn cEr young children, (Sweet, 1973)
Is known to be greatly inhibited by 

to us almost unique opportunity to explore the 
it was clear that we had an 

the spacing of children and female
joint relationship am ong the timing and 

1
 

In addition, the aurveys contained an impressive
labor force participation. 


111ese
preferences for children. 
set of questiona related to the couple's 

inquiry concerning the ideal number of 
questions included not only the usual 

but alo more abstractnuziber children wanted by the couple,children and the of 

to test an hypothesis advanced by 

questions concerning couples in general, ,',d qucntion3 related to preferences 

about the timing and apacing of children. Thiene que.tiona enable un, additionally, 

Nerlove (1974) about the relative educational 

and the couple'a undirrlying preference for children
levels of hunband and wife 

market activity.via-a-vis wife'ts 

In what follows, we develop and estimate a model which relates 
the timing
 



and spacing of children to their number and a measure of the couple's prefer

ences for children as well as other socio-eco.omic variables. Despite the fact
 

that the timing and spacing of children is an inherently dynamic phenomenon,
 

we, nonetheless, work entirely within a static theoretical framework assuming
 

we
utility maximization under perfect certainty, although at various points 


consider what effects uncertain fecundity, uncertain contraception, and
 

The point is that, while these phenomena
infant and child mortality might have. 


are clearly of great importance in reality. they are not central to our develop

ment, which concentratea on a few of the more manageable relationships. A key
 

feature of our analysis is the identification of-average spacing between successive
 

children an an indicator of child quality, greater spacing being associated with 

has already been noted informally byhigher quality, ceteris paribus. This 

to a ainx mun of six years, longerRosa (1973), who assumed that, at least up 

child survival, health, intelligence and verbalintervals between births enhance 

It is also consistent with Zajonc's (1976) explanation of the relationability. 


ship between family configuration and intelligence, particularly of why earlier-born 

dijldren have, on the average, higher intelligence than their later-born 

siblingts, holding family size and socio-economic group constant. The identifi

cation of child-nracing .ith child-quality permiti; ua to verify, among other 

things, some of the results of Becker and Tomes (1976) concerning the interaction 

between the qualtity and quality of children. 

Our theory predicta the following principal propositions: (1) The higher 

the lt-/el of a mother'n educntion, holdin!; both t!.c number of childr.n and the 

age of the mother at theaverage apace between threm con tant, the greater the 

flrat birth. (2) The proportion of a tnother's timeu spent in market activity 

during the child rcaring period is negatively related to the average interval 
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between births. (3) Under mild restrictions, the proportion of a woman's time
 

spent in market activity during the child-rearing period is negatively related to
 

the household's permanent income. (4) Finally, if the income elasticity of
 

child quality is,plausibly, positive, the average interval between births
 

increases as household income increases, but the number of children may increase 

or decrease depending upon the elasticity of substitution between other goods
 

on the one hand, and the number and quality of children on the other. When
 

preferences are homothetic and the non-time (direct) costs of children are
 

small in comparison with the cost in terms of mother's time, numbers decrease
 

2 
with an increase in household 

income.
 

There is naturally a considerable gap between the variables and constructs
 

of theory and what can be, let alone what is, measured in practice. Generally,
 

it is only possible to interpT= the father's educational attainment as a measure 

of the permanent income of the household, the mother's attair.t.ent as indicative 

rural
of the opportunity costs of her time, and the location of the household, e.g., 


vs. urban, as reflecting differences in the direct costs of children. Unfortunately, 

even these rather standard interpretations are further complicated by the
 

existence and possible effects of differences among couple's preferences for 

children. Given, however, the limitations of .,ny cripirical analysis, we, 

nonetheless find a substantial degree of confiniation for the theory in the 

Quebec surveys already tnoitioned, anI in the 1965 and 1970 National Fertility 

Surveys for the United States: Vie anerage intcrval between births is negatively 

related to a mother's i -rket activity during the child-rearing period. Numbers 

and average interval .re also negatively related, .lthough this mip)ht have been 

predicted on purely biological grounds. The father's education s negatively 

related to numbers, although often not strongly so, and positively associated
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with average interval (except for the older Qudbcoises). It is markedly and
 

negatively associated with the wife's market activity during the child-rearing
 

years. Our measure of the couple's preference for children, in general, vis-a-vis
 

market activity and, therefore, other goods, is positively associated with
 

numbers of children, holding both average interval and age at first birth
 

constant.
 

The plan of the paper is as follows: Firit, following Razin (1979), we
 

outline a theory of the timing and spacing of children and female labor force
 

participation. A revision of Rezin's earlier model is presented in
 

Appendix A. Next, we give the details of four sets of empirical analyseu
 

based on the theoretical model; lhese are, respectively, for women in the Qudbec 

survey born before 1936 and for women born after 1936, and for the 1965 and
 

1970 U. S. National Fertility Surveys. For the Quebec wonen, we have estimated
 

equations for numbers of children (born alive and/or expected), average birth
 

interval, age at first birth, and fraction of time the mother worked during the 

child-rearing period. Analyses for the NFS data are similar except that it was
 

not 	possible to estimate the fraction of time mothers worked during the
 

child-rearing period. The data available and the conLstruction of the variables
 

used is described in some detail. We altio include a discussion of why the
 

residual from the regression of a wife's fonr.al schooling on that of her husband may par

tially 'measure the couple's preferencen ior children. SoM, tests of thiz, 

theory using additional questiona from the Quf bec survey are presented in 

Appendix B. Finally, we draw some concluoions; with respect to directions foi 

firther research and the general implications of our analysis. 

2. 	 A Theory of the Timing and Spacing of Children and of Female
 

Labor-Force Participation
 

In a recent paper, Razin (1979) has extendz.d the work of Becker and
 

I 
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Lewis (1973) and of Becker and Tomes (1976) to model the interrelations of
 

fertility and the timing and spacing of births with the labor-force partici

pation of mothers. Although it is natural to consider this problem within
 

the context of a model of dynamic optimization which would consider explicitly
 

the sequential nature of decisions regarding contraceptive practice and the
 

uncertainty of contraception and fecundity, such a general approach has not
 

as yet proved to yield sufficiently unambiguous results to serve as a guide
 

for empirical research. In this section we sketch these results, referring
 

to Appendix A for mathematical details.
 

As is usual in investigations of this sort, we assume a single household 

utility function is maximized. Utility depends on the parents' consumption 

of goods and services other than children, Y, the number of children they 

have during their lifetine, N, and the average "quality" per child, Q. We do 

not allow for differences in quality among children,although one could easily
 

modify the analysis along the lines of Becker and Tounes (1976, section 3) to
 

allow for the effects of differences in child endouments. 

In our basic formulatioa,"quality" per child in assumed to be proportional 

to the amount of time spent by the mothier during the child-rearing period. 

Moreover, we assume that only time between the birth o a child and his 

next younger sibling counts in quality production, so that there are no
 

economics of scale as there would obviously be if mother's time at home
 
3 

could produce quality in more than one child at a time. if we denote the 

average interval between births by S and the proportion of time during the 

child-rearing period spent at home by p, then the production function for
 

child quality is simply
 

(1) Q - pS. 
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We assume that S cannot be less than some minimal level a, which may be in
 

part 	biologically determined. p, of course, must lie between zero and one. 

Indeed, if quality is essential in the utility function, it is clear from (1)
 

that 	p - 0 can never be optimal. 

The analysis may be modified to permit a more general production function.
 

QN - F(pSN, KN), 

where K represents inputs in the production of child quality other than mother's
 

time, without any great modification in the implications of the model. In
 

the present formulation, other inputai in the production of child quality are 

represented by an exogenou,-ly determined level per child, C, which represents 

a deduction from parents' conswunption. We suppose that parents cannot affect 

this level per child nor the contribution of these inputs to child quality. 

We divide the work career of the mother into three periods: 

(1) The period after entry into the 13bor force, ige A, but before the 

first birth, age TF. This period may include education which enhtances 

market productivity; the important thing is that work or other experience in 

this 	period enhances the wage of the mother in the post--child-rearing period. 

(?) The child-rearing period, which extends from the age at first birth, 

TF, until the age at last birth, TI, plus the average interval between births. 

It is assumed that whatever interval. between births iq chosen is applied 

equally to all children including the lai t; however, the mother may work 

during all or part of the chil -ra ring j eriod. 

(3) The po:it-(:hM.ld-renring pcrio,., in which the mother is assumed to 

return to mnarket work until the age of retirement, R. Tlus, this period 

extends from TL + S until R.
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During the pre-first-birth period, A to TF., we assume the mother can earn
 

a market wage, WF. This is assumed to depend on her education prior to A and
 

other endowments, so that we treat it exogenously to the problem of optimal
 

timing and spacing of children cnd market work. During the period of child-rearing,
 

we assume 
the mother can command a market wage of WM, which, for simplicity, we take
 

to be entirely determined exogenously by the same factors which determiue W 
F 

The wage in the post-child-rearing period is, however, assumed to vary endogenously 

with the amount of prior work experience a woman has had. Lat 0 - 1 - p be 

the proportion of time during the child-rearing period in which a mother engages 

in market work, then the total work experience to the end of the child-rearing 

period is
 

T A + NS, 

since TF, TL, N and S satisfy the identity
 

(2) TL - TF + (N- 1)S 

and the post-child-rearing peziod coences at TL + S. Thus, we assume
 

(3) WL =c(T F - A + GNS), 4 ' > 0. 

rhe wage rates WF, Wn , and WL should be thought of an the average values 

f the discountcd wages per iinit of time for the periods in question. We should 

ilso all.ouantictpited econonic growth to affect these wager, which may then affect 

some of the effects of discounting. Otherwise, 1L will almout certainly be 
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much lower than WF.
 

are treated as
Earnings of the father and other sources of income, I, 


exogenous.
 

Finally, we assume that no family will choose to have a child after the
 

latst age, T, at which a healthy child can be borne.
 

nrmber, N, and average qualityIf the family's utility depends upon the 

per child, Q, and on the family's other consumption, Y, the family's problem
 

Is to choose Y, 11, Q, p, S ond either TF or TL so as to maximize U(Y, Np Q)
 

subject to the budget constraint
 

(4) Y + CN - I + (TL-(N-1)SA)WF + (1-p)NSWM + (R-TL-S)c(TL-(N-1)SA + (1-p)NS), 

for where substitutions have been made for Q from (1), 

from (2), and for W from (3), and the inequality constraintsT L 

(5) S > a 
{ATF<L<• 

A T <TL< -.
 

If "quality" is essential in U, it is clear that p cannot equal zero.
 

As shown in Appendix A, the first-order condition for the determination
 

of TL or TF can be expressed as
 

(6) WF + (R- TL -S) c' -W L Z 0
 

according as TL - T or TL < T, or as 

7(6') WF + (R - TF - NS) (p'-1 < 0 
. W 

according do TF - A or A < TF Because TL - TF + (N-I)S, (6) and 6') can be 

F F
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written as a single condition, but this does not mean that the choice of
 

whether to treat TL or TF as endogenous is irrelevant. It will be irre

levant only as long as a strictly interior solution A < TF < TL < T is 

obtained, but if not, then the fixing of TF determines the position of 

the child-rearing period and somewhat different conclusions are obtained
 

depending on whether TF or TL is at a boundary.
 

The meaning of the first order condition (6) or (6') is as
 

follows: If the child-rearing period is determined as an interior solution,
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the gain to be realized by moving it forward one period, holding 
S and N
 

be compared with the lose of one period's
constant, is WF This gain must 

wages, WL, in the post-child-rearing period net of the lucrease 
in the 

- - As 
wage throughout the remaining post-child-rearing period, (R 

TL S)p'. 


long as the solution is an interior one, the two must be equal; if, however, 

F must exceedTL - r,there is no possibility of a forward shift so W

A, there is no possibilityWL- (R - TL - S)cp'; if, on the other hand, TF 

(R - TL - S)p' must 
to shift the child-rearing period to an earlier date, so WL 

exceed WF. 

If no economic growth were expected, it is clear that WF would 
in general 

exceed WL so that the child-rearing period would, in this model, be postponed 

substantial economic 
:c the last possible moment. On the other hand, if very 


growth i expected, WLmy exceed WF by more than (R - TL - S)9', in which case
 

the first birth wiLl be timed as early as possible. Neither type of behavior 

'is realistic in terms f our casual observation of what couples actually do. 

There are a number of reasons, why the child-rearing period will not usually 

be pushed to eithex extrene and why, despite discounting o future earnings, 

First, fecundity is uncertain;
the period will generally occur fairly early: 


couples do not know whether they will bn able to have ch!dren, especially
 

the end of the pooaible period.whether they Aill be able to have then near 


Moreover, child rearing may bw =nro difficult and less enjoyable at an
 

advanced age. in addition, if contraception iu uncertain, coupLes may use a
 

less-than-perfect method nare-or-less continuously thus strotching out
 

the entire child-rearing period and, on the average, hrving a first birth
 

enrlier than with perfect control. Finally, our assatption that the post
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child-rearing period wage is simply a function of earlier experience omits
 

the depreciation of 	skills and knowledge which may occur simply through the
 

passage of time. If this is important, women with such skills may trade
 

off experience early against a greater depreciation and bear children early in
 

order to re-enter the labor force soon.
 

In any case, the implication which we wish to draw from the model is not
 

that the child-rearing period will be pushed to one extreme or another, but
 

rather that an exogenous increase in WF, because for example the woman is
 

more highly educated, should, in the absence of an important element of deprec

iation, lead to an increase it, age at first birth, ceteris paribus. AnAte 


extremely important implication of the *.ialysis, but one which cannot be tested
 

with presently available data, is that the timing of births, and tberefore
 

other variables of the model, is likely to be very sensitive to expectations
 

of future economic growth. It has long been argued that fertility depends on
 

growth expectations, bu to the best of our knowledge, the finding that timing 

and spacing ,nay be even more sensitive is novel.
 

As we show in Appendix A, however, the fact that a strictly interior 

soution is implausible within the cotext of the modal as stated, has 

Lmportance for the further results obtained aince these difer for the 

iariablea S and 11 depending upon whther T,. A and TL is variable (as a 

Eunction of S Jad 11once TF is fixed) or whether TL - T and T is variable 

(of course, only as a function of H and S). 

When TF is fied, the first-order condition for N derived in Appendix 

h is 

(7) 	 MRSW - U - S (WF - (1-p) + (R - TL - S)xp') + C. 
U t 

)n the other hand,, when TL is fixed, the condition is
 



12
 

(7*) MRSN - S(WL -(l-P)WM - (R - T7 - NS)q'(l-P) + WLd + C. 

Both are equaliti, on the a3sumption N > 0, a condition we have imposed
 

in our empirical analyses below by considering only couples having at least
 

one child. After some manipulation (7) and (7*) may be reduced to
 

(8) MRs1W = s(WF + X) + C, T. fixed;'
 

and
 

(8*) =sNR (R TF- NS)cp' + X)+C, Tfixed,
S(WL- + 

where X - -(1-p)1l51 + (R - T - NS)cpT' 

The difference between the two is only in the substitution of WL - (R - TF -NS)c' 

for WF in passing from (8) to (8*). (These two are equal if there is a strictly 

interior solution.) If TF is fLxcdit must be fixed by being at the boundaty 

Tr - A. In this caseo, we know from (6') that 

(9) WF < WL - (R - TL - S)cp' .
 

On the other hand if TL is fixed it must be at the boundary TL - T so that
 

(9*) WF >WL - (R - TF - NS)' .
 

If TF io fixed thn decision as to how many children to have in relation 

to other conj:uptiou i, go-vtrned by the level of humnn capital embodind In the 

woman by! previous invetxm.nt aa indicated by '_ and the unay it will depreciata 

over tho child-renriig period as w ll as the exogenounly given cot~to per 

child. On the other hand, if T is fixed the number of children in relation 
L 

http:invetxm.nt
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to other consumption is governed primarily by the wages the woman can expect 

to get in the last period and the exogenously given costs. As indicated, 

the former is more likely if expcctationat of growth ini the genural level 

of wages over time outweigh di-counting. 

The first-order conditions for ; are, for TF iixed, 

(10) MO ((N-1)W (l!-P)NW -iWL-(P.-TL S)(l-pN)cp'] 0, 

according as S - cr or S > a, and, for TL fixed, 

0 

(10*) (IRSQyLN-(-p
L I-(R-TF-NS)cp'N(l-p)) 

according as S - a or S > a. After some manipulation we can reduce (0) and
 

(10*) to
 

(11) tRSq < NWF + (-WF+WL-(R-TF-NS)cph1 + X , T. fixed,
 

and 

(1*) #MS~ < 'F + N(-1NFfL-(R-T-NS):') + X, TL fixed. 

wier a X (1-F-; 4- Wip 

1 Uc coalttori (II) and (11*) mujt be exairned in relation to the 

firsi-ordor conditions for p: These are from Appmndix A, the amme for TF fixed, 

or TL fixed: 

(12) 
 > +Q
 

according as p - I or 0 ' p < 1. 

f 
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The economic interpretation of (12) is as follows: A one-unit increase in 

p increases average child quality by S, if S is fixed, and this, in turn, increases 

utility in terms of other consumption by MRSQ. The costs per child are wages 

per unit time during the child-rearing period plus the loss in wages per urit 

time in the post-child-rearing period due to the diminution in experience. The 

gain must be equal to the costs as long as it is possible to change p, but if 

the mother is already full time at home, p 1, no further increase is possible 

and the strict inequality applies. 

The economic interpretation of (11) or (11*) is a little more difficult: 

If T is fixed at A, then with N fixed, an increment of one unit in S 

increases the length of the child-rearing period, TL + S - TF , by N units. 

Since TF is fixed this means TL mufit in.crease by 1 units, reducing the post 

child-rearing period by N units and wages earned during that period by WLN.
 

other hand, 1 tii period
On the 0 1-p of the ; during the longer child-rearing is 

spent in market work, so this offsets the wage loss by (l-p)IIWM . If TF is 

fixed no income change occurs in the pre-firat birth interval, but the wife 

gains (l-p)N units of experience in the child-rearing period, so her wage 

in the post child-rearing period is increa:ied by (R-T F -HS)('l(I-p). 

If TL is fixed at T a similar analysi. can be inde using (11*). The 

only difference between (II) and (11*) is that the factor 11 appears in 

front of the second expressioti in curly brackets, reflecting the fact that 

a one unit increase in S, holding N' fixed, now re:ducen the ag,: at first birth, 

TF, by N units, a fact which is then reflected throighout the child-rearing 

period and so multiplying the wage effect [WL-WF-(R-TFS)p]. 
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In Appendix A to this paper we demonstrate that an inverse relationship 

between S and p is plausible if not probable. irrespective of whether there are 

expectations of growth sufficient to offset discounting or not. Moreover, the 

presence of increasing returns to scale in the production of children does not 

greatly alter our conclusions, althcugh the introduction of co.rllodities other 

than mother's time in the production of child-quality may have quite cmnplicated 

effects. If the expccted growth in wagea is high, the child-rearing period will 

be pushed to the earliest point. As we show in Appendix A if WL1 is sufficiently 

greater than W the family will altcr p and S in an inver:3ic manner until either 

p - I with : > a or S - 3 with p 1.. Moreover, since the conV tiona under 

which mothers may be able to work dring the chlld-rering period are. likely 

to be aidver:3 e , the:<re are oLther riotaon t haige growth to cXpete WM to he 

subs tantially le s: than WL . On the other hand, when di.;countitig predcx-inates, 

the child-rearing period will be pushed to the end of the period; in this case 

we show in Appendix A that the exi stence of an iiivvr:-e r, latioa t),,twe(en S and 

p depends upon hew muc)' W. exceeds WM in relation to how much WF exceeda WL 

and on the number of cliildren. Again, if in:ltitntloenal factorsimake WM low 

relative to both WF and WI, the plau:sibility of a negative association between 

! and p it enhnced. Even if niot, hoalee r ,: m; i rn.rical examples. snuffice 

to ahow that the retillt rerin.ins plans ible. In gneral then, onr theory pre

dicta that there will be a tendency for much work during the child-rearing 

interval to be associated with short intervals between birtho, and vice versa. 
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One reason why women may work part-or-full-time during child-rearing
 

and nonetheless space births out with relatively long intervals between births 

is that experience accumulated during this period has a more pronounced effect 

in thiv more distant on wages in the poa t-child-rearing period than experience 

pre-child-rearing period. 

The argument so far suggetz that, in investigating the comparative 

(1) wagebtatics of our model, we may concentrate on two distinct situations: 

and r:;ore than offsets thegrowth over time is anticipated to be sub:tartiLl 

(2) wage growth does not offe;et the cffc-cts ofeffectsi of discounting; and 

first case, the child-rearing period will be as early as
discounting. In the 
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possible and birth inteivals will be greater for woman who do not work at all
 

than for women who work:
 

Case I: TF A and N >O;
 

S - a and p < 	1 or S > a and p - 1 

In the second cane, the child-rearing period will be as late as possible, but
 

the same conditions with respect to S and p apply:
 

Case II: 	 TL - T and N >O;
 

S - a and p < 1 or S > a and p - 1
 

When the mother is completely specialized at home during the child-rearing
 

period, the problem is identical to tile problem considered by Becker and Lewis
 

(1973) and e::tended by Becker nnd Tc.ea (1976). Quality il measured by
 

average birth interval cince p - 1. To pairaphrai! thf.ir rc:iultn: If the
 

"true" incoe elasticity of S, holding constant the "shadw-' pricea of S and
 

14, is positive and larger than the true incor.me elasticity of N, then the 

observed income elanticity of S, holding market prices of ' and 11constant will 

also be positive if the elasticity of substitut.on between the other coniumption 

and the number of children in greater than or equal to the (llanticity of 

substitution between other consumption and the quality of children. Under 

these circu:mstances birth intfervala will Increase with income at the same 

time that the number of children incrna es proportionately less or declines. 

When the birth intotr ial I) minfinal, the mother may or may not work outside 

the home, but, in any case, quality In detrmined by p since Q - p . Again, 

the Becker-Lewin analysis applies with quality interpreted an the fraction 

of time the mother spendn at home. If thu elnasticity of substitution of child 

numbors for other consumption is greater than or equal to the elasticity 

of substitution between child quality and other consumption, and if the true 

http:substitut.on
http:incor.me
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income elasticity of child quality is larger than that of child numbers, 

then p will increase with income while N will either increase less than
 
4 

proportionately or decrease.
 

The effects of changes in C, the autonomous direct cost per child, is
 

relatively easy to analyze since C enters only the budget constraint and 

the first-order conditions (8) and (8*l), which refer to MRS y. 

From the latter we conclude that, if the MiRSy is 

diminishing, a compensated increase in C must c.ase 11to fall. More

over, this effect will not be altered if N is a normal good and/or if C is a 

relatively small part of the costs of a child, i.e., if the time cost," bclk
 

relatively large. 

What can be said about changes in the timing and spacing of births as 

a result of exogenous changes in the mother's wage? As usual, changes in 

wage rates have botih an incc-,e and substitution effect, so we must consider 

compectiated changes. Ile should also restrict ourselves to changes which 

leav, the, relation among WF, W and WL unchanged, since, for eyample, an 

increase in WF unaccompanied by corresponding increases in the levels of 

and W mighit have the abrupt, discoi tinuous effects of shifting 

whole child-rearing period fran the beginning of the life cycle to its end. 

1 the 

A compensated change in the level of a mOLher's wage increanes the cost of 

her time both within the child-rearing period and at either end. In Case II 

this should lead to a reduction In the number of children and either an 

increase in the nmount worked outside the chilJ-rearing period or a decrease 

in the interval between children, depending on whether 5 - a and p < 1 or 

S > a and p - 1. This is because an increase in mother's wage is equivalent 

to a fall in the price of other consumption and if both child numbers and 

child quality are equally good substitutes for other consumption, one would 
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expect a 6ubstitution away from both. However, one must be careful because a
 

change in numbers and a change in interval between births or proportion worked
 

during the child-rearing period have different associated costs. 
 In Case II,
 

a reduction in numbers, ceteris paribus, augments income by SWF, has no effect
 

on income if the woman doesn't work during the child-rearing period, and
 

augments income by (R - TL - S)Sy' during the post-child-rearing period. On
 

the other hand, a reduction in interval, ceteris paribun-, augments income by
 

(N-I)(R-TL-S)p' in the final period. In addition, there is 
a saving of C due
 

to a reduction in numbers of children. A careful atinlysis would require
 

differentiation of the appropriate first-order constraints and would show
 

the final result to be ambiguous.
 

3. Empirical Results
 

In this section, we report the results of fitting relationships suggested
 

by the foregoing model to data fron the 1971 Etude de la Famille au Qudbec conducted 

by the University of Montreal and the 1965 and 1970 National Fertility Surveys 

for the United States. For the Qu~boc survey we have reasonably deta!'r.d infor

mation on work history so it is po-inible to inveati ite whether or not the 

iLiterval between birthG is negatively associated with both child numbers and 

the proportion of time the mother worked outside the home during the child-rearing 

period. Although numbers and apacing are stron3ly negatively associated for 

both the Qu'cc and NFS surveys, unfortunately the expected negative as.:oiation 

between birth interval and labor force participation during the child-rearing 

period emerges only for the subsample of Qudbec women born before 1936. The
 

husband'a education, which is the best indicator we have of the household's
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permanent income other than the mother's earnings, I, is negatively related 

to nunbers of children in all Gamples,but sometimes positively related to 

birth interval and/or female labor force participation contrary to theoretical 

expectations. The mother 's level of formal schooling is negatively related 

to birth interval and positively related to labor force participation, as
 

theory predicts. A detailed c.amination of the resultn follo-ws.
 

The 	Qu6bec Survey
 

Two 	 surveys were conducted in 1911 by the University of Montreal. One 

was 	 addressed to married women born before 1936, the other to married women 

born 	after that date. 

The 	 information common to both of these surveys is as follows: 

(1) 	Background variables: the number of children in the wife's family, her 

father',, level of schooling and occupation; hu:jband'a and wife's religion; 

netional origin and birth dates; the area where the wife lived most of 

the 	 tim be fore i.turriage; wife' age on the date of uv.rriage; income 

of the houseiold other than hutiband'a and wife's t'i alrien. 

(2) 	 Other it.fornation about tho huiihand: level of achooling; degree, if any; 

occupation at marriag,.e arid on the date of thin survey; employr:ent status 

on interview date; anual inccr.e £1t the tirea of the survey. 

(3) 	Female education and labor-force p)articipation: years of sichooling; degree, 

if any; occupation, if any; whether fhe worked before inarriage, between 

marriage and first birth, after the birth of her first child and at the 

time of the interview; total nuimber of years she worked after marriage; 

aiinual salary at the time of the interview, If applicable. 

(4) 	Pregnancy history: the date of birth of each child, "ex, and, if applicable, 

the date of death of the child. 

(5) 	Contraeptive history: the Cottraceptive technique vcd before ea ch pregnancy, 

whether it wan interrupted in order to conceive; the rmethod u-sed at the 

time of the survey; knowl(_-dge of the various contraceptiLe methods; 

attitudet. toward the une of contraception. 

We give a relatively detailed account of the content of these surveys sin e
 

they are less well-known than the U. S. Notional Fertility Surveys.
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(6) Subfecundity: respondents were asked 
whether it ever happened that they 
wished to have a child and they could not, or whether it took them longer 
than they would have wished to have a child. If they experienced temporary 
sterility, there is information on when it occurred, whether they sought 
medical advice, trd whether they received treatment.
 

(7) Residence: the irea %he-e husband and wife lived most of the time after 

marriage.
 

(8) Preferences for children: the attitudinal questions included in the survey
 

are 	the following: 

(a) 	 The inure children a couple has, the happier the couple is. 
(b) 	 It is essential for the happiness of a couple to have children. 
(c) 	 In most cacen a couple that prefers not to have children in 

a selfish couple that does not have a sense of responsibility. 

(d) 	 In general those couples having few 	 children are the happiest ones. 
(e) 	 Those couples .ho decide not to have children are generally very 

happy. 

(f) People LavC too many children, and those couples who desire not 

to ha1ve any, help society. 

Respondents weo:e toexpe,: ted express agreement, disagreement, neutrality 
or uncertainty about the4e tatementn. The original questions in French 

are reproduced in the Appendix B. 
The survey addres:sed to wcnen born after 1936 includes all of the above 

information and alno the following: 
(1) Female labor-force .nrtic!2pation:If the wife rcported he wan not working 

at the time of the interview, she was asked the re.:-ions for this; Wh ether 
she planned to work later on and at wlhat a/ ,,, and also, how 1,lich she 
thought shie could make if -he were to work full-time in the market. If 
the wife reported that nlhe wa:i working at the rline of thti interview, rhe 

asked lihethor thii wan oi i part-tilme or full-tirha ban i'.was If the former, 
she wan anked1ho0W rlch M"he thoug.ht she could cirnand ii thie. marke.t If she 
were to work full-time. Worl:ing w'rnrin wore also askvd the reasons for 
participation, the date until which they expected to work, ;nd(h herer 
they !nticipated stopping definttely or temaporarily at that tLme. They 
were also ankt 	 d aboit tieir child-c.ire arrainr,:.-.nt st and the- expenne involved. 

In addition, each w(Aan interviewed wa asked tie daten of beginning and and 

of each joi held both before and after mnrringti, an well an the occupation 

involved on each occasion.
 

http:arrainr,:.-.nt
http:thoug.ht
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(2) 	 Expected fertility and spacing: number of additional children expected and,
 

if applicablethe dates in which the wife expects to have tLem.
 

(3) 	Husband's background information: number of siblings in h.s family, his 

father's tevel of schooling and occupation.
 

(4) 	Wife's attitudes toward policy issues: whether ahe feels it would be par

ticularly useful for the goverrment to build move child- care institutions, 

to engage help to take care of children after school and during vacations. 

(5) 	 Wife's perception of adequacy of family income: whether C.'ie feels that the 

income of her family is sufficient to fulfill its needs, tiiether she feels 

it is greater or 3maller than that of most of their frien:n. 

(6) 	 Aspirations for children's education: schooling level the tife wishes 

her sons and daughters to attain.
 

Of the total of 1,745 women interviewed w-, were able to obtain 404 to 464
 

(depending on the relation estimated) usable replies for wcmen born in or after
 

1936 	 and 385 usable replies for women born before 1936. We call fir:st saple 

Youn Viren, and the necond sample Old Wf::en, with apolog;ie: to our r('aders born 

before 1936. flecau'ie the Infon.iation collected is different ih Llto t:o 1;xipletl 

and becau.e the Old Wotnen could plausibly be annu:ned to lhdV, cc,;l:pl,!tcd or very 

nearly coixpleted their child bearing by the date of the uurvfry tit definitions 

of the endogenous variables of the empirical counterpart of the model differ 

somewhat. Th1ey are as follows: 

NU 	 Old Woren: Nu--ber of children born alive. Wo excluded all cases 

in which no children were report .d born alive. 

Young Wounen: Nu=bor of children horn al ivf to date of survey plus 

the additional numbor of chi. ldreA cxp!cted. Wv 4!xcluded all cases 

in which the wcxnan had nio children and did not ,xpect to have any. 

SPAC 	 Old Woenpn: (Date of the last birth mintiu date ot tii- first birth) I (NUM-l) 

If RUM - 1, we set SPAC - 45 - mother's jge at first birth. Les 

than 67. of these women had no child or only one. 

\ S,'a 
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Young Women: (Date, actual or expected of the last birth, minus 
date, actual or expected, of the first birth) / (NUM-I). As before, 

if NUM - 1, v,: set SPAC - 45 - mother's age, actual or expected, 

at first birth. Since the survey only contains information on the 
expected dates of up to the next three births, if more than three
 
additional children are expected we compute the average interval
 

on the basis of children already born and the next three for whom 
expected dates of birth are reported.
 

AGEFB 	 Old Women: Mother's age at first birth. 
Young women: Mother's age at actual or expected first birth. 

THETA 	 Percentage of time in market work during the child-rearing period (CRP).
 

Old Women: (TOT - A - B)/CRPI, where 

TOT - number of years worked after marriage,
 
A = interval between mnarriage and first birth,
 

B W period between the end of the CRP and the date
 

of thC :;urvey or agu 65, v.hichever i least, 

CRPI - date of the la;st birth plu,i 6, if I{UW- I, or 

plui :';IAC, if 'U1 -, 1, minu.s date of firat birth. 

A is subtracted only itL the wucnmn ruprti -i(! worked 

between marrt:i j- .,d ffr.At birth. 

B is not ,iibturitted if the woman 1,; not: working ac the 

time of th- nurvey and In yroung,!r thati 65. 

Young Women: bIJMER/CRP2, where 

NUMR - the nu:- of all work :;egnentn during the CRP 
according to the. dr:atiled work hintory, 

CRP2 - date of the la:st birth plu. 6, if NJM - 1, or 

SPAC, if IaPTi _ L, minus the datu of the first 

birth, if the date of the last birth plus 6 

or SPAC Is earlier than the dat of tho -urvey, 

otherwise
 
- date of the survey minus the date of the first birth. 
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The exogenoun or explanatory variables used in our study are defined
 

as follows for both Old Women and Young Women: 

IIEDUC Itusbend's education meaaured an number of years of formal 

schooling.
 

WEDUC Wife's education measured Ls number of years of formal
 

schooling. 

RESID Reiiduals of regression of the wife's education on the husband's. 

WEXPPD Dunay variable which equals 1 if the wife had soma work experience 

before marriage and is 0 otherwise. 

WEXPAD Dumy variable which is 1 if the wife had some work experience 

between marriage and the birth of the first child and is 0
 

otherwise.
 

SUBFD Dummy variable which is 0 if the wife answered "no" to the questLon: 

"Ilas it tev-r happened to you that you winhed to have a child and 

you coulV noc, or that it took you longer than you uould havc 

wished to beccne pregnant.", ad I [iL otherwLnc (i.e., if she 

AnsweredO "yes," "don' t "now," or if there wa:i no re :pon.-e). 

ACOND Du:-ny variable for attitude:n toward co:traception, ba:ned on the 

questio n: "ii y cou~ple r try t:o avo!d a pre:;Iianc :o a.-J to have 

the ra-ber of childrvin they w:,h a (ave their childrun whenI 

they wi :;. Do you appro ,, or ,11approve; of thtip couple:i' 

ACOND I:s I if the r in:we md 0 otheiwisa.I'"Approve hb:ioLutely," 

ARAF Dummy variable which it I if the couple lived in a rural area 

most of the ti.e after marri ago, and 0 othrjia. 

Our statistical remult.-i are :urarizud in a :neri. of tables. All 

rerufzion3 have been run u :ing ordinary leaa t - quare.:i (01.) deapite the 

fact that our model in a :nifult:ineoun one involvin, four endogvnous variables: 

tw , SIAC, A(2!FB, and "11Y'fiA. Two-nta ;u ,.on t- auareri ,'t h," , were 

ottained but are wildly implauaible and w, do not re-port thm Lore for 

the Qu4'bc nurv ey data. We- do, howver, report two-rlL .ge lelniL-squares 

en!t 0ate in the next sectior. describing the retilt obtained uing data 

See Appendix B for an explanation of this variable. 
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from the 1965 and 1970 National Fertility Surveys. In this section we also
 

report the result of fitting a TOBIT equation for TETA (Tobin, 1958). THETA
 

can take on only values between 0 and I; moreover; many women in the sample
 

do not engage in market work during the child-rearing period at all. Conse

quently, the results of an OLS regression in which ThETA is treated as 

dependent will, in general, be biased toward zero, apart from simultanety
 

considerations.
 

Table 1 reports results for OLS regressions explai.Ling hUM for each of 

our two sub amrplen: Old Wlomen and Young Women. SPAC is strongly negatively 

reiated to IIUM for both groups, but the effect is about double for older 

women than for younger. Thi: could very well reflect greater errors of 

measuremaent: in thii variable for the young,.r w x::eii, :linc, SPAC had to be 

conntruct d for thl a group in pjrt fr(f2 ,expc tat ,oii au: to fuLur,.- births. 

AGEFB I- strongl y negatL.liyely relatcd to NUA for th, older vxueni hut hardly 

relato! at .lIL to ~Uifor thie yotu iger wo:;,en. An vyplainvtt it Apv i. dix B, RESID, 

the re aidun l freai tilo reg ret:i ion of 'I w 'i(!':1 level of forv-;'I 

schooling on tiat of' her hutband, hoi l.d be a t Iil t partially an 

indicator of the coupli' a prefervilc, for thi wf:e 

to engage: In rarket work a ,ga itri't: jearing and rearing children. 

RESID ilh'i th - cxp,-cte tiogatitee 0u and ii hi hiy !lignificant for both groups 

5 
of wcren; raoreev r, it In of .a11noa t till :lilm ,- u.ilguitutde for both group .5 

11EDUC, which in th, beat Indicator of the hc,ilavhold 'I p e#raancIt 1tc " 

available, 11",.) .i negatlyve a l liguil icalti vtffct. "',lile the cocfficients 

are rnther dlff, rent for old,'r .nd youny'or wu .ccen, thec vIl-tiLciti n are similar. 

1US)UMD hli- the expectel neg.a tive 4!ffect hut It i:, ainntiic;nt only for thn 

older women, perhap.i because tile younger perceive tha prolem less well or 

,1
 



Tabic 1: OLS Reressions h , bec, 1971. 
Figurcs in pnrcnuocres cre strndard errors. N - Sarmple size 

OLS ?Regressicn Constant SPAC AGEFB FESID I EDUC SUBFD ARAF ACONU9 R2 

1. Old Wcmen 9.8269 - .2127 - .1594 - .1051 - .07108 - .5990 1.0295 - .8001 0.455 

- 3S5 (0.5738) (0.02137) (0.01988) (0.04059) (0.02776) (0.2792) (0.2286) (0.2050) 

Sai :icity at 
=can. - - - - ,2497 -1.0532 - - - .1621 - - - r - -

2.yc'%s Wc-en 3.9382 - .1240 0.01018 - .1005 .03996 - .04126 0.5023 - .4708 0.259 
- 464 (0.3668) (0.01382) (0.1474) (0.02548) (0.01876) (0.1576) (0.1264) (0.1288) 

ElIe-rcity at 
mein. - - - - .1301 0.0730 - - - - .1234 - - - - - -
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are more optimitic with respect to their future :;ucce.-Is in having children. 

ARAF, living in a rural area in positively related to NUM for both groups, as 

anticipated, but twice the magnitude for tie older wmnen as for the younger. 

ACOND, positive attitudes towards uuing contraceptives, is negatively related 

and significant. Tiv. magnitude of the coefficient i al:o about ti'Ice as 

high for tile oldee as cnpared tilewonen x to younger. 

Table 2 reports resiult. for the OLS regrce.i-.on for SPAC. NUH is strongly 

negatively related to SPAC for both groupai, but th magnitude of the effect 

is cons-dcrbly greatcr for youngcr wom-cn. 'rhIM- ig~ent that thz effect is 

neither largely biological nor ('.- to contraceptive practice, .'ince younger 

women prenu:.ably have and havt had accen to bett: contraceptive technology 

than their elder i. THEFA I negatively related to ')IIAC for the ot,r wcxnea but 

not for y(;an:.e r wo4nea; in both ca:!-e th. :Ittankird error of the cok 1 i cfeat is 

i a r ,itronj,':;t.larg,. lu s ia eed, di:;p ntin-: rvrult one of the impli

cations of our theoretical j that Lbor p.irt !cip.a LI.on in thti:h force 

chlild-rearing periodt aholild be tnve':, l 7 corre at.(,d wit h t," bi r:th interval. 

IL i a po:aaible, however, that the';e po): -'- i.roe dUit to ui:.:nt ,rrors 

in both IiU.TA an]t SPAC, efoprc 1ly .or tho. yon 'cr oaei. In ti caa'e of the 

young wcxren, SPAC ij e-ithratd on thc ba notonly )-I .ctua birth..r':i hut 

expected onc.a and )PAC i: til.o t.i - (Id to ,!t-ILiat4 t:h, de ncyri :a tur of ITHETA, 

the chtl-rearinz perlod foJr both older -un! youno'e',r For the- younger 

the pu:ricd ,a tiv,,y the ofwomen only chlild-reari.-g to tLio, dte . f the or ,',tn 

the lant birth plus :;PAC and 'orV dring it tI couIncd. IIEDUC is negarively 

related to "PAC for Old Wc..en and pot iitively related for Youig W(Yn.en, but 

neither corfficient La larger than ita !taadard error. WFDUC i: negatively 

related to 5tPAC for both groups, an expected, but the atandard errora are large 

IL1
 

http:regrce.i-.on


Table 2: OLS Regressions f 
Figures in parent 

PAC, Qu~bec, 1971. 
s are standard errors. N - Sample size. 

OLS Regression Constant NTUIM THETA HEDUC WEDUC SUBFD R2 

* Old Women 8.8532 - .8448 -1.1205 - .05357 - .07035 1.5362 0,225 
N - 385 (0.8979) (0.09157) (0.7970) (0.07078) (0.08970) (0.6095) 

Elasticity 
at mean - .7196 - .0300 - .1041 - .1319 - - -

Young Women 8.0707 -1.2628 0.6695 0.03318 - .09041 0.04594 O.i91 
N - 404 (0.9728) (0.1389) (0.4211) (0.06677) (0.08478) (0.4947) 

Elasticity 
at mean - - - -1.2186 0.03830 0.09424 0.2574 
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relative to the coefficients. SUBFD is positively related for both groups, but
 

significant only for the older women.
 

Table 3 reports results for the OLS regressions with ACEFB as dependent
 

variable. NUM is negatively related for both groups, but the elasticity for
 

younger women is markedly less. 
 This finding, which accords with intuition,
 

contrasts with the result in the corresponding regression for younger women for
 

NUM but is consistent with that for the older women. 
Husband's education,
 

HEDUC, and wife's education, WEDUC, are both positively related to AGEFB,
 

as we would expect. The magnitude of the effect of REDUC is about the 
same
 

for both older and younger women, but the elasticity of WEDUC is about.double
 

that of the older women for the younger. It is interesting in this connection
 

to note that the younger women are both better educated and marry younger
 

than the older women surveyed. Work experience prior to marriage, WEXPPD,
 

and between marriage and the birth of the first child is of major significance
 

in explaining AGEFB for the younger women; both are positively related, as
 

expected. But wGrk experience between marriage and AGEFB is completely
 

insignificant for the older women, which suggests that this group did not
 

have access to, or did not use, effective contraceptive technology. SUBFD is
 

positively related for both groups, as we would anticipate, the magnitude of the
 

effect, however, being much less for the younger women.
 

Finally, Table 4 reports results for OLS regressions and TOBIT equations
 

explainin- THETA. Since THETA is a limited dependent variable, with many
 

zero observations, the OLS results will, in general, be biased towards zero;
 

thus we concentrate on the TOBIT equations. 
For the group of older women,
 



Table 3: 	 OLS 7egressionsG AGEFB, Qudbec, 1971.
 
Fogures in parentheses are standard errors. 
N = Sample size.
 

OLS Regression Constant NUM 
 HEDUC WEDUC lEXPPD WEXPAD SUBFD R22
 

1. Old Wcxnen 26.8613 - .6994 
 0.1124 0.04537 1.17i. - .07560 1.1849 0.165
N = 385 (0.9347) (0.1016) (0.06742) (0.05462) (0.8192) (0.8219) (0.6815) 

Elasticity at
 
mean - - - - .1057 0.03890 0.01287 
 - _
 

2. Young Women 20.8883 
 - .4000 0.1058 0.06538 1.6804 0.8739 0.6742 0.204

N - 404 (0.7505) (0.1029) (0.04905) (0.06145) (0.3961) (0.3280) 
 (0.3636)
 

ElastLcity at
 
mean - .05783 0.04500 0.02789 m - -


JI 



Table 4: OLS and TOETT Equ -ns for THETA, Qu~bec, 1971
 
Figures in parenth'-'es are standard errors. N - Sample size. 

Equation Constant NUM SPAC HEDUC WEDUC WEXPPD WEXPAD ARAF R2 

1. Old Women 
OLS Regressiou 
N = 385 

0.1250 
(0.06356) 

- .009271 
(0.006281) 

- .OC!530 
(0.003127) 

- .009350 
(0.004410) 

0.005706 
(0.005517) 

0.07974 
(0.03079) 

0.2732 
(0.04261) 

- .04695 
(0.03138) 

0.166 

Elasticity at 
mean - .2945 - .05706 - .6776 0.3991 -..... 

TOBIT Equation 
N = 385 

- .6410 
(0.2623) 

- .05532 
(0.02998) 

- .009530 
(0.01251) 

- .03076 
(0.01685) 

0.02136 
(0.02038) 

0.5381 
(0.1494) 

0.6218 
(0.1374) 

- .2237 
(0.1304) 

- - -

Elsticity at 
mean -1.76 - .355 -2.23 1.49 ......... 

2. Young Women 
OLS Regression 
N = 404 

- .2769 
(0.1204) 

0.02223 
(0.01661) 

0.008404 - .01296 
(0.005364) -(0.007319) 

0.03707 
(0.008953) 

0.01347 
(0.05852) 

0.4640 
(0.04806) 

- .003006 
(0.04503) 

0.262 

lasticity at 
mean 0.3750 0.1521 - .6431 1.8450 - - - -

rOBIT Equation 
N - 404 

-2.1510 
(0.4207) 

0.03982 
(0.06104) 

0.01863 
(0.01606) 

- .04139 
(0.02254) 

0.1092 
(0.02764) 

0.3089 
(0.2383) 

1.2795 
(0.1396) 

- .09816 
(0.1493) 

- - -

Ulasticity at 
mean 0.672 0.326 -2.05 5.44 - - - - - -



32
 
NUM and SPAC are both negatively related to THETA, as expected, although the
 

standard error of the coefficient for SPAC exceeds the value of the coefficient.
 

For the younger women, however, the results are disappointing: both NUM and
 

SPAC are positively related to THETA, although not significantly so. IEDUC
 

is strongly negatively related to THETA, as 
we expected with an elasticity 

thich is roughly the same for both groups. WEDUC is also positively and signif

icantly related, but magnitude of the elasticity is strikingly higher for the
 

group of younger women. Work experience prior to marriage, WEXPPD, and betwee"
 

marriage and first birth, WEXPAD, are 
positively related to TH1ETA 
for both groups 

of women. It is interesting, however, to note that the magnitudes and Agnificance 

of the coefficients differ markedly: The effects for older women of each
 

variable ij about the 
same magnitude and level of significance, but for
 

younger women the effect of work expnience between marriage and first birth 

is much [irger than that for older women and more than four times the 

effect of their own work experience prior to marriage. 11is prestunably 

reflects, in part, the fact that the younger wotnen in our sample have arried 

earlier. Living in a rural area, ARAF has 
a small negative but insignificant
 

effect on THETA for both groups.
 

Although we have attempted to estimate structural equations above,
 

it is also possible to look at the reduced form equations in order to
 

verify the principal relationships nuggested by the theory. 
For example,
 

if we argue that there is a negative association between the proportion 

of time spent working outside the home during the child-rearing period, THETA, 

and the average interval between children, SPAC, we would expect to find 

that the coefficients of the main exogetioua variables differ in sign in 

the two reduced-form equations and that the residuals from the two equations 

are negatively correlated.
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Reduced-form equations for NUM, SPAC, AGEFB, and THETA arL presented in
 

Tablen 5-8. In Table 9 we present the simple correlations of the -e,duols
 

from the OLS estimates of the reduced-form equations and, in the case, of
 

THETA, the TOBIT estlmates. 

As expected, the coefficients of husband's education, for example, have
 

opposite signs in the equation for NUM and those for SPAC and AGEFB 

Unfortunately, this is not the case except for the old women js between the 

coefficient in either the OLS or TOBIT equ:ition for THETA. Nor does the 

other important variable in the analysis, IUSID, work especially well since 

it has a coefficient with the sa.ie sign in the equation for MHETA and in the 

equation for SPAC. Moreover, the residual!; frcn the two equationtv are nega

tively correlated as expected only for the old women. For the moo:it part, 

however, these results are not significant and the conclusions obtained 

from the structural equations are supported. 

"'N(
 



Table 5.: Rcduced Form OLS Rcgrcssio-I'or IT , Qufbcc, 1971 
Figxares in parentheses ara J¢ ndn3rd errors. N - Sa=ple size. 

OLS Regression Constant HEDUC REESID WEXPPD W-EXPAD ACOND SUBFD ARAF RZ 

1. Old Wcen 5.6400 -0.09796 -0.1503 -0.2955 -0.7532 -0.7625 -1.3320 1.2651 0.2386 

N  333 (0.3955) (0.03439) (0.04974) (0.2852) (0.3824) (0.2548) (0.3624) (0.2733) 

Elasticity at 
mean - - - -0.1993 - - - - - - - - -

2. Young Wcuen 4.0987 -0.03734 -0.1191 -0.07053 -0.2934 -0.4572 -0.1618 0.4388 0.1649 

N - 385 (0.2819) (0.02000) (0.02866) (0.1860) (0.1559) (0.1413) (0.1725) (0.1431) 

Elasticity at 
mean -0.1055 - - - - - - - - -

6 



;..le 6 Reduced Form OLS Regrcs in%4or SPAC, Qu6bcc, 1971. 
Figires in parenthese are s'I-,'2ard errors. N - Sample size. 

OLS Regresio 

1. Old Woman 

N  333 

CnatmL 

2.6878 

(0.3036) 

HDUC RESID 

0,C2234 0.003880 

(0.02640) (0.03819) 

WEXPPD 

0.3796 

(0.2189) 

W.XP'AD 

0.1322 

(0.2936) 

ACOND 

0.01421 

(0.1956) 

SUBFD 

0.1608 

(0.2782) 

ARAF 

-0.2706 

(0.2098) 

R 

0.02814 

Elasticity 
at mean - - - 0.06299 - - -

2. Young 

Woen 

N - 385 

2.2072 

(0.2848) 
0.01216 0.02246 
(0.02028) (0.029n5) 

0.2853 

(0.1885) 
0.07917 

(0.1580) 
0.005532 

(0.1432) 
0.04778 

(0.1748) 
-0.04065 
(0.1450) 

0.01566 

Elasticity
at= ean --- 0.04582 

-C#
 



TABLE 7: Reduced Form OLS Regressicns f4r AGEFB, Qu6bec, 1971. 
Figures in parentheses are sLcard errors. N - Sample size. 

OLS 	Regression Constant E DUC RESID W'ZXPPD WEXPAD ACOND 
 SUBFD ARAFR
 

1. 	Old Women 23.3003 0.1592 0.2179 1.1991 -0.6108 -0.7519 1.9989 -0.4518 0.07716
 

(0.8152) (0.07089)(0.1025) (0.5878) (0.7882) (0.5252) (0.7470) (0.5634)
 
N - 333
 

Elasticity
 
at mean - - - 0.05543 . . .. . .. . .. . .. . .
 

2. 	Young
 
Wcxen 19.4161 0.1749 0.1351 1.8464 1.03867 -0.3125 0.7851 0.2666 0.1764
 

(0.6229) (0.04435)(0.06355) (0.4124) (0.3456) (0.3133) (0.3824) (0.3172)
 
N - 385
 

Elasticity
 
at ean - - - 0.07411 - - - . .. ..... ... 
 .. .
 

La 



Table 8: Rcduced Form OLS and TOBIT T-ations for =TA, Qu6bec, 1971. 
Figures in parentheses are Cndard errors. N - Sample site. 

Scuntion Constant i-TUC RESID WKXPPD WXPAD ACOND SUBFD ARAF R2 

1. Old Women 0.08864 
OLS Regression (0.04472) 

N- 333 

-0.006664 0.004391 0.06422 
(0.003889)(0.005625) (0.03225) 

0.3045 
(0.04324) 

0.01949 
(0.02882) 

0.06284 
(0.04098) 

-0.04515 
(0.03091) 

0.1810 

Elasticity 
at mean - - - -0.4969 - - - - - - - - - - - -

TOBIT equation 

N - 333 

-0.8510 
(0.1918) 

-0.02012 0.01916 
(0.01478) (0.02091) 

0.4178 
(0.1522) 

0.7241 
(0.1413) 

0.1641 
(0.1144) 

0.2887 
(0.1490) 

-0.2273 
(0.1292) 

- - -

Elasticity
at mean - 1.50 -. . .. . ..-. .. .- -... .

2. Young women -0.004474 
OLS Regression (0.08976) 
N = 385 

0.003930 0.03218 0.02407 
(0.006391) (0.009158) (0.05943) 

0.4412 
(0.04981) 

0.02888 
(0.04515) 

0.005364 
(0.05510) 

0.006830 
(0.04572) 

0.2381 

Elasticity 
at mean - - - 0.2031 - - -

TOBIT equation 

N = 385 

-1.4635 
(0.3198) 

0.01098 
(0.02030) 

0.1001 
(0.02886) 

0.3358 
(0.2433) 

1.2540 
(0.1439) 

0.03725 
(0.1496) 

0.08065 
(0.1652) 

-0.09282 
(0.1535) 

- - -

Elasticity 
at mean -  - 0.567 - - .- - .- - - - - -
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Table 9: Correlation Matrix, Residualsi from the OLS or TOBIT
 
Reduced-Form Equations, Qudbec 1971 
Figures in parentheses are p-values. 

NUM SPAC AGEFB THETA THETA 
1. Old Women, N-333 (OLS) (TOBIT) 

NLU 1.0000 -0.3Z49 -0.2921 -0.0467 0.0305 
(0.001) (0.001) (0.396) (0.579) 

SPAC L..0000 -0.1408 -0.0979 -0.0640 
(0.010) (0.074) (0.244) 

AGEFB 1.0000 -0.0007 -0.0005 
(0.990) (0.993) 

THETA 1.0000 - - -

(OLS) 

THETA - - - 1.0000 
(TOBIT 

2. Young Women, N-385. 

NUH 1.0000 -0.3131 -0.2253 0.0514 0.0331 
(0.001) (0.001) (0.315) (0.518) 

SPAC 1.0000 O.0537 0.0638 0.0411 
(0.293) (0.211) (0.421) 

AG22 1.0000 -0.0032 -0.0021 
(0.950) (0.968) 

THETA 1.0000 - - -

(OLS) 

THETA - - - 1.0000 
(TOBIT) 
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The 1965 and 1970 National Fertility Surveys
 

The 1965 and 1970 National Fertility Surveys are rather fully described
 

in Ryder and Westoff (1971) and Westoff rnd Ryder (1977), respectively, both
 

with respect to the sample denign and characteristics and the questions 

Oked. We refer the reader to these book5 for dutail3. Suffice it to say
 

here, however, that, although the sample sizes are much larger than for the
 

\ )C
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Quebec surveys, we are licking data on work history aad also attitudes on 

preferences for children as measured by "other directed" questions. 
For
 

three of 	 the endogenon3 variables of our model, number of children, average interval 

between births, and age at first birth, we have been able to construct measures 

comparable to for Qu~bec 	 We as well,those the analysis. have, a considerably 

richer set of cxogcnous variables, reflecting in part the greater heterogeneity 

of conditions and the" population in the United States as compared with the 

Province 	 of OLuthc, 

The endogenous variables are defined as follows: 

NUM 	 For the NFS 1965, this variable is equal to the number of children 
born alive pluz I if the wife %iaspregnant at the time of the survey. 

For the NFS 1970, we ldd to Lli:s the number of children the respondent 

expects to have in the future. 

SPAC This is calculated -l-n follo:: 

If NN 2, SPAC daite of la-:it birth - dnte of first birth 
NbUjI- 1 

If NUMI I and the wi-e expt-cts to hlive no additional children, then
 

SPAC - 16 - iother':; , :e it f1rs t birth.
 

If 11 - 0 the ca!;! i:; etxc ,uded irm,: the rjample.
 

AGEFB 	 Mother',,; age at fir:,t birth. 

The exogenou:iv variable.- are de finied a follows: 

HEDUC Husband's; education (yearsj of :ichooling). 

WEDUC Wife's educa ion (years of fichoollng). 

RESID Rvs;iduals frcrn r.e;rcs.,ion of wife'n education on husband's education. 
(For thce ?i;.; 1970, the square of the husband's education is also included.) 

WEXPPD A du:_-ny variable which equal:1 1 if the wife had s full-time job 

before marriage and i: 0 othirwi :,;,. 

WJEXPAD A dun:niy variable whicli e, eals I if the wife had a job between marriage 

.and first btrth, zero otherwitiv. 

See Appendix 11 for an explanation of this variable. 
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WORK 	 A dumy variable which equals 1 if the wife never worked
 

In the market, and is 0 otherwise.
 
WKNOW A duzmy variable which takes the value I if the wife 

In particip,ting in the labor market at the time of the 

survey and is 0 otherwise. 

FPR A dummy variable which.equals I if the wife went 
at any time to a family planning clinic and is 

0 otherwise. 
FECNDI, FECND2 Dummy variables to indicate the couples fedundity. 

FECD1DI in I if they are .terile and 0 otherwise. 
FECDI i.. 1 they are subf-,cund and 0 otherwise. 

ACON A du-=ny variable which talke. the value I if 
the wife':n attitudui toward contracept!on are liferal 

and the- va u, 0 otherwije. 
RACE A duzny variable which equal:n I if the respondent 

in black nnd ia 0 othrtwie. 
NRACE A du~ny variable %:hichequals 1 if the reipindent 

liven in a black neiFeborhood and Ls 0 othrwise. 
CATH A du-ny variable which equals 1 if the wife is 

Catholic and in 0 otherwise. 
CC1SIZ A duztay variable which equals 1 if the couple 

liva in oiir of the 14 largest cities of the U. S. 

and in 0 otherwise. 
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The variables are not directly comparable with those considered for
 

the Quebec surveys and this gives rise to some apparently anomalous results and
 

different interpretations.
 

Table 10 summarizes both OLS and 2SLS regressions with NUM as dependent.
 

Considering the very large numbers of observations involved the OLS fits
 

are extraordinarily good. SPAC has the expected sign in all equations. Its
 

effect in the 2SLS equation except old women, 1970, is much larger, however, 

than either of the OLS regressions in which SPAC has a coefficient much more 

comparable in magnitude to the corresponding coefficients for Qudbec women. 

AGEFB is negatively related to NUM as it is for older Quebec wcxaen. RESID 

has the expected negative sign for both the 1965 and 1970 Surveys ard is of 

similar magnitude to the coefficient obtained for both older and younger 

women in Quebec. IHEDUC in negatively related to NUM with a coefficient 

comparable in magnitude to that found for both groups of Qudb~coises.
6
 

Perhqj. the mo3t unexpected results are the postive coefficient for 

FECMD1 and FECND2. These variab!x, d;efer to sterility from all causes including 

an operation of menopause and subfecundity due to age as well as other problems 

encountered in bearing children. 1433 respondents were reported as sterile and
 



ab'i, 10 - S ,rd 2SLS Reg-cssions for NIU, 1965 and 
1970 NatIonal Fertility Surveys. Figures in 
pare:theses are standard errors. N - sample size. 

.~rsion Con3tant SPAC AGEFB RESID HEDUC FECNDI FECND2 

1965 NFS 

Old women 
= 2293 

OLS 10.5581 - .1774 - .1322 - .1239 - .0852 - .2267 0.0096 

Elasticity 
(0.2050) 

- - -
(0.0060) 
- .1799 

(0.0078) 
- .5586 

(0.0158) 
-

(0.0089) 
- .1644 

(0.0861) 
- - -

(0.1038) 
- - -

2SLS 11.7856 - .7169 - .0740 - .1470 - .0807 0.4702 0.8972 

Elasticity 
(4.2446) 

.... 
(0.1940) 

.7272 
(0.2087) 
- .3127 

(0.1077) 
- - -

(0.0597) 
.1556 

(0.3276) 
- - -

(0.4028) 
- - -

Young women 
N = 2142 

OLS 8.6089 - .1454 - .0858 - .0736 -.. 0815 0.2684 0.0107 

Elasticity 
(0.2309) 

- - -
(0.0078) 
- .0845 

(0.0112) 
- .3131 

(0.0191) 
- - -

(0.0115) 
- .1634 

(0.0961) 
- - -

(0.1093) 

2SLS 11.1226 - .5585 - .1686 - .0261 - .0420 -0.5451 0.9789 

Elasticity 
(4.9393) 

- - -

(0.2674) 
- .5665 

(0.2572) 
- .7125 

(0.1366) 
- - -

(0.0970) 
- .0810 

(0.2011) 
- - 

(0.6822) 
- - -

1970 NFS 

)ld women 
N z 699 

OLS 7.7500 - .2732 - .1296. - .0669 - .0297 - - -
(0.4463) (0.0291) (0.0187) (0.0352) (0.0230) 

Elasticity .... .2565 - ,7573 - .0883 

2SLS 6.2324 - .0149 - .1017 - .0606 - .0347 - - - - - -
(2.6676) (0.4764) (0.0639) (0.0468) (0.0315) 

Elasticity - - - .0140 - .5943 - - - .1026 

'oung women 
N = 3098 

OLS 6.5385 - .2126 - .0688 - .0593 - .0990 
(0.2052) (0.0161) (0.0096) (0.0164) (0.0106) 

Elasticity - - - - .1669 - .4066 - - - - .3260 

2SLS 7.0492 - .7656 - .0024 --.1130 - .1254 - -  - - -
(1.4205) (0.7622) (0.0671) (0.0598) (0.0291) 

Elasticitv - .7187 - .0140 ...- 3724 



- - -

- -

- - -

- - -

- - -

ACON FHPR 


- .2737 
(0.0903) 


- .4669 - - 
(0.2146) 

- .1894 
(0.0741) 

- .3691 - - 

(0.2300) 

- - - 0.9168 
(0.3564) 


0.9423 

(0.3789) 


0.0982 

(0.0985) 


- .0379 
(0.2421) 


CAT! 


0.2-784 

(0.0926) 


- .2380 

(0.3449) 


0.6187 

(0,0782) 


0.4009 


(0.1719) 


0.0934 

(0.0325) 


0.1044 

(0.0428) 


0.0704 

(0.0122) 


0.0321 

(0.0514) 


RACE 


1.2456 

(0.1992) 


1.4184 

(0,3784) 


0.7018 

(0.0768) 


0.6356 

(0.1526) 


NRA CE 


0.6150 

(0.1342) 


0.9079 

(0.3109) 


0.5821 

(0.1073) 


0.3094 


(0.3908) 


COMSIZ RZ 

- .2385 0.390 
(0.1293) 

0.2780 - - -
(0.4084) 

- .1059 0.249 
(0.1014) 

- .2239 - - -

(0.1940) 

0.0209 0.262 
(0.1459) 

-. 0253 
(0.1747) 

- .1205 0.186 
(0.0585) 

-. 1109 
(0.0762) 



44
 
981 as subfecund in 1965 out of a total of 4609 respondent" Clearly, these
 

variables bear little relation to SUDFD used in our analyses of the Quebec
 

data. There the question is specifically designed to uncover trouble in
 

conceiving wanted children, wherea, in the NFS ,sterility and/or subfecundity
 

may be simply related to age or the desire not to bear more children. ACON,
 

reflecting positive attitudes toward contraception, is negatively related
 

to NUM in the 1965 NFS, but M.4PR, which refers to visits to a family planning
 

clinic, is positively related in the 1970 NFS, presumably reflecting a desire
 

not to bear more children on the part of women for whom NUM is already high.
 

CATH is much more strongly related to NUM in 1965 than in 1970, but is signi

ficant in both cases. RACE or NRACE is also strongly positively associated
 

with NUM. The occupational dummies in the analysis of the 1965 NFS surprisingly
 

suggest that, holding educatbnal level fixed, those professional and managerial
 

classifications have more children.
 

Table 1 sumnarizes the results for OLS and 2SLS regressions with SPAC as
 

dependent. 
As before, FECNDI and FECND2 are not comparable to SUBFD in the
 

analysis of the Quebec data, but they do have similar large and significant
 

positive effects. NUM, IEDUC, and WEDUC are all negatively related to SPAC,
 

except for Old Women in 1970. 
This accords both with our expectations and
 

the results obtained for both the older and younger Quebdcoises. On the
 

whole the results are similar to those for the Quebec survey and generally
 

supportive of our theory.
 

Table 12 summarizes the results of OLS and 2SLS regressions with AGEFB
 

as dependent. As expected and consistent with the results for the Qudbec survey,
 

NUM is negatively related to AGEFB, and, except for the 1965 2SLS estimate, the
 



-Table 11: OLS and 2SLS Regressions for SPAC, 1965 and 
1970 Natiot "ert!llty Surveys. Figures in 
parentheses te standard errors. N = sample size. 

tegression Constant NUH HEDUC WEDUC FECNDI FECND2 CATH R2 

1965 NFS 
Old Women 
N  2293 
OLS 16.105 -1.3733 - .0264 - .2836 0.6888 1.2310 - .4828 0.242 

(0.6681) (0.0526) (0.0276) (0.0472) (0.2629) (0.3156) (0.2744) 
Elasticity - - - -1.3538 - .0501 - .5458 ...- - -. 

2SLS 11.1824 - .8587 - .0068 - .1788 0.88,15 1.4193 - .5860 - - -
(2.4284) (0.2853) (0.0300) (0.0747) (0.2-97) (0.3381) (0.2856) 

Elasticity - - - - .8465 - .0129 - .3441 - - - - - -

!oung Women 
N = 2142 
CLE 9.9334 - .9448 - .0427 - .1061 9.9664 2.0143 - .0081 0.167 

(0.5965) (0.0508) (0.0336) (0.0474) (0.2470) (0.2791) (0.1988) 
Elasticity - - - -1.6248 - .1471 - .3643 - - -. 

2SLS 8.9445 - .8161 - .0338 - .0899 0.9442 2.0586 - .0871 
(2.4784) (0.3171) (0.0400) (0.0616) (0.2532) (0.2995) (0.2768) 

Elasticity - .8045 - .0643 -.1730 - - - - - - - - -

1970 NFS 
Old Women 
N = 699 
OLS 6.2140 - .3694 0.0047 - .1066 ....... .0268 0.104 

Elasticity 
(0.4687) 

- - -
(0.0421) 
- .3935 

(0.0342) 
0,0148 

(0.0431) 
- .3421 

(0.0390) 
- - -

2SLS 6.0262 - .3375 0.0366 - .1027 - - - .0287 
(0.9484) (0.1463) (0.0352) (0.0465) (0.0399) 

Elasticity - - - m .3595 0.0209 - .0310 - 

)ungWomen 
N = 3098 
OLS 4.2707 - .2498 - .0056 .0440 - - - .0368 0.060 

(0.1959) (0.0186) (0.0131) (0.0167) (0.0130) 
Elasticity - - - - .3181 - .0234 - .1829 - - -

2SLS 5.2222 - .4091 - .0216 - .0624 ....... .0273 - - -
(0.5703) (0.0915) (0.0160) (0.0198) (0.0142) 

Elasticity ... .4358 - .0683 - .2002 - - -



Table 12: 	 OLS and 2SLS Regrc ions for AGEFB 195 and 1970
 
National Fertilit urveys. Figures in parentheses
 
are standard errors. N = sample size.
 

Iegrest.ion Constant NUM HEDUC WEDUC WEXPPD WEXPAD WKNOW WORK FEDNDI FECND2 R2 

1965 NFS 
Old Women 
N = 2293 

OLS 

Elasticity 

22.6980 - .5556 
(0.5907) (0.0455) 

- - - - .1315 

0.0089 
(0.3237) 
0.0041 

0.3843 
(0.0408) 
0.1775 

... .... .8633 
(0.2270) 

- -

0.1170 
(0.2581) 

-

- .7829 
(0.2248) 

- - -

0.2399 
(0.2710) 

- - -

0.157 

2SLS 

Elasticity 

22.2474 - .5298 
(3.0451) (0.3473) 

- - - - .1254 

0.0099 
(0.0268) 
0.0045 

0.3840 
(0.0754) 
0.1797 

... .... .8616 
(0.2281) 

- - -

0.1344 
(0.3482) 

- - -

- .7725 
(0.2648) 

- - -

0.2497 
(0.3008) 

- - -

Young Women 
N 2142 

OLS 

Elasticity 

15.6234 - .2610 
(0.4471) (0.0374) 
- - - .0716 

0.0922 
(0.0250) 
0.0506 

0.4688 
(0.0356) 
0.2568 

- - - .7734 
(0.1569) 

0.4183 
(Q.1541) 

- . 

- .3909 
(0.1848) 

- -

0.2950 
(0.2078) 

- M 

0.213 

2SLS 

Elasticity 

10.8937 0.3436 
(1.4879) (0.1846) 

- - - 0.0813 

0.1288 
(0.0287) 
0.0588 

0.5428 
(0.0437) 
1.0597 

- - . . .6620 
(0.1695) 

... 

0.4778 
(0.1642) 

... 

- .4922 
(0.1981) 

... 

0.4685 
(0.2261) 

... 

1970 NFS 
Old Women 
N - 699 

OLS 16.8210 - r2913 0.2034 0.2087 1.3020 1.8328 - - - - - - 0.289 

Elasticity 
(0.1238) (0.0641) 

- - - - .0498 
(0.0517) 
0.1034 

(0.0662) 
0.1076 

(0.2880) 
.-.. 

(0.2527) 
.. 

2SLS 13.0495 0.3324 0.2377 0.2802 1.4422 1.9568 ... ... 

Elasticity 
(1.6023) (0.2421) 
-  - 0.0569 

(0.0566) 
0.1208 

(0.0754) 
0.1444 

(0.3114) 
- - -

(0.2733) 

Young Women 
N - 3098 

OLS 13.5012 - .2069 0.0671 0.5238 1.7232 0.3396 - 0.340 

Elasticity 
(0.3201) (0.0303) 
- - - .0350 

(0.0214) 
0.0374 

(0.0277) 
0.2894 

(0.1038) 
- - -

(0.0772) 
- - -

2SLS 15.5202 - .4889 0.0399 0.4929 1.6908 0.3207 ... ... ... 

glasticity 
(0.8974)t(0.1421) 

.... .0837 
(0.0255) 
0.0203 

(0.0319) 
0.2540 

(0.1065) 
- - 

(0.0788) 

a' 
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the magnitudes of the coefficients and ela3ticities are comparable. HEDUC and
 

WEDUC are both positively associated with AGEFB, but, whereas for the Quebec
 

survey husband's education was significant and wife's not, the situation is
 

reversed for O1d Women in the 1965 NFS. Work experience both before
 

marriage and between marriage and first birth is significantly associated
 

with a later age at marriage in the 1970 NFS, as it is in the Quebec survey.
 

In 1965, however, working at the time of the survey is associated with an earliel
 

age at first birth. Curiously, if the wife never worked she is more
 

likely to marry later,and sterility or subfecundity is associated with later
 

marriage.
 

Tables 13-15 present the results for the reduced form equations. As
 

before, we note that, for example, a negative association between NUM and
 

SPAC is reflected in the fact that the coefficients of the exogenous
 

variables generally have opposite signs in the-respective equations. Table
 

16 shows the correlatioii bf.etween the residuals from each pair of regressions.
 

The residuals, with few exceptions, show significant negative associations,
 

tending to support the negative relation e octed between NUM and SPAC.
 

On the other hand, there is no such corjistency in the results for NUM and
 

AGEFB or for SPAC and AGEFB.
 



Table 13: Reduced Form OLS Regressions for N124 1965 and 1970National Fertility S'irveys. Figures in parenthesesare ctandard errors. N = Sample size. 
egression 

1965 NFS 

Constant HEDUC RESID WEXPPD WEXPAD TiMOW WORK FECNDI FECND2 
Old women 

N  2293 

7.4709 -0.1162 -0.1689 -0.0744 -0.6822 -0.3784 -0.3822 
Coefficient 

asticity 

(0.1590) 

- - -

(0.0106) 

-0.2242 
(0.0186) 

0.0044 
(0.1040) (0.1172) (0.1028) (0.1237) 

Y 

N 

2uf42women 

- 2142 

6.8428 -0.1138 -0.1120 
..-.. 

-0.2260 

.. 

-0.1072 0.2402 -0.3225 
:oefficient 

Uasticity 

(0.1494) 

- - -

(0.0120) 

0.2279 

(0.0200) 

-0.0003 
(0.0890) (0.0871) (0.1050) (0.1177) 

- - - - - - - - -

9 1970 MFS 
)ld women 

N - 699 

1.0479 -0.3689 0.6242 -0.1270 -0.2523 

)efficient 

Lasticity 
(2.0122) 

- - -

(0.1740) 

-1.0955 
(0.3564) 

1.8027 

(0.1665) 

.  -. 

(0.1430) 

loung women -1.1052 -0.6393 1.0743 -0.0782 -0.1025 

N - 3098 
:oefficient 

iasticity 

(0.8004) 

- - -

(0.0710) 

-2.1047 

(0.1440) 

3.3944 

(0.0609) 

- - -

(0.0444) 

- - -



AC FMPR CAM RACE RACE COHSIZ R2 

-0.1400 0.2904 0.6289 -0.5536 0.1233 

(0.1083) (0.1107) (0.1613) (0.1544) 

-0.1010 0,6574 0.7659 -0.0422 0.1082 

(0". 0806) (0.0847) (0.1168) (0.1106) 

0,9543 0.1016% 1.4244 Z0.0738 0.1318 

(0.3865) (0.0349) (0.2162) (0.1587) 

0.2495 0.0833 0.7783 -0.1646 0.1362 

(0.1010) (0.0125) (0.0793) (0.0604) 

-



- - -

- -

--- 

tegres31on 

,. 1965 NFS 
Coefficient
Old women 


N - 2293 


Elasticity 


,oefficient 
N = 2142 
Yung wen 


tlasticity 


1970 NFS 

Id woen 


N - 699oefficient 


lesticity 


oung wcmen 


N= 3098
oefficient 


lasticity 


Constant 

(0.4611)
3.9352 

2.8236
(0.3819) 


-

12.5322 


(2.4170) 


- - -

12.5322 


(2.4170) 


HEDUC 

(0.0308)
0.0220 

0.0419 


0.0272
(0.0307) 


0.0935 


0.6963 


(0.2089) 


2.2025 


0.2012 


(0.0770) 


0.8435 


RESID 

(0.0538)
-0.0184 

0.0005
 

0.0033
(C.0512) 


- - -_ 

-1.4865 


(0.4281) 


-4.5729
 

-0.4198 


(0.1562) 


-1.6889 


WEXPPD 


-0.4677 


(0.2000) 


0.0553 


(0.0661) 


- - -

Table 14: 


WEXPAD 

0.0693
 

(0.1718)
 

0.0821
 

(0.0482)
 

- - -

Reduced Form OLS Re3rc-

National Fertility Sur-.':,: 
are standard errors. 
N 

wKljOW WORK 

-0.0625 1.0012
(0.3016) 
 (0.3398) 


.5451 .0339 
(0.2273) 
 (0.2227) 


0 7. 


-

for SPA2 1965 and 1970 
F - -: parentheses 
le
lmc ,
 

FEC.DI FECND2 

1.2369 1.7409
 
(0.2981) 
 (0.3587)
 

.6904 
(0.2685) 
 (0.3008) 

0 (0.3008)
 



.ACOH FKPR CATH RACE NRACE COtSIZ R2 

-0.4272 -0.8539 0.4285 1.0409 0.0238 

(0.3139) (0.3211) (0.4676) (0.4478) 

-0.3334 -0.6644 -0.5328 -0.2519 0.0378 

(0.2060) (0.2165) (0.2985) (0.2826) 

-0.0378 -0.0564 -0.6779 0.1144 0.0335 

(0.4642) (0.0419) (0.2597) (0.1906) 

-0.3180 -0.0591 -0.1738 0.04EQ 0.0155 

(0.1096) (0.0136) (0.0861) (0.0655) 

- - ----- - -- -



- - - -

- -

- - - -

- - - - - -

legressicn 

L. 1965 NFS
Old 22en 

Coefficient 


Elasticity 


Young women 


Coefficient 


lasticity 


1970 NFS 
)ld women 

1 - 699:oefficient 


lasticity 


cums women 


- 3098

oefficient 


Constant 

20.3329 

(0.3572) 


- - -

16.7260 

(0.2637) 


-


5.1435 


(0.8688) 


-1.9167 


(1.4302) 


-asticit 

HEDUC 

0.2725 

(0.0238) 


0.1244 

0.3370 

(0.0212) 


0.1851 


-1.0052. 


(0.3003) 


-0.5108 


-1.2991 


(0.1268) 


-0.7233 


RESID 

0.4942 

(0.0417) 


-0.0030 

0.5048 

(0.0353) 


0.0004 


2.7652 


(0.6276) 


1.3665 


3.2697 


(0.2572) 


1.7470 


WEXPPD 


1.4411 


(0.2933) 


- - -

1.8215 


(0.1089) 


-

Table 15: 

WEXPAD 


1.9623
 

(0.2519)
 

0.5305
 

(0.0793)
 

-

Reduced Form OLS Regressions for AGEFB 1965 and 1970National Fertility Surveys. Figures in parentheses67are standard errors. 
N - Sample size.
 

WNOW WORK FECNDI FECND2 

-0.7400 
 0.4550 
 -0.4618 
 0.4373
 

(0.2336) (0.2632) (0.2309) (0.2779)
 

- -

-0.6664 0.4427 -0.4435 0.2524 

(0.1569) 
 (0.1538) (0.1854) (0.2077)
 

- -



A,CC NIR CATH RACE NRACE CamS IZ R2 

-0.3177 0.9527 -0.1888 1.1492 0.1154 

(0.2432) (0.2488) (0.3622) (0.3469) 

-0.4873 0.6814 -0.9144 -0.2356 0.2182 

(0.1422) (0.1495) (0.2061) (0.1951) 

-0.1039 0.1465 0.0720 0.5039 0.2849 

(0.6807) (0.0614) (0.3807) (0.2795) 

-0.7636 0.0407 -0.7606 0.3012 0.2967 

(0.1805) (0.0224) (0.1418) (0.1078) 



Table 16: Correlation Matrix, Residuals, Reduced Fnrm
 
Equations, 1965 and 1970 NFS. 
Figures in parentheses -ire p-values. 

1. 1965 NFS NUM SPAC AGEFB 
Old Women, N-2293 

NUM 1.0000 -0.4787 -0.2493 
(0.001) (0.001) 

SPAC 4.0000 -0.0959 

(0.001) 

AGEFB 1.0000 

Young Women, N-2142 

NM4 1.0000 -0.3717 -0. 1634 
(0.001) (0.001) 

SPAC 1.0000 0.0226 
(0.148) 

ACEFB 1.0000 

2. 1970 1IFS 
Old Wx en, N-699 

NIN 1.0000 -0.2957 -0.2204 
(0.001) (0.001) 

SPAC 1.0000 -0.0961 
(0.006) 

A EFB 1.0000 

Young Women, N-3098 

1.0000 -0.2156 -0. 1739 
(0.001) (0.001) 

SPAC 1.0000 -0.0475 
(0.0o4) 

AGEFB 1.0000 
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4. Conclusions and Directions for Further Research
 

In this paper we have developed a model relating the timing and spacing
 

of births, numbers of children and fenmle labor-force participation. Our
 

model is v static one which permits us to interpret the quality dimension of 

children in terms of the spacing between children and/or .he proportion of 

time the mother spends at home. 
Our model does not allow for increasing
 

returns to scale in the production of child quality or the use of variable 

inputs other than mother's time. Generalizatiun of the model in this direction
 

and exploration of the empirical imp!ications of increasing returns and particularly 

the use of the variable inputs in the production of child quality 

are of the first order o priority in f ,tzher research.
 

variable inputs are of thL tirt order of priority in further research.
 

Despite tIh unrealistic nature of our model 
 everal conclusions are
 

well-supported by the data fron the 1971 Quebec survey and the 1965 and 1970 

National Fertility Surveys. We find numbers and average birth intervala to 

be negatively related. The husband's educational level is negatively associated
 

x\ 'i
 



53
 

with the wife's market activity during the child-rearing period, when we
 

are able to observe a measure of such activity. We do not, unfortunately,
 

observe the strong inverse relation between birth intervals and female laboi
 

force participation we expecLed to find. In part, this may be due to dif

ficulties of measurement. Some effort might well be devoted, therefore, to
 

obtaining better retrospective labor-force participation histories from
 

older women with completed families.
 

One rather remarkable theoretical finding is that the timing and
 

spacing of children depends in an important way on people's expectations
 

with respect to economic growth and the level of future wage rates in
 

relation to present ones. Surely, the implications of this result for the
 

interaction among demographic change, family decision-making, and economic
 

growth deserve a great deal of further attention.
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FOOTNOTES
 

1. Lapierre-Adamcyk (1977) has also addressed herself to this question.
 

She shows that female labor force activity, although associated with reduced
 

fertility, cannot be considered a "direct" cause of the reduction in the number
 

of children. Moreoever, the duration of employment both before and after
 

marriage is not associated with fertility aspirations. Labor force activity,
 

especially after marriage, is, however, associated with reduced fertility. In
 

her analysis, Lapierre-Adamcyk relies almost entirely on bivariate cross-tabulations.
 

Our multivariate aimultaneous-euqations model is intended to complement her
 

research, and we have obtained rather different findings with respect to the
 

relation between female labor force activity and fertility.
 

2. is Becker and Tomes (1976) show, however, the existence of:sizeable
 

innate quality endowments may result in a positive income elasticity of numbers
 

at higher levels of income even though the elasticity is negative at lower
 

levels.
 

3. Hill and Stafford (1971) have dealt with the question of how the
 

amount of time spent on children by their parents varies with the age,
 

spacing and nu.ber of children using data from the Michigan Survey Research
 

Center, described in Morgan, et al. (1966). Their study suggests that the 

time spent on child care by parents increases with wider spacing. Lindert 

(1978 , Appendix C) summarizes existing studies of this problem and reports 

results using data from a Cornell University survey of 1296 Syracuse families 

in 1967-68. Lindert's results suggest that . . parental attention is a 

joint good shared by more than one sibling." The impact of an infant on total 

time spent on child care is greater than for an older child, and the impact 

of a child of a given age tends to be lower the more children there are. His 

results imply that parents' time is not a perfect "public good" but that 

there may be substantial increasing returns to scale. 

4. Razin (1979) shows that if preferences are homothetic, numbers of
 

children will unambiguously decrease with an increase in household income.
 

5. Since the residuals from the regression of a wife's education on
 

that of her husband are simply linear combinations of the two education variables,
 

a regression of a measure of fertility on the two education varinbles does
 

not provide, of course, an independent test of the hypothesis, but rather
 

a reinterpretation of the coefficients. It is only by comparing the residuals
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with alternative indicators of underlying preferences, as we do in the Appendix,
 
that an appropriate test may be obtained. 
The Qu~bec data appear to be almost
 
unique in supplying several different alternative indicators of preferences
 
for children.
 

The relation between the two forms of equation is as follows: 
 Let
 
NUM = a + b HEDUC + c WEDUC
 

be the regression of NUM on HEDUC and WEDUC separately. Let
 
RESID - -
WEDUC o -O HEDUC 

be the residuals from the regression ofthe wife's education on that of her
 
husband. Then
 

NUM = d + e HEDUC + f RESID
 
where d.- a + c a
 

e-b+c
 

f =c. 

Thus the negative coefficient of RESID may simply indicate-the usual strong

negative relation between a woman's level of formal schooling and the number
 
of children she has. 

6. In another OLS analysis, we found
 
NUM 6.44 - .132SPAC-.075 AGEFB
 

(0.177) (0.004) (0.007). . .
 
- .069 RESID - .087 HEDUC
 
(0.014) (0.009)
 

- .046 WFSl - .065 WFS2
 
(0.076) (0.066)
 

- .162 HFSl - .015 IFS2 
(0.086) (0.073)
 
+0.780 RACE 
 +0.197 AREA
 
(0.065) (0.048)
 

- .103 COMSIZ 
(0.052)
 

R2 = 0.30 1970 NFS
N = 4.274 
which differs from the reported mainly in the inclusion of variables for
 
present and future schooling plans and AREA.
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APPENDIX A: Details of the Model
 

Introduction 

The variables of the basic model described in saction 2 are as follows: 

e - the proportion of the mother's time spent working 

outside the home during the child-rearing period. 

Wa will sometimes substitute 

p - 1 - 0 - proportion of time at home during the 

child-rearing period for convenience in the 

mathematical derivations. 

S - the average interval between births. 

N - the number of children. 

Y *= parent's consumption of goods other than child numbers or quality. 

T the mother's age at frst birth. 

T- the mother's age at flst birth.
TL - the mother's age at last birth. 

. -T + (N-i) S-

WL .- the mother's wage in the post-child-rearing period whichwe 

assume to be an increasing function of her experience
 

up to T.
 

(1) W - p(T,- A + ONS), ' > 0, 

where 

A = the mother's age when she entered the labor force in 

the pre-child-rearing period. 

A may include a period of education, as well as work. We take it as given in 

the theoretical analysis, although, to the extent it includes formal education and 

even work experience, it mny refltct in part the wanan's preferences for 

children, (and, therefore, her husband's as well, assuming assortative 

\ \\"V 
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mating with respect to preferences). We assume she can earn this wagi until 

retirement age, which we take as given. 

R - age of retirement. 

We take as given, as well, the following variables: 

C - the non-time or direct costs per child, including 

expenditures on goods and services during the 

child-rearing period, which may also contribute to quality. 

WF - the mother's wage rate in the pre-first birth period. 

To the extent that formal education influences Wr and to the extent that the 

formal education a woman seeks is influenced by her preferences for children, 

this variable may be jointly determined with child numbers, birth spacing, 

and labor force participation.
 

the mother's wage rate or potential wage rate during the
 

child-rearing period.
 

Dne might also make this a function of experience in the period prior to the 

first birth, but the analysis is simplified without losing anything essential 

Lf we take it to be exogenous. 

I - other income, including the father's wage income. 

/ the last age at which a healthy child can be born./-


We .assume there is a minimum interval between children.:
 

a - the minimal average interval between children.
 

Utility is assumed to 'depend on the consumption of "other" goods, the 

number of children, N, and their total "quality." We measure average
 
I
 

quality, say Q, by the simple relation
 

(2) Q - pS,
 

so that average quality per child only depends on how much time the mother
 



spends at home during the child-rearing period. We assume that mother's time
 

benefits the child only until his next sibling is born and that all children
 

are treated equally including the last child. Relaxation of the strict
 

conditions on the production function for quality of children, implicit in (2),
 

to permit economies of scale and purchased inputs is discussed below. We
 

do not, at this point, however, allow purchased inputs, or inputs other
 

than mother's time, to enter the production process. Utility is thus
 

U(Y, N, pS),
 

which is to be maximized subject to the budget constraint
 

(3) 	1 + (TL (N-1)S - A)WF + e sNW + (R-T -S) p (TL-(N-1) S-A + ONS)
 

- Y+CN.
 

Note that the identity TL - TF + (N-1)S has been used to substitute 

for TF. This, in effect, makes TL the choice variable. As we shall see, 

however, there is a slight asymmetry between making TL or TF the choice variable. 

The reasons for this as well as results obtained when T is endogenous are
 
F 

given below. The L m 

- (N-l)s - A 

represents the mother's time between entry into the labor force and age at
 

first 	birth, the tirm 

OSNM 

represents the amount of time the mother spends in the labor force during
 

the child-reering period. Finally,
 

R- TL - S 

is the amount of time spent in the labor force at the end of the child-rearing 

period if we assume that this period extends 	 only to TL + S. While unrealistic, 

this is clearly innocuous, since any fixed interval could be added without
 

affecting the results. But note, the existence of such a period might well be
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cause for economies of scale, which we consider in the last section of this
 

appendix. The function cp for the mother's wage post child-rearing is evalu

ated as the time worked before 
 the 	first birth plus the amount of time worked 

during the child-rearing period.
 

The wage rates %FIW- and
 

WL - cp(TL - (N-l) S - A + eNS)
 

may be thought of as average values of the discounted wages per unit time for
 

the periods in question. We should also allow anticipated economic growth
 

to affect these wages, as well, and thus offset some of the effects of
 

discounting.
 

The first-order conditions for endogenous
 

Form the Lagrangian expression
 

(4) 	c - U(Y, N, pS) + X(I + (TL-(N-1)S-A)WF + .L-p)5V WM+tR-T -L5) (T +S-pNS-A)-Y-

Differentiating with respect to TLY, N, p, S, and X we obtain: 

(5) .(wF + (R-TL-S) p'-W] > 0, 

according as TL - 7 or TL < T.'- Since, differentiating with respect to Y
 

yields
 

(6) 	 Uy -O 

jis 	the marginal utility of other consumption and must be positive. There

fore, the interpretation of (5) depends on whether a boundary condition is 

)Note, we must also have A + (N-.)S < TL since TF > A. 

L\\F
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attained for the age at last birth: 
When the age at last birth is less than
 

the latest age at which a healthy child can be born, the gain to be made
 

by moving the child-rearing period forward by one unit, WF, is just equal to
 

the net loss in the post child-rearing period, which consists of one period's
 

wages WL less the amount gained ove- the whole post-child-rearing period by
 

virtue of the additional experience prior t.o the first birth, (R-TL-S)cp'. 

Clearly, when TL is already at the maximum possibl.e the gain must exceed the
 

net loss (otherwise the family would have the incentive to shift the 

child-rearing period back). 

Differentiating with respect to N: 

(7) UN - XSWF -(l-p)sW + (R-TL S) pSp' + C) 0, 

if N > 0. We do not consider the boundary solution N - 0. Since X is the 

marginal utility of other consumptLion, condition (7) states that the marginal
 

rate of substitution between children and other goods
 

MRSNY = UN /UY 

equals the "price" of an additional child in terms of other goods as 

numeraire. Holding the interval between children constant, this "price"fconsists 

of two arts: first, the direct, non-time costs of an additional child, 

" second, the lost wage in the first pre-child-rearing period, ST1F, plus the 

reduction in wage in the pot-child-rearing period due to reduced experience., 

(R-TL-S) p Scp', net of the additional wage earned during the longer child-rearing 

,eriod, ( M-p)SW that with fixed, aNote S larger N implies a longer
 

:hild-rearing period.
 

must also have N < -' 
We + 1, which will normally hold for plausible
 

values.
 



Differentiating with respect to p:
 

SUq - X(SNW + SN(RTL-S) Cp,] . 0
 

according as p - 1, 0 < p < 1, or p - 0, where UQ is the marginal utility of 

wquality." This condition may be more readily interpreted by dividing through S 

and substituting Uy X. Then 

(8) MRS Qy , VQ/U . (WM +(R - TL - S) cP')N, 

according as p - 1, 6r 0 < p < 1 . That is, with an interior solution, 

an increase in the amount of time, holding the interval between children and 

the number of children fixed, amounts to an increa-e in child quality. This 

increase occurs at the expense of time which might be spent working in the 

child-reariug interval, NW8 , and at the expense of a higher wnga in the post

child-rearing interval, N(R - TL - S)cp' du*e to lost experience. When the mother 

is full time at home, p 1, quality cannot be increased, so that the marginal 

rate of substitution between quality of children and other goods must be greater
 

than the cost of achieving such an increase through variation in p. On the other 

hand, when the mother works full time outside the home, the marginal rate of 

substitution between quality of children and other goods must be less than the 

opportunity cost.1 The boundary condition p - 0 is implausible if the couple has 

any children and qualit/ .s essential in the utility function.
 

Finally, differ;.ntiating with respect to S we obtain 

PUQ - X((N-)WF - (1-P)NW + WL - (R-TL-S)(lpN)P') 0, 

iccording as S - a or S > a 

(9) MRSQy - U / 1 ((N.-l)w -(lp)NW + WL - (R-TS)(l-PN)rp'j 

according as S - a or S > a 

The condition (9) may be interpreted as follows: Raising S when S is 

cbove the minimal interval a will increase quality per child by p, since p is
 

the fraction of that extra unit of time that will go into quality production. 

The extra quality, in turn, increases utility by pMRS in terms of other goods.
QY


TL - A\' 
We must also have.S < -A 
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The benefits of an increase in S must be compared with the costs. 

With N fixed, an incr,*nent of I unit in S increases the length of 

the child-rearing period T + S - TF by N units; when T is fixed 

this means TF must fall by N-I units, reducing the pre-first-birth 

interval by N-1 units and wages earned during that period by 

(N-i) WF. On thi other hand, 1 - S = 0 fraction o the time during 

the child-rearing period is spent In market work, so this offsets 

the wage lose by (i-p)N WM. If TL is fixed and the woman leaves 

the child-rearing period at TL + S, an increase in S reduces wages 

in the post-child-rearing period by WL. Prior to this time, 

she loses l-pN units of experience so her wage in the post-child

rearing period is reduced by (1 - pN) (R - TL - S)qp'. Clearly, 

when S = a is minimal, the costs of increasing S must exceed 

the gains. 
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Differentiating with respect to X yields the constraint (3).
 

The first-order conditions for T endogenous
 

The Lagrangian expression is
 

(4") U(Y, N, pS) + X(I + (TF - A)WF + 

+ (1-p)SNWM + (R - TF - NS)cp(TF + NS(l-p)-A) -Y - CN . 

Differentiating with respect to TF yields
 

(5*) WF + (R - TF - NS)' - -L 0 

according as TL - T, A < TF < T, or TF 
- A, since, as before, differentiating
 

with respect to Y yields Uy - X, which must be positive. If we substitute
 

T for Tr from the identity connecting them and H and S, exactly (5) is
 

obtained from (5*).
 

Differentiating with respect to p and substituting U 
- X, we obtain 

MRSQY > (W + (R -TF - NS)cp')N, 

according as p - 1 or 0 < p < 1. Equation (8*) is identical to (8) if we 

substitute TL for TF from T. - TL - (N-l)S. 

Differentiating with respect to S, and substituting X - Uy, we
 

obtain
 

(9*) RSQy = < (W(WIN - (1-pN)WH - (R-TF-NS)9'N(l-p)]
 

according as S -a or S > a. Even if we substitute for TF, equation (9*) is
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not identical to (9). The two results are 
identical, however, if we have
 

a strictly interior solution with respect to TF 
and TL, i.e., A < TF < TL < T, 

because then 

WF + (R - TF - S)p' - W - 0L 

and
 

WF + (R - TL - s)l WL - 0L 

When we have a strictly interior soluticn with respect to TF and TL, this
 

determinea a relation between W 
and 14 which then enables one to demonstrate

F L 

the equivalence of (9) and (9*) for a strictly interior solution. 
When the
 

solution Lu not a strictly intetior one, however, the diffiirence bet4een the 

two first-order conditions arinen because, once the couple decide to have one 

child, the decision as to whether or not to have another is governed by the 

magnitude of WLS rather than WFS. 

Differentiating with to substituting w Urespect N and X we obtain 

U
 
(7*) MRSNY - Oy Sf-(I-O)WM (R - TF -NS) 0'(l-p) + WE + C,
 

for N > 0 . (7*) differs from (7) by the appearance of WF in (7) in place of 

WL - (R - TF - NS)P' - WL - (R - TL - S)cp'. But, an can be secn from the 

first-order condition for TL the two 
are equal for a strictly interior solution
 

A < TF < TL < T. Again, we see th3 importance of the fact that an soon as 

the couple has their first child, TF and hence, the positioning of the 

child-rearing period is fully determined. 



Conditions for an inverse relationship between S and p.
 

On* of the important conclusions we seek to establish In the body of
 

our paper is an inverse relationship between S and p. That one of the two
 

must be at a boundary provides us with a unique measure of child quality.
 

We can thr.n invoke the Becker-Lewi-Tomes analysis 
to deduce the remaining
 

properties of the model. Unfortunately, tho inverse relation of S and p
 

can only be u'-.a' trated to be planible and does not unambiguously follow 

from tho assumptions of our model.
 

Supposte that O > a and p < I; then it is polaiblo to decrease S and 

increase p o a: to keep Q - P; contItit. Decreni:n s by one period and 

increasing p by a co:npenating cr:aunt wilthlit changing the ofnumber children 

must (1 her raie the age ar firsit birth or loer the age at Lit birth, or both, 

if we have a strictly interior solution: With )I fixed, a decrealla of one unit 

in S decr.,,:i. e. the length of the chLtl-raring period, TL - S - TF, by 1 

inits and income earned during thAt period by U M . o if TF,. A i. fixed, TL 

lecrei.-ica by N unit~s Icnreiviing the pon1t chi d-rcaring period by j ul!.ts 

ind wages earned during that period by 1 UL. 71. let effect of reducing the 

.ength of the child-rearing period by 11 units :,nd doecrea-tiig the niaount of tima 

pent working i to reduce experience rrior to the post child-rearing period 
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and to offset the added income by (R 
- TF - NS)cp'N. Clearly, there is no income 

in the pre child-rearing period and no change in this as long as TF - A. On
 

the other hand, when TL 
- T is fixed, TF increases by 1-I units, so that
 

income in the pre child-rearing period is increased by (N-I)WF. 
Clearly,
 

the income lost during the child-rearing period is the same, NWM, as when 

TF - A. Now, however, the net effect of the increase in the post child-rearing
 

period by one unit and the experience lost during Lhe child-rearing period and 

gained during the pre child-rearing perid is to increase income in the post
 

child-rearing period by 1 L-(R-TL-S)c,. 
 To suitmarize: Decreasing S by one
 

unit with a compensated increase in p (holding Q ps constant) leads to the
 

following change 
 in lifetime income:
 

-N0 + NW (R-T -NS)p'N, when TF = A, 

(NI)W F - N-0 + 14 - (R-T -S)c', when T T 

I Nl)~ F L ( TL L
 

When A < TF < < T,
TL 
 these two changes can be shown to be identical.
 

Clearly, if the family starts from a position in which it is 
possible to
 

decrease S and increase p, holding Q constant, and atif, the same time,
 

ncome is 
 thereby increased, the situatien cannot be optimal, so it will clearly
 

pay the 
family to continue changing p and S until either p - I with S > a or 

S r a with p < 1. Now, if the expected growth in wagen is very high, the
 

child-rearing 
 priod will be pushed to the earlie;t po;stble point so that
 

TF - A; then income increabes if
 

(1i) WL - WM >. (R'TF'NS)qI > 0. 

Provided prior experience doas not effect WL too greatly, this will surely
 

L. 

N
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be true in a situation In'which wages are expected to grow a great deal over
 

time. 
Moreover, since it is likely to be necessary to work part time or
 

to accept certain kinds of employment consistent with child-rearing, there
 

are other reasons to expect W1 to be substantially less than WL. Conversely,
 

suppose that no, or little, growth in wages is expected over time; in this
 

case discounting of future wages leads the family to push the child-rearing
 

period to the latest possible point, TL = T. 
In this case, income increases
 

with a decrease in S and compensating increase in p(Q = pS = constant) if
 

(12) N(W - W) > W - W 
+ (R -T -S)cp.
 

When discounting predominates, WF will be considerably larger than WL; moreover,
 

the term (R-TI-S)cp' is positive; hence, whether or not income will increase
 

with a decrease in S and compensating increase in p becomes a question of
 

how much WF exceeds WM . For example, if, considering discounted values, W
 

is twice WM and the family has three children, then, neglecting the term 

(R-TL-S) p', WF can be as much as six times W A wage difference of this 

magnitude caused by discounting alone (i.e., assuming equal undiscounted wages) 

imples a discount of approximately 137. if the child-rearing period is 15 years. 

Since the likely rnte of discount is less, we conclude that, irrespective 

of whether TF. A or T 'r,if S > a and p < 1, decreasing 5 and increasing p 

so as to hold Q constrat pill increane income. This is especially true if 

instit:ut:ional factcrs make t1 low relative to both WF and W. When 

A < TF < TL < T, tie rondition becoiner simply 

(13) .,- W > 0. 

;4e conclude that it is plausible, in terms of our model, that S and p are
 

inverrsely related.
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Economies of Scale
 

To consider economies of scale in child-rearing, we introduce in
 

place of the s:Imple quality-generating function (2), the function
 

(14) Q; - F(pSN, RN)v 

of degree a > 1. C now repres3nts directs costs per child which are
 

neither time costs nor purchased inputs into child quality production; they 

may be thought of as part of the parents' consumption which goes to 

each child simply by virtue of its being born. That F is homogeneous 

of degree a implies 

(15) Q N I f(pS1K). 

Let
 

P, - the price of purchased inputs to child-quality 

production relative to parents'. consumption goods.
 

Then the family's problem is to maximize U(YN,Q) subject to the
 

budget constraint
 

(16) Y + CN .e iN I- I + (TL-(N-I)S-A)WF + (l-p)SNWM + (R-TL-S) (TT+S-pNS-A), 
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the production function (15) and the inequality constraints 

S > a, 

0 < P < 1, 

and A < TF 5_ TL < F. 

At this point we could substitute for Q from (15) and from the standard 

Lagrangian and proceed to derive standard first-order conditions. Were we 

to do so these would show that the 

introduction of increasing returns to scale in child quality production (cv > 1) 

and the possibility of substituting other inputs for mother's time modifies 

the left-haud sides of the first-order conditions for child numbers and child 

quality. (When c = 1 and f(pS,K) = pS, these additional terms vanish leaving 

the same conditions as before, provided we also set pK = 0.) 

In general, if the degree of increasing returns is large and/or the
 

marginal rate of substitution of child quality for other consumption is high 

relative to the costs of inputs into child quality other than mother's time, tfe cohdi

ttins show that more children will be desired. The effects on child quality, 

holding numbers constant is, however, ambiguous since it is not clear that 

N f > 1. Certainly, if the degree of increasing returns to child numbers 

is great enough, these factors will be large and will increase the likelihood 

.hat the mother does not work and that the birth-space interval is larger 

than the minimal level a. 

It is easy to see, however, that the plausibility of an inre'eise relation 

between S and p is unaffected by increasing returns to scale, pmrvided we hold K 

fixed. Holding child-quality constant implies 
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(17) dQ - N fIpdS + No ' - f1Sdp - 0, 

so that 

(18) dp --
S 

dS. 

Since the production of Q does not enter the income constraint and since dp
 

has the same value in relation to dS as before, exactly the conditions (11)
 

and (12) derived above determine whether or not it will be optimal to drive
 

either p or S to its boundary. The problem, of course, is th 
t K cannot
 

be held fixed; the opening of an alternate route for the production of quality
 

will most surely affect our results; however, it is clear that it is this
 

rather than economies of scale which cause the essential change.
 

V t
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APPENDIX B:EMPIRICAL MEASURES OF PREFERENCES FOR CHILDREN
 

In most advanced countries, a negative relationship between number of
 

children and women's labor supply has been observed (See references in Weller (1968).)
 

Although this can be interpreted in economic terms as being the result of sub-.
 

stitution effects outweighing income effects on average, to some extent this
 

negative relationship may simply be due to variation in tastes, as Hall (1973)
 

has pointed out. That is, if all families faced identical prices, wages and
 

resources, we would still observe an inverse relationship between fertility and
 

female labor supply if some families value highly large numbers of children and
 

domestic chores whereas others place a higher value on market activities.
 

That tastes vary across families is admitted by almost everyone. However,
 

after acknowledging this, most studies do not hold preferences constant in the
 

empirical analysis, arguing that they really cannot be observed. Some attempts have
 

been made to deal with this problem. Easterlin (1973) develops a theory of taste
 

formation over the life cycle. He theorizes that couples in the childbearing
 

ages will tend to have more children if they are enjoying a better itandard
 

of living than they did in their childhood; i.e., the number of children is a
 

function of what he terms "relative economic status." This, in turn, depends
 

crucially on the comparative labor market situations experienced by the young
 

adults and their parents. This model, however, has failed to explain cross-section
 

variation in fertility (MacDonald and Rindfuss (1976)). Leibenstein (1974)
 

presents an alternative theory of tastes, arguing that populations are divided
 

into social status groups characterized by different preferences for children.
 

However, it is hard to see how this could be tested empirically, given the
 

high correlation between social 3tatus groups and income groups. Finally,
 

Edlefsen and Lieberman (1974) have approached the problem in an empirical
 

study of fertility in Iran by assuming that ttastes for children van system

atically across geographical regions which diffei in their cultural,envirornmental
 

and economic influences. Although their res3ults are encouraging, their approach
 

is not of general applicability to regions lacking cultura'l diversity or
 

ready measures of such variables.
 

A new way of actacking the problem of variation of tantes is offered in
 

this Appendix. In an earlier article, Nerlov: (1974) argued that the difference
 

in educational attainment of husband and wife partly reflects the couple's
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preferences for children. It is well-known that in the marriage market there
 
is positive assortative mating by education, so that men with very high
 

education tend to marry women who also have high levels of schooling. We
 
would not expect differences in tastes. to be reflected'in the educational
 

attainment of males; however, it is very plausible that women with low pref
erences for market activities and high preferences for children will tend to
 

seek and receive small amounts of formal education, whereas those women with
 

opposite preferences will tend to invest more in acquiring human capital. 
Given
 
positive assortative mating by preferences for children, we would expect men
 
with a given educational attainment with high preferences for children to
 
marry women with less schooling than the average associated with the level
 

these men have achieved. If the husband's schooling level is associated primarily
 

with the income effect, while his wife's education is associated mostly with the
 

substitution effect, it can be seen that the negative impact of her opportunity
 

cost of time on fertility will be exaggerated, holding male educational attainment 
con

stant, if tastes are not explicitly included in the stat:stical analysis.
 

The recognition that the relationship between husband's and wife's education
 

reflects assortative mating in two dimensions leads to an empirical measure
 

for the elusive taste variable. This consists of the residuals.of the regres

sion of the wife's education on the husband's. A large value of the residual
 

indicates a low preference for children and conversely. Of course, the substitution
 

effect of the opportunity cost reflected in the wife's education is confounded
 

with this variable when husbond's education is also included in the analysis. A
 

more appropriate specificutfo' would be to derive a continuous latent variable,
 

"preference for children,"fro i the answers to several attitudinal questions of
 

the sort found in the Qudbec suiv.y.
 

In the two surveys conducted in 1971 by the University of Montreal described
 

in the text, respondents were asked to express agreement, disagreement,
 

neutrality, or uncertainty about the following statements
 

http:residuals.of
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a. Plus un couple
 
a d'enfants, plus
 
il est heureux.
 

b. I1 est essentiel
 
pour le bonheur
 
d'un couple d'avoir
 
des enfants.
 

c. Dans la plupart des
 
cas un couple qui
 
prdfere no pas avoir
 
d'enfants est un coupL1
 
dgoiste qui n'a pas le
 
sens de ses responsabilites.
 

d. En general les couples
 
qui ont peu d'enfants
 
sont ler plus
 
heureux.
 

e, Lea couples qui dcident
 
de ne pas avoir d'enfant 
sont g'ndralement tres 
heureux. 

f. Lea gens ont trop d'enfants 
et Les couples qui no sou
haitent pas en avoir rendent 
service 'a toute la socidte. 

These questions have one characteristic in common: 
 they are other-directed, i.e.,
 

they direct the respondent's attention away from herself. 
Thus we expect the
 

answers to these questions to be less contaminated by the subject's actual
 

family size than would be the 
answer to a queation such as "What is your
 

ideal family size?" (See Festinger (1957) and Zajonc (1968) on cognitive
 

dissonance.) The availability of these questions is very valuable for
 

the purpose of testing the proposed empirical measure for preferences for
 

children.
 



We propose to test the validity of the hypothesis advanced above by
 
ascertaining whether the probability that these questions are answered in a
 
way reflecting-high preferences for children increases as the residuals decrease,
 
and vice versa. In addition, of course, if this hypothesis is valid, the
 
residuals should have a negative coefficient in the fertility equation and a
 
positive one in the female labor supply equation. I (See footnote 5 to the 
text.) The preliminary results reported below are encouraging and suggestive
 

of the usefulness of this approach.
 

For exploratory purposes, we first selected three of the above questions, 
(a), (b), and (c). If the hypothesis is correct, we would expect that as the 
2siduals increase, the probability of agreeing with these statements should 

decrease. 

To test this hypothesis we estimated three one-way log-linear models.
 
The responses to each of the above attitudinal questions give rise to a tri
chotomous variable, according to whether the subjects agree, disagree or
 
express neutrality. These trichotomous variables are the dependent variables
 
in our models, and the residual is the exogenous variable which is assumed to
 

enter the main effects.
 

Let Y1 , Y2 ' and Y3 denote the trichotomous random variables associated
 
with questions 1, 2 and 3 above. Let categories 1, 2 and 3 represent disagree
nent, agreement and neutrality respectively. Finally, let x denote the
 
residual. Then the probability of Yi taking on a specified categorical value
 

;iven the vector of observations x is:
 

Pe- [Yi - klx] ek . 1, 2, 3* k 1, 2, 3.
 

3 aJ + bj x
E e
 

j-1
 
Thus, for example, 

b la l + xePCYi - lix] " e b 

z eaJ + bj x 

j-1
 
1 

+ 
I + ea 2 -al + (b 2 -bl)x + ea3al (b 3-bl) x 
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It can easily be seen that the probability that YI takes on the value I
 
given x increases unambiguously as x rises if (b2-bI) < 0 and (b3-bI) < 0. On
 

the other hand, this probability decreases unambiguously as x goes up if 
(b2-b1 ) > 0 and (b3 -b1 ) > O. Similarly, it can be observed that P[Y1=2Jx) 
increases with x if (b1-b2) < 0 and (b3-b2 < 0, and it decreases with x if 

both of these terms are positive.
 

The results of the estimation, carried out by a maximum-lik,;ihood
 

procedure are as follows:
 

TABLE B
 
Estimated Coefficients in Three Univariale Trichotomous Log-Linear Models
 

324
 

(Standard errors in parentheses) 
Question 1 Question 2 Question 3 

a1 0.3117 (0.0533) -0.7581 (O.107L) -0.3237 (0.06717) 
a2 -0.1248 (0.05952) 1.609 (0.07291) 0.7732 (0.05354) 

a3 -0.1869 (0.05950) -0.8509 (0.127)) -0.4495 (0.06933) 
b1 O.L289 (0.02386) 0.1007 (0.03919) 0.06399 (0.02690 

b2 -0.1304 (0.02670) -0.08924 (0.02369) -0.08594 (0.02306) 
b, 

j 

0.0015 (0.02562) -0.01146 (0.04151) 0.02195 (002797) 

b2-b -0.2593 (0.04311) -0.1899 (0.05.91) -0.1499 (0.04080) 
b3-b -0.1274 (0.04800) -0.1122 (0.08108) -0.04204 (0.05405) 

b -b2 0.2593 (0.04311) 0.1899 (0.05391) 0.1499 (0.04080 
b -b- 0.1319 (0.05276) 0.07780 (0.06537) 0.1079 (0.04801) 

Below we show an example of how the probabilities vary as x varies.
 

\ \'t 
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TABLE B2
 
Probabilities of Response to Question 3 as a Functioa of the Residual, x, of
 

the Regression of Ilife's Education on Husband's Education
 

x P(Y3 = Disagree] P[Y 3 " Neutral] , P3 Agree] 

.072 .093 .835 
-8.500 .077 .097 .826 
-8.000 .082 .101 .816 
-7.500 .087 .106 .807 
-7.000 .093 .110 .797 
-6.500 .099 .115 .786 
-6.000 105 .119 .775 
-5.500 112 .124 .764
 
-5.000 119 .129 .752
 
-4,500 .126 .134 .740
 
-4.000 133 .139 .728
 
-3.500 141 .144 .715
 
-3.000 149 .149 .701
 
-2.750 154 .152 .694
 
-2.500 158 .155 .688
 
-2.250 162 .157 .681
 
-2.000 167 .160 .674
 
-1.750 171 .162 .666
 
-1.500 176 .165 .659
 
-1.250 180 .168 .652
 
-1.000 185 .170 .644
 
- .750 190 .173 .637
 
- .500 195 .176 .629
 
- .250 200 .178 .622
 

0 205 .181 .614
 
.230 210 .183 .606
 
.500 215 .186 .599
 
.750 221 .189 .591
 

1.000 226 .191 .583
 
1.250 231 .194 .575
 
1.500 237 .196 .567
 
1.750 243 .199 .559
 
2.000 248 .201 .551
 
2.250 254 .204 .543
 
2.500 260 .206 .534
 
2.750 265 .208 .526
 
3.000 271 .211 .518
 
3.500 283 .215 .502
 
4.000 295 .220 .485
 
4.500 307 .224 .469
 
5.000 320 .228 .452
 
5.500 332 .232 .436
 
6.000 344 .236 .420
 
6.500 357 .240 .403
 
7.000 370 .243 .388
 
7.500 382 .246 .372
 
8.000 .395 .249 .356
 
8.500 .407 .251 .341
 
9.000 .420 .254 .326
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The above results indicate that indeed the required inequalities are
 
satisfied and the probability of re:oponses to aatitudinal questions indicating
 
high preferences for children increases as the residuals decrease and conversely,
 

as predicted by the hypothesis.
 

We have also estimated a two-way log-linear model, taking the answers 
to
 
questions (a) ane (b) above as jointly dependent endogenous variables. 

The conditions which must be satisfied so as 
to be assured of an unambiguous
 
impact of a change in the residuals on the probability that the answers 
to the
 
attitudinal questions (a) and (b) stated above both express agreement or both
 
indicate disagreement are derived here. We then present the estimated coefficients 
of the two-way, trichotomous log-linear model where tothe responses these questions 
are the endogenous variables and the residual constitutes the exogenous variable.
 
Finally, we test whether the required conditions hold.
 

Let Y and Y2 denote the trichotomous random variables associated with the
 
responses to questions 1 and 2. Let categories 1, 2 and 3 represent disagreement,
agreement and neutrality, respectively. 
Let x denote the residual. Then we can
 

rite the following:
 

e1 + 1 ( *) y 4 C2 (1 )x

PY 1 " I, - ] DEN
 

where ak(il), i1-1,2,3, 	k-l,2 is that part of the main effect of Yk associated with
 
the exogenous variable x
 

pi,i-l,9 is 
a constant which includes the constants of the appropriate main
effects and bivariate interaction terms. (The latter are 
assmed not to be functions of the exogenous variable.) 

D41 + fI(L)x + t2 ( ' )x P.2 + ol(1)x + at2 (2) xDEN -e 	 + e 

++ e3 + Of1(1)x + a2 (3)x + . Cy1(2)x + c 2 (1)4 	 x 

( 2 )	 +115 + (I x + c 2 (2)x 46 er1(2)x + ey2 (3)x+ e 	 + e
 

P17 + CyL(3)x + cy2 (l)x +P 8 + C1 (3)x + ri2 (2)x
 
+e +e


1.9 + 7 1 +l(3)x e 2 (3)x" 



After dividing numerator and demoninator by the numerator and cancelling aoO
 

terms, we obtain the following:
 

e+ 	 Y + (a2(2) - t2(1))x 
PEY W4,Y ]= 


12 + (Y2(3) 
- a2(1))x 
+ 	 e 

Y 3 + (1 (2) -"oI(l))x
+ 	a
 

y4 + (01(2) + 
(Y2(2)  al(l) - °'2(l))J%
+e
 

+ (at(2) + 012(3) - al(l) - .2(l))xy5 

Y6 	+ (0t( 3 ) " l))x

+ea
 

al(l) Cr
+eY7 + (a(3) + c2 (2) - - 2 ())x 
++ 8 + (CY1(3) a2( 3) - al (1) - a2(1))x" -I 

where the v's are appropriate constants.
 

Thus, the probability chat Y and Y2 equal 1 increases unambiguously as x 

increases if all the following 8 inequalities are satisfied: 

cY2(2) - n12(l) < 0
 

(y2(3) - ot 02 (l) < 

1(2) " a.(l) < 0 

of,(2) + a 2) - 1(1) - 02 (1) < 0
 

of (2) + c,2(3) -01(1) a 2(1) < 0
 
011 ±2 1 	 <-2 

01(3) - I (1) < 0 

Cf 	 (J) + 02(2) - c(1) - (I) < 0 

/1 (3) + o2(3) - 0l(1) - a2 (1) < 0 

Similarly, the probability that Y and Y2 equal 2 will increase unambiguously
 

as x falls if:
 

t1(I) + 02(1) - a1 (2) - oi2(2) > 0
 

a1(I) - 0.l(2) > 0
 

a1(1) + a2(3) - a1(2) - 02(2) > 0
 

> 0C12(1) - 02(2) 

,2(3)- 02(2) > 0
 

a1(3) + 2(1) - al(2) - C12(2) > 0
 

01f(3) - 0(2) ' > 0
 
0.1(3) + a,2(3) - a,1(2) - a 2(2) > 0
 



We present below the estimated coefficients of the two-wny triclitom.ous log-linear 

model where YI and Y2 are the jointly dependent variables and x is the exogenous 

variable, asumed to enter the main effects. Standard errors ark reported in 

parentheses. 

Y "I Y .2 Y2"-r Y9"2 82(1, I ) a,2(1,2) [01(7,1 ) a12(2,2 ) 

1 1 2 2t 1 2 (tL B( 1 12\, 12 ' 
-0.7590 -0.9198

ConS Lant 0.9407 -1.031 -1,269 1.992 0.8951 10 

(0.1753) (0.3172) (0.3693) (0.1710) (0.3752) (0.1785) (0.1154) (0.3214) 
Ccefficient
 

ot x 0.1180 -0.1218 0.0C49') -0.04799
 
(0.02410) (0.02716) (0.04074) (0.03014)
 

* 	 j (il, 2 ) is the bivariate interziction bttween variables i and j at 
levels i I *id 12' respectively. 

Therefore, 	following the notation of Sect.on A above, we have:
 

() - 0.11F0
 

a 1 (2) - -0.1218
 

a (3) - 0.0038
 

2 (1) - 0.06495
 
2(2) . .. 0.04 9 

c 2(3) - -0.0169,, 

3.ince (l) 4 CY (2) + 1(3) - 0, and
 

a 2 (1) 4 c 2(2) + a 2(3) - 0 .
 

Thus, it can be verified that: 

t,.'2(2 ) - Cf2 (1) - -0.1129 < 0
 

S2(311 - C2 (1) a -0.0819 < 0
 

a1(2) - :, () n -0.2393 < 0
 

y 1(2*) + o2 (2) - ry (1) - o2(1) - -0.3527 < 0
 

et(2) + ri 2 (3) - I (t) - o 2 (1) - -0. 3218 < 0 

o (3) --c 1(l) 	 - -0.1142 < 0 

0 1(3) 4. c2 (2) - ,i(1) - Y2 (1) - -0.2271 < 0
 

0,1 (3) 2- 1(1) r 2 ( ) - -0.1961 <
,2(3) 	 0
 

and 

4i(L) c,(2(1) - ,I(2) - (y2( 2 ) - 0.3527 > 0
 

- (fI - 0.2398 ) 0
ri(2) 


, (L) i r2(3) - rl(2) - ty 2 ( 2 ) 0.2708 > 0
 

CV() - CY(2) ' 0.1129 > 0
 

(() - c2(') - 0. 0103 > 0
 

, ) 2(1) - ,i (2) - n 2 (2) - 1),W IV > 0
 

0 (;1)(2 ,. 1256 > 0
 
I	 0

*, ,(3) i c,(3) - ,,('., -,, (2) - O.1;G4 > 0 
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Thus, all the required inequalities are satisfied, providing additional
 
.support for the hypothesis.
 

We have also examined the joint variation of responJes to all six questions
 
and the residual from the regression of wife's education on her husband'.- by

estimating six conditional trichotornous logit models, 
 one for each question, 
in whicha the residual and specially codced variable,-; reflcting anwer.r; to the 
remaining five questions. It is interesting to note in this connection that 
S. Kawasaki has shown that, if there were only categorical variableaC involved,
 
these estimates and their 5tandajrd 
 errors would be .. !intical to maximum-likelihood 
estimate; of all parameters iointly. The coding for the r 2sponse to aj qutestion 
which appears as a 'onditioning variable requtreJ LWo variables, say wI 1 and w2P 
and is as follows: 

wI w2 

Answer expresses:
 

1) Low preference 1 0 
2) High Preference 0 1 

3) Neutrality -1 -l
 

Tble A3 s,'.nar 4.zes the parameter estimates and their standard errors. 
Y1,..., Y6
 
are categorical variables reflecting, respectively, the 
answers to questions
 
(a) - (f) above.
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PREFACE
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SUMMARY
 

This report characterizes the distribution of income in Peninsular Malaysia and 
explores the sensitivity of estimates of income levels, interethnic or urban/rural 
differences, and income inequality to five factors: 

" How broadly income is defined. 
" Whether means or medians are used to describe the central tendency of 

the distribution. 
* 	 Whether incomes are adjusted for household size or composition. 
* 	 Whether we standardize on hours of work to remove variation in leisure 

consumption. 
* 	 Whether we control for the influence ofdemographic ch-aracteristics ofthe 

recipient units. 

We have examined the distribution of four measures of household income, 
using recent (1976-77) data from the Malaysian Family Life Survey on a sample of 
over 1.000 households in Peninsular Malaysia. These income measures are defined 
as: 

* 	 Market income-the sum of the household's money income receipts from 
formal market transactions. 

* 	 Total observable income-the total of the household's monetary and non
monetary receipts, including in-kind and cottage-industry income. 

* 	 Total actual income I-totalobservable income plus the value of the time 
adult household members spend in certain housework activities (such as 
cleaning house, washing clothes, and shopping). 

* 	 Total actual income II---total actual income I plus the value of the time 
adult household members spend cooking meals and caring for children in 
the household. 

Values of time spent in cottage industry or housc wvork activities are calculated 
by multiplying the mnount of time spent in these activities by the wage rate the 
individual is paid in his or her outside employment, or by an estimate of what the 
individual would have received from outside employment. 

The mean 1976-77 household market income in our sample is M$8,219 (M$ 
denotes Malaysian dollars), which is equivalent to $3,288 in 1976-77 U.S. dollars. 
Broadening the definition of income to include transfer income, the value of living 
in a home ore owns, in-kind income, and cottage-industry income (i.e., considering 
total observable income) increases mean household income in our sample by 17 
percent. Including the value of hounework activities other than cooking and child
care (total actual income I) increases the mean by another 17 percent; and finally, 
including the value of time devoted to cooking and childcare vs well (total actual 
income II) increases the mean another 16 percent, to M$12,7f I. Thus the broadest 
measure of household income has a mean 56 percent higher than the narrowest 
measure; median household total actual income 11 is over twice the zize of median 
household market income; and the household total actual income II of the poorest 
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decile of the population is over 3.6 times the corresponding figure for market 

income. Indeed, broadening the definition has the greatest impact on the poorest 

segments of the population. 
. When th, definition of income is broadened, inequality falls. This is true for all 

the inequality indicators examined in this study (Gini ratio, Theil index, coefficient 

of variation, income shares of the poorest and wealthiest quintiles of the popula

tion, variance oflogarithms ofincome, rato at deciles, and the Lorenz curve). Each 

successive broadening ofthe definition of income generates a distribution of income 

that stochastically dominates the preceding one. 
Failure to consider nonmarket sources of income leads to a serious understate

ment of the relative income position of the poorest quintile of the population; when 

the definition of income is broadened from market income to total actual income 

II, the income share of the poorest 20 percent of the population more than doubles. 

This same broadening decreases the Gini ratio, Theil index, coefficient of variation, 

and variance of logarithms by from 20 to 65 percent. 
Broadening the definition of income not only tightens the distribution of in

come, it also changes households' rankings in the distribution considerably. 

Removing variation in the value of leisure consumption by estimating what 

each adult's income would be ifhe or she worked the sample mean number ofhours 

for that definition of income has remarkably little effect on most measures of 

overall income inequality. However, when we remove this variation (i.e., when we 

standardize the income measures), the income share of the poor is smaller fbr each 

standardized income measure than for the corresponding unstandardized measure. 

particularly under the broadest definition of income. This suggests that failure to 

adjust for leisure consumption results in an overstatement of the relative income 

position of the poor. The poor in Malaysia appear to attempt to compei-v~te for 

their relatively low market income by producing many goods and services for their 

own consumption (which explains the rise in their income share when the definition 

of income is broadened to include nonmarket activities). But the poor tend to work 

relatively long hours at these household production activities and hence forgo 

relatively large amounts of potential le-sure consumption. Ignoring this implicit 

cost of househcld production tends to bias estimates of the relative welfare position 

of the poor upward. Standardizing for leisure consumption causes considerable 

changes in households' rankings in the income distribution. 
The fall in inequality that results from broadening the definition of income 

appears to result almost entirely from an increase in the average number of hours 

of "work" (and the fact that income measures based on larger average number of 

hours of work are more equally distributed) rather than from any effect the broad
the population. That is,ened definition has on variation in those hours across 


inequality in our standardized measures is inversely related to the number of hours
 
for
of work on which we standardize. This finding has important implications 

international (or intertemporal) comparisons of measures of income inequality, for 

it suggests that if Lwo countries have identical distributions of well-being, but the 

average number of hours considered to produce income (and hence the amount of 

well-being measured as income) is greater in the first than in the second, measured 

inequality will tend to be less in the first. The generally lower levels of income 

inequality in more developed countries than in less' developed countries may be 
tolargely a reflection of the fact that the average number of hours considered 


produce income is larger in the former group than in the latter.
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Adjustments for household size and composition do not affect income inequality 
in an unambiguous way but do change households' rankings in the income distribu
tion considerably. 

Income distributions show dramatic differencea among the three main ethnic 
groups in Peninsular Malaysia (Malays, Chinese, and Indians) and between the 
rural and urban subgroups. Chinese incomes are larger, on the average or median, 
and are more unequally distributed than those of Malays or Indians. However, 
because*relatively more of Chinese income is received from market activities, 
broadening the defnition of income reduces the relative difference between Chi
nese househoids and the other two ethnic groups. Since the distribution of Chinese 
income is more highly skewed than that of Malays or Indians, medians lead to 
considerably smaller Chinese/Malay or Chinese/Indian income ratios than do 
means. Adjusting for household size further improves the position of Malay 
households, which are the smallest of the three ethnic groups. Chinese households 
are primarily urban, while Malay households are primarily rural; thus similar 
conclusions are found for urban/rural income differences. In fact, the relative 
income difference between Chinese households and the other two ethnic groups is 
partly due to the fact that incomes in urban areas are higher than those in rural 
areas, regardless of ethnicity. The relative difference between Chinese and Malay 
or Indian incomes is smaller within urban or rural strata than when overall group 
means or medians are compared, although even within these strata, Chinese 
households' incomes considerably exceed those ofMalays or Indians. Indian income 
superiority over Malay appears to be entirely due to the fact that relatively more 
Indians live in urban areas, since this superiority generally disappears when com
parisons are made within urban or rural strata. Taking account of the value of 
forgone leisure time worsens the position of rural Malay households (who work an 
above-average number of hours) and improves that of urban Indian households 
(who work a below-average number of hours). 

Within each ethnic and locational subgroup, broadening the definition of in
come reduces wi.nin-group inequality. The reductions are larger for the subgroups 
whose incomes were most equally distributed to begin with-Malaya, Indians, and 
rural households; thus, relative differences among subgroups in the extent of with
in-group inequality become larger as the definition of income is broadened. 

Despite the fact that. mean income differences among ethnic or urban/rural 
subgroups are large (Chinese mean income is generally twice as large as Malay, and 
urban mean income is generally twice the rural level), the vast majority (around 
80 to 90 percen) of overall income inequality in Peninsular Malaysia is due to 
differences within subgroups rather than among them. 

A multivariate analysis oft he relationship between our composite income mea
sures and various demographic characteristics of the household recipient unit 
shows, among other things, that (1)educational levels of the male and female heads 
of household become less important as determinants of income variations among 
households as the income concept is broadened; (2)other adulL (i.e., nonheads) 
contribute relatively more to households' market income than to their nonmarket 
income; (3)female-headed households have significantly lower levels of household 
market income, but on a per adult basis, their values of the housework-inclusive 
total actual income I and II are no lower than those of otherwise similar male
headed households; and (4) income differences between Chinese and Malays are 
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reduced considerably when the effects of other socioeconomic characteristics are 

held constant. 
Our results show that conclusions about the extent of income inequality within 

Peninsular Malaysia or among its ethnic subgroups are very sensitive to how 

broadly income is defined as well as to the other factors examined. As an illustra

tion, one measure-mean household market income-yields a conclusion that Chi

nese income is 177 percent higher than Malay income, while another very plausible 

measure-median urban per adult total actual income II-reduces this number to 

only 17 percent. Researchers and policymakers concerned with income distribution 

should be aware of this sensitivity and should exercise utmost care in processing 

and interpreting income data, especially when comparing statistics from different 

studies, different countries, or di'ferent time periods. 
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I. INTRODUCTION
 

The distribution of a country's income has long been a topic of intense political 
and economic concern. Development policymakers are interested not only in eco
nomic growth per se but also in the distribution of the proceeds of that growth, 
especially to the poor. "Growth with equity" was in fact one of the catch phrases 
of development policy in the 1970s. 

Available evidence (e.g., Kuznets, 1955; Adelman and Morris, 1973; Ahluwalia, 
1974) suggests that incomes are less equally distributed in developing countries 
than in developed countries. This greater inequality appears to persist, and in many 
cases increase, over time, at least in the early stages of development. At later 
stages, it appears to decrease. A number ofdifferent explanations have been offered 
for these relationships.' In this report we offer an additional explanation for the 
decrease in income inequality with development: The observed relationship may 
be illusory, due to the use of income measures that are biased toward formal mar
ket activities. 

Although there have been numerous studies of income distribution, few have 
considered whether the data they use provide appropriate measures of economic 
well-being. The income variables cunironly used are mainly concrned with in
come received from products or services ;old in markets; hence they tend t) igno'e 
(or greatly understate) the value of productive nonmarket activities, suc, -4 cot
tage industry and hous1ework. Typically, as a country develop: , specialized markets 
arise outside the household that )roduce many of the goods and stervices previously 
produced at home or in the noninarket' sector. With (developinent, thewer people 
work in their homes or fields or in self-employment; more p)f_,ol)le work in the labor 
market for wages and salaries. Consequently, more incoin isi received in the form 
of money wages, which are included in standa r(l incolie Fgt re,, and lessi is received 
in the form of in-k iru paynent.s and hone-produced coi uniption, which are ofteln 
not included in standard measurei of income. Although these "national accounts" 
problems are fiairly well recogiize(l by those who make i ll rcol it try coin parisons 
of average incomes, they are oftl n not cowiidere( l t tu( i,:s of he (liist ribution of 
income uit'liilin a cotlltry. ,J ust. aw incoihe difl ereriV:CC! ailll tn countries iiies' over
state diflerences in well-being beat;ile the ,.ctcnt of nia rkce part icilit ion is ilot held 
constant, so mnay incoen di fiereiices witlin a country. 

This relort characterize s the ditribution of incoill, in a reptrmi cteless
developed country, Maysii, uing altelr ive dtfinit os; of' incoiit' thal rallge 
fromt ia rather narrow Iliea'llro, itrt.t iliconl, to broader intatlrl.!s tlat inwlude 
thle vale of valious nonnrket act ivitit. sie the narrow.r'de-.illitlon oif'ilcome 
(e.g., noney receipts) airt, hilghly !-"snitiv. to the. exteInt of nialrke:11t ltlititiliol, we 
anticipited thlt its thetlit i l. il14,d ilitolpolate fioe o i 0d rlolilaiirkeali io 
conl)onenti of inuoiei i-kirid ilicorli,, value of, houw: tork, vaill, of 0i4r,etc.), 
the Inteii lrel iicoiliil, ofdt' i Ilomjtiv,ehtolrs ill tH ,ttradit iortl '(st r wotuld ri.Se 
relative to that of ptrsoin ini te ritiake.t !,'tor, ttil tliw, overall tiittjuaility would 
decrease. An( inleed, aIs we chlige tit- difhition of' ilicolt to e1iico,:iJas." succes-

Set, Nugnti (19t79 for ii hId,,ti f' li r 1 1)4 i i I i, i i i i i i iP 1 
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sively broader sources of economic welfare, measures of inequality decline 

monotonically. 
The study uses 1976-77 data on a sample ofover 1,000 households in Peninsular 

Malaysia, provided by the Malaysian Family Life Survey (MFLS).2 The sample 

includes only households with at least one ever-married woman less than 50 years 

of age,' so it is not representative of the entxre population of Peninsular Malaysia, 

,lir estimates of levels and inequality of income should be interpreted withand 
care. Nonetheless, we feel that this sample (which represents around three-quar

ters of the population of Peninsular M:,!avsia) can still provide useful information 

on what happensto measures of the central tendency and inequality of the distribu

tion of income when the definition of income is broadened. 

Section II discusses the underlying theoretical framework for our approach and 
we use and thethe income concepts we consider. Section III describes the data 

empirical procedures we employ to define the income components and composites. 

In Sec. IV we present various statistic, describing the distributions of these alterna

tive income measures for our entire sample. We examine the sensitivity of a num

ber of measur s of the level and inequolity of income to (1) broadening the defini

tion of income, (2) adjustir.g income ft.r household size and composition, and (3) 

adjusting for variation in hours of work. In Sec. V we examine ethnic and rural/ 

ir, the central tendencies and dispersion of the distribution ofurban differences 
income. Section VI presents a descriptive regression analysis of the contributions 

meaof various household characteristics to variations in our alternative income 

sures. Finally, the conclusions of the study are presented in Sec. VII. 

The MFIS was fundcd by the U.S. Agency for International Development and "as conducted by 

William P. Butz and Julie I)aVanzo of The Rand Corporation in collaboration with, ini ially, personnel 

at the Department of Stit.,ucJ of the Government of Malaysia, and subsequently, personnel at Survey 

Research Malaysia, Sin Blhd., who actually did the fieldwork. For more information about the survey, 
see Butz and DaVanzo (1978).
 

'The sample of such households is a random one.
 



II. CONCEPTUAL FOUNDATIONS 

"Our definition ofeconomic welfare [is] 
the conventional one of potential real 
consumption per equivalent consumer 
unit over a specific period of time." 

Michael K. Taussig (1973) 

The above quotation characterizes reasonably well what the economic analyst, 
as well as the layman, has in mind when he refers to "the distribution of income." 
The problem is, of course, how to specify precisely, for both conceptual and oper
ational purposes, what is meant by each of the rather ambiguous terms in the 
definition. Our attempt to address these issues provides the framework for the 
discussion that follows. 

THE APPROPRIATE MEASURE OF WELFARE 

Economic welfare can be thought of as being derived from at least five different 
kinds of income. First, and most commonly recognized, is generalized purchasing 
power, i.e., money income. Second, income may appear in the form of specific
economic goods which are not readily exchangeable into other goods, e.g., in-kind 
payments and home consumption of farm products. The third source of economic 
welfare also involves consumption of specific goods, but the income takes a different 
form, and it is more difficult to measure. This type of income con.Sist, of the flows 
of economic services from consumer durables, e.g., owner-occupied housing. The 
last two sources ofeconomic welfare are leis often recognized conceptually and are 
rarely incorporated into empirical studies of income distribution:' the value of 
productive uses of nonmarket time (e.g., cottage industry, production for home 
consumption, housework, etc.) and the value of the consumption of leisure time. 

While most income-distribution studies acknowledge or attempt to incorporate 
the first three kinds of income in their (often implicit) definition of economic wel
fare, the last two components are commonly neglected, even though variation in 
either of these may clearly affect the relative welfare positions of individuals and 
families. This study presents alternative definitions of income that explicitly allow 
for variation across individuals and househGIds in the value of their nonmarket 
uses of time, and it assesses the sensitivity of conclusions about the dietribution of 
income to how brm.idly income is defined. 

Since there has been ample discusdon in the literature concerning the appropri
ate handling of the various market-related componentA of income, we sdall concen
trate here t;olely on the measurement of the value of thefie nonmarket coilIponents. 

Estimating the Value of Non market Time: Why and flow? 

We are tnterested in incorporating the value ofnonmarket time into a compre

ione rota)l ekceptioRn sirn sirageldin (1969), Smith and Morgan (1970), Nordhatui wd To0obin 
(1972), Walker anwd Gauger (1973), Taumig (1973), Garfinkel and flavernan (1977), Gronau (1976), and 
Evenson and Quizon (1977). 

3) 
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hensive measure ofeconomic welfare because that time does have value. This value 

derives from two (not always distinct) factors: (1)Much ofthe time that is not spent 

in activities that produce goods or services to be sold in the marketplace is devoted 

to fhe production of goods and services that are consumed directly in the home-for 

example, crops grown on a family farm--especially in less-developed countries, 

even time that is not spent producing any actual goodssuch as Malaysia; and (2) 

or services has value (as we shall explain in more detail below). We refer here to
 

the "pure consumption value of leisure time."
 

The i8sue of whether nonmarket uves of time, especially "productive" uses such 

as housework, are important sources of economic welfare is no longer as controver

sial as it once may have been. The current thriving literature on estimating the 

economic value of the housewife attests to the general acceptability of the notion 

(see, for example, Walker and Gauger, 1973). In fact, the only issues that appear 

to generate serious scholarly debate are (1) the )recisc value that should be placed 

on nonirarket time, and (2) the specific uses of time that should be included in that 

valuation process.' 
The value to be placed on noinarket uses of time appears to depend on what 

is being "produced" with that time. If specific economic goods are being produced 

on a family plot for home consumption) and the quantities(e.g., rice being grown 
of output being generated are known, it makes sense to value that output directly 

(assuming, of course, that market prices for the commodities in question are avail

able). If, however, what is being produced is a les.u tangible, less well-defined eco

nomic service (e.g., cleaning house or cooking meals), this (lirect-valuation proce

dure will, in general, not be satisfactory. First, reasonable market prices for these 

Second, there is the question of comparable quality:services may not even exist.' 
Is the service purchased through the market t.ie same service bring produced in 

And finally, are the market pricesi for thoe scrvicev (if they exist)the household?' 
Forat all relevant, since they la 'e been explicitly rejected by the household? ' 

not to hire a cook, should a cook's wage rate he usedexample, if the family cho-' 
to value the time the wife spends preparing meals for the faimily? 

Because the use of market-alternative prices for household service3 has' these 

we have chosen not to use this procedurc as a nethod of severe shortcomings, 
valuing nonmarket time. Moreover, another valuation proceduire exists which suff

era from none of the.se problems. This procedure is known in the literature as the 

opportunity-cos;t-of-time approach. In this approach, the value of what is produced 

with nonmarket time is approximated by tie opportunity cost of that tim,, i.e., the 

quantity of market goods implicitly Forgone in order to spend that tinin' in nonmar
,I, a ,hlgitimateket activities. This opportunity cost, if cm-rectly measured, suerve! 

lower-bound estimate of the value of that nnnmrkt time, indepenuldvat ofi how an 

individual chooses to spend it (i.e., in "produ( tive" activities or imply in consiuming 

leisure).' 

i i i1' l d od
Of particular (oncern INthe qu(i'tiorl of whet',lr "'ilc ure" tirie Rheuld 


to leI (Ii,
The le'. developod the firtiml market. the r,ore likely Ihim is% t-el vi(,.-N 'or e.xamplle,
"Th t vsiI'uv (an alriw e~venl if the, outputs it t, t:aiw ble. rt((.1' iathi r thanlWh i 

may ta', | tte t air "o rol *t;r' 1"4l,t ItI'ri 11low
homemade breal or hornegrown Croln 

lowt p. i a,,,,i- it I,l otwivices ever, thie problhrn of differential qimilitiv': In not likely t(1 be as wt 

there (al 1w I o lf ;Ilkrl pit,' w o'- i! VIVI(that* If the "P val-e" prdluced life "I'1iiie l urvi(I 't" 


would irweve an it rea;onabhle subtllit'', I ' h I W "(uhl o ii
'll(, 
d tinv -. ,4 III oiln ik l I tiVitiUR"The opIx)ltillil y ( f).t iIn it lowri hwnd c'n ;timiteof the. value if 

tilI Is ore in) wn vitli'' -( aw he Oll- felt e aW iU'"lrlll-r,Ie (014iii' lOl P.f'i tha'jt tliP 

his or ter time haw u(lpal or higliel vaIIe in tlOwe.n aftiviti'i tim n II !h.ri'oto ma;rkt a1herntivell 
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The problem is in determining what value should be used as the opportunity 
cost of time. The value frequently used in practice is the individual's wage rate (the 
observed wage if he or che works at a wage-paying job, an imputed wage if there 
is no observed wage). With some rather restrictive assumptions,' economic theory 
implies that an individual's wage will exactly equal his marginal value of time in 
terms of market goods. This implication, coupled with a notion of diminishing 
marlinal productivity of time in household production (or diminishing marginal 
value of leisure), is sufficient to ensure that the total value of what is produced is 
worth at least the individual's wage rate multiplied by the amount of time spent 
producing it. 

Problems in Implementing the Opportunity-Cost-of-Time 
Approach 

A number of practical problems arise when we try to estimate the marginal 
value of individuals' time by using their wage rates: (1) What value should be used 
for non-labor-force participanLi (individuals who do not have an observed wage)? 
(2) How should time spent in involuntary unemployment be handled? (3) -low are 
the estimates affected if the assumptions of complete flexibility of hours, no taxes, 
and no disutility from work are not satfistfied? 

For those individuals in the sample who do no narticipate in the formal labor 
force and who consequently do not have an observable wagle, rate, it is, necessary 
to impute a (hypothetical) wage that would be offi-red to thern if they chosIe to seek 
work. In our empirical wo. k, we e:itinatfn %vWgec(qations that relate wage rates 
to the economic and sociodetroiraplhic ciaracteristic., for the saiple of individuals 
for whom we observe wages, and we then ue the ctimated coefficient- from those 
regressions to impute wag;esi to noil)articipanl. , based on their characteristics. 
However, thi,, procedure may be un.-at irirtory if the ranimple of'labor-market par
ticipants ued in e,-timating the t et of the wag.;e equation differ in some 
unobserved and ayttematic way from the sample of nonparticipanti. In that case, 
we may impute w,-cs that are bia ed and do not accurately measure nonpartici
pants' wage oflenr. This isaue of "telectivity bias" has been the focus of much recent 
theoretical and empirical research (e.g., Gronau, 1976; Maddala, 1978; Ileckman, 
1976). That research has produced a procedure to teUt for the existence and extent 
of this kind of bias and a method for correcting it ifit exists,. As di,,culaed more fully 
in Appendix A, we tested for the existence of selectivity bias in the 'ample offemale 
heads of household (the individuals potentially most suwceptible to it) and could not 
reject the null hy)othes-is that there was no nel ectivity Ibia. ''his increased our 
confidence in our ability to imlpute unbiasied wage (,ffri to nonparticipanti, but an 
additi.nal problem still remained: Even if we knew with certaint.y the potential 
wage offer for a particular nonparticipant, we would not be able to infer that his 
marginal value of time equaled that wage, t,in ply because we also know that he 
rejected that alternative, i.e., chom not to v ork lbr that wage rat(!. If hmoumi of work 
were completely flexible, if th ere were no tue or ioney co'mta oflabor-f'.rce partici
pation, and if the person received no diwitility of work, then tw w ( rat would 
always be an undorestimate of the nonparticipant's value of hin til, bfcause his 
choice not to work indicate:i that h' flilt that the value of hi i 11e i norin1arket 

'(ompletr fleibibly over number of hours of work, jxmitve hoburs of work. iro roarynal tax rate, 
no disutihty of work 
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activities exceeded the value of that time spent in market activities, i.e., his wage 

rate. However, if any of these conditions fails to hold to a significant degree, then 

the wage could actually overstate the marginal value of time. In light of these 

considerations, our results must be interpreted subject to thle maintained (and 

untestable) hypothesis that the wage imputed to nonparticipants is a reasonable 

reflection of their marginal value of time." 
arises in the presence of substantial unemployment,An additional problem 

which may nullify the meaning of the potential wage offer in terms of its relevance 

to individuals' actual market options. That is, if labor markets fail to clear and 

market work is not available, is it correct to consider market work the alternative 

that could have been chosen? Although high levels of unemployment may be a 

persistent problem in other less-developed countries (LDCs), the reported average 

unemployment rate in 1975 in Peninsular Malaysia was not particularly high-6.9 

percent.' In this study we assume that all unemployment if, Malaysia is frictional.'" 

Finally, strictly speaking, the wage rate measures the i.arginal value of time 

only when certain theoretical assumptions are satisfied, i.e., no fixed time or money 
we shall discuss thecosts of working, flexible hours of work. (In this context, 

problem only as it relates to market participants,since the issue ofnonparticipants 

has already been discussed above.) Fixed time or money costs of working (e.g., for 

transportation) do not affect the conclusion that the worker's wage equals the 

marginal value of his time as long as hours of work are freely variable. Ilowever, 

even if a restriction we )laced on the number of hours a person would have to 

work in order to receive. the wage ofl'r-whether it is a minimum restriction, a 

maximum restriction, or both-the wage defined in this wage-hotlun package still 

serves as a lower bound on the oueroge value of that quantity of"nomarket time 

(Cogan, 1977) Thus, it still serves, in our opinion, as a u efil inasure of the value 

of nonmarket time. 

* Or at hat t a rea.moiablc e.:tiiotte of their i',ri,' value ofrontimrkt tim' li er tIe iifi!& of hours 

considered 

*Government statiittic3 rI )rted In A.ian l)eveiopiiicnt ank (1977) lII'- lir eiition oil u eIn Ifloy. 

ment (ollected in tiute MFSi that we use, in this ttly ri consistlint with the ovvrincint figureii. S e 

Table 11.1 in Apptendix I for the MILS unenployini't rates for ir;tal Mid fall;I0 bild- of iOUsehold, 
by ethnic and geographic subgrou pings 

The ohservation of low ineivnploymne nt rates doe not elmnaae the atte(ndant pioblei0s al toget her. 
value ofDisguised un, iploy net miav Ntll exist and wi.rve to bleak tie tie ot ween Aa:- olri i ]nd 

time. llowever, the relatively low uneriiploynient rates in our itarajle Suggfst that uneroploymnt effects 
are relatively unopolixItnt. 

° 1 be, way of handling thi' un(r.ployril'ot problem would l;ve l4.4,1i ti rultcly 1Ich wage 

rate by an estimate of tIce I)rot tihiiIty that t lf pe.:[,)I would gain I.I) liyierit at tltc wicgi We rejected 

this licp)rt.tl Ilau,, e (fid roth hiivav £uc t unf' 'iploymivt iiforrniitifli miI various groupsj in thenot lit( 

sample, 6rci.e' we diii not fiel that the ol)bs<rvetd uneicployrunrt &tVV iX(i'!.AiVI'ly hih, aiid, mostiV 

. of stt(1.Iy. t!. lrobabi I
imixartantlI , I. 'ti u ' we ire int Irumtett Ieit IxaInr1ig (if( ittri If1tit on it i 1 or1t(, 11'h'e-

ity-of-wage ailpromlchi t antithIetical to tiuis, for it iplmes-tlat ii 5 pereo-.t uniployInInt rate iIn(icates 

that 95 pert nt of the pvi u ha. it li(' V(iIMlI hi1 "a:e rat wrt1 ifhi n4om tll(' to hut that 5 t time 

lave thait inivi(Iilal Iltuali) tic.le to ti)h, ,'ilti i. if urnil.llovinent inhas ,)o rlhle We di rcuit It 
thin way 

li sir mar k't %ould dtr cdlt i haug,' prevailrhe i'f t that titovtry of ijl non o;4rtipiipantt to tith, 
ing wag.' 1ales IN riot Ij'tin t to ili( qciuettuol of whetLer thic wagev i, a o(rrttl icargairal value of 

t . 
onicarrket tin ' Wh i ic0Icartjta( lia IA twioil1.', %orkillg ill the,it irportalict IN0it, Jca r(v v'a trode 


iar kit 54(tor ind orlcrig It th' huI., I I tor Ol i t ro ,
Iu' (o I i.tlclig Iic' r) cu , u,r.i i Ithit tic' wIgI.' 

oifer theiy lii , ic l,, ita lI tvi. ', ili ll~i'lfl t i. f h1ir [i'wr ',iv .l fat . ci i. i lvil.i,v di tIl' i, c'',tricu;ior 

on lithe, ccri, lmm their time' aIl ar(kit, ssit'Ai'r. , kot 
If we had Tri:oi' .i.rlo fWilt of ijuiilsl-ct ffor iurwiifjilc)Iy)c ,.i' t, it ouhl h;I1 i' to'ic ,',l tio i,-du+(' the 

. ( "|ucnci'u, .cii;,y lctw iici tural hci sin( eit 

have 1lljj(t.d uiloit oil thl relcit cl, wealthimer rt,,.i liocnts of Miil sos l ( 'hut.' hocum 'hoihaand 
Intomi' ilifh+'i,'oe-,Istw,. ancdl a Iiilt1.1I c iiiiuth a -hi ldi, would 

,iiaumo 


urban dwe.llers (,i',. Taihi II I for vetrfication if this l lint )
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Including the Value of Leisure Consumption in the Definition of 
Income 

In this study we also estimate the effect on income distribution of including the 
value of the consumption of leisure time (or the cost of forgoing leisure) in the 
definition of income." As noted earlier, we do this because leisure time has value. 
By ignoring this component of welfare, most other income-distribution studies 
implicitly assume that leisure time has zero value.' 2 The notion we are trying to 
incorporate into our income measures is illustrated by the following example: 
Suppose that on the basis of an income measure that excludes the value of leisure 
consumption we have two individuals who have the same measured income, but 
one individual works 16 hours a day while the other works only 8 hours a day. A 
definition uf income that excludes the value of leisure time would indicate that 
these two individuals are equally well off, when in fact one enjoys 8 hours more of 
leisure each day than the other. What has not yet been specified is how to properly 
estimate the value of that relative difference in their consumption of leisure time. 
We will addres:3 that issue after we have introduced two additional arguments in 
favor of the inclusion of the value of leisure in income. 

Assuming that inclusion of the value of the more narrowly defined productive 
uses of nonmarket time (e.g., housework) in income is considered valid, the addi
tional inclusion oft'ieL valuc --if'leisure time avoid what appear to us to be two major 
drawbacks int,erent in the narrawer concept of income. First, the distinction be
tween producti,'e and consumptive ues of nonmarket time immediately becomes 
blurred when ont starts conidering such activitiesi asi childcare, cooking, or per
sonal maintenance. It seenis likely that any conceptual diistinction among such 
activities would invariably end up being rather arbitrary wh,:n put into practice. 

Another problem with igmoring leisure value i:s implicit in the example given 
above. Any inef,(,rcof income that inores leis'ireimplicitly incorporatesvariation 
in tastes for leisture (ti,;.azvi, work) into the criesi in lite incomne distribution.'3 

This is especially true if the value of other uses of nonmarket time is included, given 
that individuals are necessarily free to vary the allocation ofnonruarket time in any 
way they wih.' If we are intere.ited in the distribution of consumption potential 
in a population, we mut attempt, ;i5 much as po.sible, to purge from the dats tile 
effects of any variation in preferencesi: '0,:,, the pepulatio. hIclusion of the value 
of leisure in the (efinJiton of well-being g,csi a long way toward that goal.' 

The fine! ,int to make here concerns. tie appro)riate value to place on an hour 
of leisure consumption. The logic of rational economic time allocatio1 lictzltes that 

"tWe 1115oal gnran te ditrietU lons of income whkh exclude the value of li.mur tim. but explicitly 
include the value of pecific .ins of nonmnirtket tine. 

"' A notablo exceplion in Garfinkel and llaveinian (1977), who hoi at the, diltrilijoun of "'evrnings 
capacity"- the, iPctllwi tiw: flinlily would (earnif tho rnult, noid fvinalo h.eads hiwd wr( kvd 40 hount4 a week, 
52 weeks ;i yevir. Thia it clostly rclat*d to !hi, origi nl concept ci "full imoll)(rne'ii ;, r t"d l y 11kekcr 
(1965). 

iitiviO |tbl (onf(iltlIolol itI , for lvi'u' Thlt is, the i6 tibit irldividw with , ulatively low are better 
off than tbow, withl ttioiyig- le fvre'nea for c'ir i C, other thil,.A wing: f (11111

" 'ie uimnt probilct tww. with narrower de'lnitinn of io , ,,, 4'r, r twy iroorne,i tlough to a 
som wliit lermr .lTgee,delpnding (in the ic itrittiois uaieiwd by the labor miarket (,t (e individual's 
freedom to vary his bourn of market woi k. 

' This leisure incliie view of income isnot without itA own problems, however. ii iarticular, there 
in the issue of how many hours of leisure time should hewin( ludhd in income. Thia in discussed if) some 
detail in Sec IV 
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leisure time must be treated symmetrically with other uses of nonmarket time, i.e., 

priced out at the value of the individual's wage rate.' This conclusion is implied 

by the fact that regardless of any restrictions placed on an individual's ability to 

allocate time between market and nonmarket uses, he still is free to allocate his 

time among nonmarket activities, including leisure. Therefore, all nonmarket uses 

of time must be equivalued on the margin-that is, whatever value is placed on 
"productive" uses of nonmarket time must also be applied to leisure time. 

Income Taxes 

Although a thorough study of income distribution should include an analysis 
of the redistributive effects of government, we have chosen not to deal with this 

issue fbr tvo reasons: First, we had no reliable information concerning the relative 
enforcement of the tax codes in Malaysia. An assumption of perfect enforcement 
apkeared to 1,9 our only alternative and we were doubtflul of the validity of such 

an assumption. Second, even if we could measure them correctly, taxes are only one 

.side of the redistrihutive function of government; the other side, tile goods and 

services provided b) -,heMalaysian government, is something on which we had no 

direct iformation to inc)rporate into the study." 
Not Li!justing for income taxes, which are progressive in Malaysia, will tend to 

bias e-r estimates of the Levc/s of income inequality upward, while the estimates 
of th(. extent of inequality and of chonges in inequality due to broadening the 
income definition will -io',t likely be biased (townwia,. When we L-roaden the 

definition of income, we include componentsi that would not usually be subject to 

income taxation-in-kld( ii:ome, income flows from consumer duralle', goods and 

services produced in tle home, and, finally, leisure. Hlence the ivlativi value of 

these components wov,. be larger in a poqt-tax mnelwstre of inco, ,: than in the 
corresponding pre-tax measure.-ince the iliclusion ofthes.eAOctlleCvi lower-s inequal

ity in the disa-ihution of pre-tax income, that reduction ,iouhld be (ven 1,reater for 
post-tax income. 

Strictly speaking, wheln We vailIe notnarket uses of time, we ihoul(1adj,t the 

wage rate for tile rmargisial taix rate faced Ly the individual. Usev ofthe gross wage 

would blas the es!timaite oF the levels of tile value of nonnmarkt time upward. 

However, !ince our emphais is on the relitive rather than the alo'olute bias 

implied by ignoring nonm rlet use-i of time, the ineorpor, tton of incolme taxes 

would only ,erve to strengthen our conclusions.'" ,tirdtrmorte, in Malaysia the 

impact of t lng an afteritax wai,,e rat( on c':0ifnits oftlhe valtie oftime would tend 

to be rat,cr wnall. Wo esti mate hat U2 percen"t of the hlutiehiohls in our ,tsample 

would face a marginal tax rate ofo, anl ahdtitional 19 Ii.,rc ii: wouhl ,Iamarginal 

tax rate of 9 prcent or !'Miaand h''sa than 2 jP-r(lnt would fe aiuvita-rinal tax rate 
' 

A roi n+g. ofI) ( o+ta wL, 1ha t O w "w a q ,,v1 , t h e co r t evt ila r gi n a+l \ +ah tv 441 u l e l t , I + W itl me 

W I. ' t am iI VO th- ItItt - y McI.,,t (1172i ;inda >rIl,gr I h74t iii tx Ifi t IfI Mi (Ala 

7 4' felt that 
aln( V M I-r Ii tit(9 91 o thew I-'it i t 1 f t ilb!+*tt of ;iiL,, XI-I ii iftI" if %Iit '1.l tnt 


t lfh 
 I rV Ow' o tINud%01 it, <,i tf ' 
ii' iirjir;tti;ig twil, 'iW, I1tA I itr ;W;1 n v.ki ht "<(l uh Iumn+~ 4+) h1141++

adapting awl ike tit hItve i,d+ut< l hq+'r( ++ + +,tWe wouldh i l t of tivioc. lnt %%f-(it firo no~tIlii'UtLiiis'siuvteiA tot,ir il icte ic , (f' 

data wha trNw ver (tr reg iial pisie di UP ocut'c' 

tno ;i to '. It 1 m taIt 1o ,oixflerlt 

Vie O~d 

I A , for whom ItouM-IioliI ;ittw 
h-ant butiJb t ti Imio!m timeUiatiori 

" Thin m no wi'au he gromi')ri 
o" income te p. the ruril po<or1 tire, in genet il. 
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as high as 40 percent."' Given these magnitudes, we feel confident that ignoring 
income taxes does very little to alter or'main conclusions. 

THE UNITS OF OBSERVATION: INDIVIDUALS VERSUS 
HOUSEHOLDS 

In all empirical income distribution studies, one of the first questions to arise 
is, What should be the basic unit of analysis? Of course, the answer to this question 
depends largely upon the particular r,)cus of the research. In a purely descriptive 
study, one might want to oxamine ibutiona of both individual and hotiehold 
income to gain as fall an idea as po&,ible of the overall multidimensional structure 
of income distribution. However, if the focus i on the distribution of consumption 
potential over the population, as it iBhere, then it seerm preferable to focus on 
households rather than individuals, especially given the jointness of the income
earning and consumption decisions made by the household unit, as well as the 
complex network of transfers going on continuously within the houselhold. In addi
tion, dealing with the household unit minimizes a problem present in all individual 
income-distribution studies, i.e., how to properly limit the sample, given the prob
lem of interpretation involved when many people in the rample (such as young 
children) have measured incomes of zero. Most of the sample truncations ultimate
ly used in examining the distribution of individual,3' income are rather arbitrary, 
with the resulting distributions often bearing little relation to the underlyintg distri
bution of welfaire in the population. 

While the argurnentit fbr using the household as the basic unit of observation 
are strong, impliementation of this concept is not at all itraightforward, for there 
simply is no unambiguous definition of a "household": Is it the nuclear family or 
the extended family? 1)o the individualsJ have to be legally or genetically related 
to con!titute a household? Is a two-permon houehold with a certain income better 
off than an eight-perijon houtehold with that ,ame total household income? If not, 
in precirely what manner should the comparis~on be made? All of these questions 
need to be attdreS!ed before a meaningful interpretation can be pl ed on the 
various 8ttisitics generated by the estimation of the distribution of houehold 
income. 

The lack of , wet, lefint d concept of the houehold unit is particularly trou
ble, ome when w, attinpt to determine whether an(l how to adjust measured 
household income for tifflferc:nces in housiehold size and/or comaposijtion. The stan
dard practicen in the liter ,ture have been to (1) maike n(o atIjustm nt.'itat all, i.e., 
examine the distribution of houseahold or fimi ly income employing omne definition 
of the falmily unit, uslually the nuclear Itrmictture; (2)divide houslhold income by the 
number of household members and thereby gncrcate a distributiono oper-capita 
bousehold incomnw,'" or (3) (livi l houv olohild income, by wine1 ffletilon of houselhold 
size and colapoi tion " In thisi third appro: :, the function ,ed is typically spe

" ii-iei. r-tirati' III - foiri two i1dult. 0ht,-,re A4, i.I1, fArimll , Al. rhi YIt Iru,'Wt. ;i infit v.i!.iur ugh 
i tfl I.,Vd it"b.Irt'jl 11tg of ildu VICII)II i ltiorl II lttis IM wril an tl r y dI, li ot ' ff r i I(it.; t In j I iAvia 

their rrlirt-t l'Inome 

hIii proit'ures work, Iip ow u Im,,Iit,l uniw l liy Kurntiti tll) t 
'ii thIrItild :rli;It, ,I i" ues1ril-nId 1 .P Wr 110 1 ftf.'( ill rAM, IM) t01 ' P '11 1i' on1)' tw, nIItl rik 

tivra: i) ai rit in Rom e wpry ,r (tfle. t it. )i outw.lOld size t0r (omp()RJii tii it I I 1.o idjusttiitflt8nillk 
at all 
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cified either in an arbitrary manner (e.g., a child less than 10 years old counts as 

half an adult) or on the basis of household-expenditure data which generate tile 

familiar household "equivalence" tables. 
The question of whether or not to adjust household income for size and composi

tional difliCrences depends upon one's view of tile nature of the process generating 

observed size and composition differences among households. There is also the 

additional, often unaddressed, issue of whose welfare we are referring to when we 

speak of "family" welfare. It has long been the implicit tradition in economics to 

refer to a nuclear family unit and to view the family es!..entially fr'om the standpoint 

of the heads of the household. We intend to adopt this viewpoint for two reasons. 

First, the development of a comprel ' ie theory offamilial or household associa

tion that would be appropriate for our immediate purposes is simply beyond the 

scope of this study.2 And -econd, since the earmark of' economics is a choice

theoretic approach and becau.,e it is difficult to think of children, especially very 

young ones, as economic agents engaging in voluntary trade relationships, it would 

be extremely difficult to incorporate the behavior and welfiare of every member 

(both actual and potential) ofa household into our model. lowever, having ex)licit. 

ly excluded the welfare of children from considejration we -,till lii . the question 

of how to measure tie impact of the existence of' an a:hditional chihli on the welfare 

of the parents. The answer of'course depends upon how much control people can 

exercise over the number of children thwy have, and also on whether children are 

net assets or net liabilitie,1.2 3 

In addition to the problems implicit in the dirthfrence:, acro,:; hoel told, in their 

numbers of children, there is the probhlt m of variation in thi, number of* adult 

members of a hous3ehold. We assume that adult me. n-r:i of a hou'veIold comprise 

a voluntary as.stociation of individuals, and we thw, f61l that it iS appropriate to 

make adjustmeints to household inicom to account for (lifl!rvn(, .: in the number of 

adult income earner's, )oth actual1and potentiMI. In thi 0(1 tudv, Wi' c(nvi(lhr anyone 

15 years of age or ol(.r to be an adult." 
We mu.st also addre:ss the question of' the appropriate wtvcilati to apply to 

various inlcome units. Danzigi.r and "ausig (19";e) analYl,' this pro!)l,.1 and con

ludv that "onvyentional :;iz,-e dktri utioi i " violat, tho m,'itnri.nntS for in
welfaredividualistic £;,'ial welfare fueictizw, biicatIy,- they inpliuitly wiviht the 


of ?i. unit in wIt c he or ,'A livi,,."
of an individu:l invrsely to the s.-ze 

Although we recognize the complexity of' the difficult i-, involved in the, (1ues

tions of whether :totl how to adljust f(r dillerence.%in hous.,hold !,. l(I onlosi

tion and how to witght income urit+'i,the, solution of thi.t's piobhrlt'r i hvold 'lie 

scope of thi, !itudy. Our primary con, ern is witI thu' propir deflit ron of income. 

ttrnpt ti) , u( wity in it I# rI- tl(II i~tii iitt I Is;I*An inii'zi.trr~ detvli I iI 

Ii o urio,'ll ( ' (, l! Fof Ir Our jjlot xiws thi. l . r rIlII I+ 1a 4. oi l I 1 . 'It 1 ( l il%++ to(t wil , Il 
of i ltig thvw, kinthI o f w&tjuion'r tri iii 1 i'1 th, i' ii hou.4 hol in o't f ui, , t..' t i it. jll . eri1i 

of, t wt' , to imp ll t ialutd ii< ,it , 4il , . :,,, 1i uTr or niot i listry ttr ior t1lh 0to ,j o , . 1 of 
, ! AI t Io , %h.I.fr Ii."tiehIOUM, I toItIti t IrflfrIm.I i t Io~'laI li i'tI.II,u H t, I iii tTw . h ai'I4, ',I t hill ,I-


if. v%
of flow IIionl l. trIi't'hIf,t Itnt rI f", II i t! iiniII o&ItI I d . tI:l i ii 0*.0 it% ; ),It Ailk' li, kf 

l ike tu'i i! !,,I li.r like I r r lf k.1. ; Inot.'Tniri dutald Ii or" i t Ilt, i oti of 11.,-1' it th1111 i-411i, 
+ lht %J++quolo on 14, ,"ho+uld %44, +tto:pt 14)(toJ Ili++Pwilli. w,.,ith "( 111111 Tur,<'+1 k J, .,< i.. ll the 

I a r .lsurt., flIt q ;iiit,, f +il atlt iii?!m i tt . Q, 41KAIJrIlTtllonlwolit'i 

r I-t jriot ,rI t tI la I ',iN tA ,ip' it 
'ontt mtulil ifl (ul 'I r ll. ii to 

Thiii (u in in,'ot rtit iiv ,I r, , it ) -of 1 ;it Mit) i sa 
'+For 4.-11if)[))I. I IIdr i ,t ,I fIm , f IhoIti,-hod I hN, 144a 11. wtImr I. !;l I .I( w t vl 
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and therefore our main interest is in '.he issues of' what the income unit should he. 
Whether we should adjutit for household size or composition or-weirlht to aidjust for 
individuals' welfilre depenids or, the extent to which the: .ieifi' tleatzovilt of them! 
i88Ues liffeCt!u C-, COh.iisi~ Concerning the effec~t of Iiiieit dviCi-.:t ilo onl inI(~tIld' 
ity. 'fh(refobre. .,,- consider three di fferen. (Iistrd ut ions of' 1u 4 hold ilcomeInii 

representing .idlerent ti ze/conifpo:4 itiofl it,'jutitt ail I)LtonUit
 
weiglitiiig" FClic We LI>. 3C nii1- ht old ,tV t' CX0a no io the(
use (hfltn dI.triIt0I 
sensitiv ity of our, rm.'!ts to these rhoices, but al:, 1,01f-goe111-ia elvsptive anddcw 

comrfl~ ison Infdep~endenlt ofainy i1t . , it1Is InIter)u rpo~is vxcx v.-t-Ifil-N'conl ra 11011 

esting to excmninc,the impact of variation in 11OuIS4 htiid Sitt' (01, tIt 'd)11)1111i iOfio 

household inconiv. Furthermrore, trite tht-:e kintds of to fj .tIre' it~i a it comrnmon in 

the litur.;;viri, c drigllthrcvt' yp;: ofv~ c;2:~:d>mr:ff'l aid 
in cork p.roiig our icsulL'i %vi' other incoint' d trtbut ion !stidives 

I!:O! irl't lipvci(c houtwholt. :I]iZt./Cornpoz i tio adjutmert,1t Wurconlsiderme ' 

in this re'port, )toitti'old jttcnii gIs tit of l 14%44llo mdult uetcirthviiStill iIll" 
of the "blouseltold.' No adjtvistirit ii id, fill lii I,iidIi il 4iit[OiIOi 

rather thte hoistholdi1 tre'atvd wi fit vv ro ait ipm', . i, m tr oild orimder'.s 

the(distribution of tlic Coimmanuid to\, ,,-,ejut,, , tii0", < 1 l iU L lht, 'III 

our samtple 'Ihe rvcond incau!urt'4 W4' (on:lltdv I. i o j,"r it"OfIrlir'.e (14 ,I'towds. 
that Pi, I1l0liol(I ihtiuiln di v tdc 1,Y tho nr ll4" 4o! t~lt ;11 th' hw . T fIis 

is a crudle'wP.V to 1(lju., f'or t1w~ Itt thtt'1. i! ~ 4 ~ 1:1,1.e41 

1 1[Io l'tcr if tIs 1,11 ( 1 - It P'' ci 

0 i" 1- t k 4cof 1 V~ V-1lien ' ' . a;i4 tM ;1du
t ' )!'1,14 '.,A .: 

onl each 14l44u lo>d1101 in r.iiir ri~ It.i( i4 , 1Ii" 1i t - 1 1?.( 11 

ofinudividliauo t ", i, 1 O: will jle'. f:, 1,1 !( :.!I hold4'I.'Vt. 140414 

inernuia :[ F'or di ,tri,tttioii eif, tIW v lljja: 414l . 'A't 4 4 1 1. . AM It 
h)ouse o l ltClbli~ild4 hllt,( 11[. ~ 4t' t i !if"a,~i! as~t1 

(The fir:st tw we) r uti - t[4. cil40el v. cqLiltIt fe ;'J fli' r)it , l '1! il 1' 'j,*1l~ 

weighet to irl(fiiivlt!. ill Ilr:cr[r ht 4 L)~i It III tllO 144 P1114 .,it I'l4 [ the 

mime killds 0!flu ~I4[04j 1P 1 1 4,4ttdtt.iO),4 
4 

'A.hvt the' d(litiei of(il:UC(Pite' bliA(14lCd, 011r 

v .11hi' thi-cbY t,frc44lltI4 1 

THiE (11IIOH F: T1IME' PERIOD: INCOME V fl.51S WECALTHI 

"Mepe'riod(d tir'' ove r vdi. iicwn arc to 1w be longhio flo~ii c-iortil(vivamoe 

6JeA,~' .. 4 
1 

i iii' t~-4' - : . - 1 ti ' 'if44.7 "1 . t,'1ireoirice11Ie rf :,1 . Am A 

fro" 0 r eI%' .At , ir ' oi It r., I ni, I04 4'" i If' is 0,h,,I:iA iJ (ilirf 
hamv A~,iibr w, tv m! vzl I, Vil'* IJ !, 4k; 11 eIf 1.t,,,r4 

have r!YZL *' A'. :.~' I rk 1 0 fft'v. i, 14 t 

'' 1i~2 ~ 44444'~ ' jiI-i~'e''(I' I 



12
 

enough so that the resulting income measures bear a close relation to some intui

tive notion of economic well-being; the shorter the time frame, the harder it is to 

handle such problems as seasonality, life-cycle or business-cycle effects, or random 

events. If equilibrium or steady-state distributions of income are to be estimated, 

it is desirable to purge the data of these problems. Therefore, it would be helpful 

to have a long a reference period as possible; in fact, ideally, we would look at the 

distribution of ucaltlh rather than income. However, the lack of available data 

constrains us to consider income only. Since we have continuous, detailed informa

tion on ca(,i ou,;ehold for only a 12-month period,2" our incoiev measure is that 
meanyear's income. Nonetheless, we believe that this period is long enough to be 

ingful for purposevs of income measurement and to allow us to accommodate one 

of the most important featies of our setting-the seasonality of economic 

activity, espcialy;, in agriculture. Of course, wo will not be able to account for 

single-year effect, such as those due itoposition in the bus:n ss 'ycle, (Iroughts, 
or bumnper crops. r'o the extent that these problems are import ant and affect 

some p(eoplv more than oth s,our results must be interprel (Iwith .l. ltion. To 

our knowledge, no particularly unusual (vents occurred (Iuri- our reference 

period. 

"pA(d fiur )onh opmit and eachST is inforointion derivi-4 fio(i thirs misc ,tivC int(,rvi(.Wi 

detailing the evunt. of the previus fiur-rnonth petriod. %,(! d0d oinsiome of thehave 20 months of 
variables, inc th(- fir,tround of thi, Nurvlv ,hicited inloiniation for the piev(ous 12 months on some 

h is (Iiscu:'ied in Sec.ofthe househIold-level Ic toII, Id weilth V,IriIbh Th IIndling of th(se VariitbIw 

Ill.
 
" We briefly investigate variation due to hfi-cycle position i)Sec. VI. 

http:int(,rvi(.Wi


III. INCOME COMPONENTS AND COMPOSITES
 

THE DATA BASE 

The MFLS data base used in this analysis provides an unusually rich set of 
recent data on hcaseholds in Peninsular Malaysia. The MFLS consisted of 11 
questionnaires administered one or i-rore times during a three-round survey con
ducted over the period August 1976-August 1977. Although the MI"l.S was primari
ly designed to provide data for estimating the miagnitud,, of key economic and 
bioniedica relation~hiJ)5 a(fictirg birth 'pacing, contracept ive use, ac d brea,,tfed
ing patterns of famnilies, in Peninsular Mhalaysia, dtailhd informuation was also 
collected on b l)Oifl.:+ and a:griculturalfamilies' time allocation, earnings, u!.t-L, 
activities, and other inconievar ing activiti,,5. 'lhu s the Wtittare well ,uite, fbr a 
study of the level and (li0triutiin u; i!ohme am,.:lag tamrple mnimers,. 

Because the iinitial purpoe of ti, l v,.'s to t,tudy ftrtility :1ad closely 
related topics, the sample surve: sd is-t. re r,e:.titve of th. ,ntir- .M,t' tysian 
population, but rather is coipo:; :1of :rivt. hl, -hl(hL that each contained lit 
least one ever-matrried woman les,i.s tha o v:i: r:l of agc at the time), ofthe initial 
visit. 'lhu!4, hotvseholds hlat (1o not contia woman who Ibheen m;ftrricd at, least 
once, rv-;i| rdlet1:+ of her pre.sent marital ' tastusv, or in which the ,ver-mIna ried women 
are mill over age 50 are imot repte:ntd in the MI"I. S ,ta. 'Il'he:,.excluded 
househol(s -appm'xirmt'I3' 21 percent of the hou.'.h(old.i in I',+iumultr Mlayia
are nomifly oldcr hioul.,holm.i.' 

The ,s:mllIp!e ilort] hohls are locaed in re i', of l'iumidar M\alayy:i called 
prinItry implin, unit,, WltS;t). "orty.nint of' the arva;, wi-re sele cted by area 
prol; Al: ty sam)ling rietltms. lhree iareaV Is wlive uIIojivly s.,.JtI#l to give addi
tionol i t mpr,.:#. tttitin to ImlanmI hiousme.hIl ani to h um!,el--h livitgr inl fishing 
communitie. 'UlmhTe tl iIort (tict2' lt)t,.:mp!," in this i(r of I h~velolds who 
live in the l19 raldmlly :<l'ctvd 's1tjs andl who rv.pmlded ill ill thie rounds of" 
the survy.' 

The ic-srch ir, >oitd hlire uw's f of the MIl.S quvtotinnamires:data im 'n. 
IlousehIold lo!t'.r (MI"I, !,r)s<,t(t (NI"2), andmIdalt- l ve Femalet Mle Time 
lu'lget! (NI"I-I and NI"St0, ll omni- ,mand t I. (M I), Networks of' Support (MF9), 

rind the (olltrullnit v (Qw:. iont r- Ialfl (%F10 

DEFINITICNS O1F INCOMFE C(OMi'ONENTS AND COMPOSIT'.S 

,hileforte d:4( ll how we tl;an+l;tvd each oft ie concept la (-mlranfts used 

tri iU ,lltk %-1 -id, ,! a F;+rrnd' till jI,,Io ,th V'i rimii; . . - ,ith tif o! + tv . ii ar 
MIIImitYmI Of th,+d I ,:+;+ t,,, I H w t i.,- urS on,,vo r ritri, I Aorit fi mit t1 , :1 p ,Is riI hi,, l 11Vy fniIt 
rVI I fri tIIll A 1ir I II ,, ( r 4', ,-. 1 ,4 itij-

I liripri i, I th Ilhif I* I ,4tn, +VlyfW' t i :d ' Itl I I t ts( , ( Il tOw %%v- it', i'., In i I ltniti 
the t i luIt ,eitnro d ir Av ', 1,11 tf'u , sit I 1,rtiv ltujd t wuit altrlawwge, aif- t llhlurm ,i l i1) lmof' 

-
Vkl ( I U I I P J!, f+rt ,ff o'low e' tIW) , t IiIf-+I 4)NO'n 'A thIIIl fmdv ) IrI( f+, It0 ++i Ih I 1 'l , m I's+is I it if frw 

i,- -,.,+ I ,,, ... ,,,,1-rr. I I-I, . -,, 1- L I ,,.- - J , ., , , .. A - ,It- -+ k~q, t | . ........ ... .,
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in this study into empirical constructs, we shall briefly define the components and 

their various composites. 

Conceptual Definitiong 

Wage income includes monetary income earned by employees in wage-paying 

jobs. 
Businc;:s incoine consit.i of earnings from farms or businesses owned by the 

as well as money earning,,s from individually operhousehold, net of variable cost,, 
ated cottage industries. 

intcre:.t jiornc is the return on nonlu si rInc:;:,nonfairm assetsCapital aid 
owned by homehod members. 

Marlswt i onie ika ComJ)o.site measure ofthe three components above, the sum 
from 111ra itm rk e'.transactions.of the hous.ehold's monetary receiptbi (erivd 

Four typeci of nonmoney incorne al.so clea:ly affhct households' well-being but 

are often not reportud in income data: 

In l-kitd ia oIn c conIs,,t: of varned rvcei pt.i t hat ire not in monetary form, such 

as food or hofisingeprov¢ided by eniployers or home cOn umpjtion of horne-produced 

prodlucti. 
T'ra r za conic is income receivd from or given to p(er. ons or inti tutiorls 

(e.g., the governn nt) out.-ide the lionsehold. Ti vi transfer cornes in two forms: (1) 

net incoine flowsi resulting, fiom inte rhouseolhl tr;a nfer.s of goods, mloney, and 

time, and (2) r,ceipts of large a :,ets (land :roid buihdiiols) froi both ipersions and 

le may be nerative (nvt outflow) or poitive (-n:t inflow).institution+.' ''rawnfer inc 
Vau' Of rohirl ) c(e includesI the ,,tiriiate(d iIncome value of the stream of 

services flowlnt from owning and living in oie's own howe, net of tile int, rest 

payment, on tile morivage, if any. 

Cottoe-iluui';try ,cme is cloely relhted to in-kind i ,itne. It represcnts thew 


value ofhoumehold mfiIer:i tiie spent in pro(ticing rgoodi comin ffte!l in the home 

for which neither a phytCial de (-riptiol nor an ,,,tirniite ofthoir vwue iis provided.' 

Totail owrtri'uble owoiie iti the composite!of in-kird income, trainsfer income, 

the value of housing :service:t, cottitgein(lu'try incom,, and market income. Thin 

cormposite r-pr.e.,ent the total of the louehold'"s monetary andItionno(etary re

ceipta. 
The hlt tv% ('olliponIlrits ' (owsild'r iln Valli's of' til) !peflllt iII hiou:lwhold 

iervice activitis: 
Value of ho'xco or: li the v.,lne of the time sp'nt, by all ;Wult rnef-ill'r: of the 

a, '111 iing, the house,hiouelwhold in performing cormnon houtoewor k [asks sluwh 

washing clot},e, afld hopping. 'I'li (ompofint is dhbd to total oe,,rvahle incMIre 

to form the third iim'one (,ormlo ite, t(trl uctaml 1i( 'aeI. 
, 
ond ('hil itn l'gmou to tile J'e('C(l g uirpoiiernt,l is tiveValue of toolhirn Ii, 

f',
value of the tife Ipent lby 11l i!dult hoii -hold in,'ih<re ei:h,,f ('oo.itI ,i)l or 
ifosrm,
caring for chlden in thel house.hold We have s.rat4'd thef'e tWO oft ittle 

s4-vew 

inrornile eert of ueq tl toIeraltngfno ll+ 'i 'tdlifiii ,' t 1t' fiiilly' 
IsW I t.( 1111olal Is,' art ratrIIl irs -I l, I It aiinte'rn I~w-( is up ' i' fthe ratI. A k (J tfs I(-I aM~ el 

talin.,alkat whieh ii, I'r.":e' 
life cycle, wr ve' orhotld trantfer-e shofld:l l.' ha li a w-ft sigt ,1 n Onlydltd Na1t,, Im one 


the rrfeIpsl Jllarge h leewevee'. imi+ i 

l,+hte ir 

SJm-t t) f" gflA Ait ia el' o-< 1hKe.4ura. ta111m.f i ea i islean like'ly 

to be part of o eanongoing vidihange pa e<'e 

if a valt' of til product was rI'plwaruil Il tile M-F l,th eItem wa m luilrd lif Iule Incolte, 

40 
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use from the other types of household work for several reasons: (1)Amounts oftimc 
spent cooking meals and caring for children are subject to potential measurement 
error, for there is considerable ambiguity in the precise definition of these activi
ties, both conceptually for the analyst and operationally for the interviewer and 
respondent. (2) Perhaps more than other houehold activities,, cooking and child
care may be done jointly with other activities; for example, a woman may watch 
her children while she cleans her house. (3) Finally, there is a que.ition of whether 
cooking and childcare are purely productive activities or joint productive-consurnp
tive activities. 

Total aIctuail incomc I1,our final unadjusted income composite, conists of the 
value of cooking and childcare added to total actual income 1. 

We also constructed three additional income conpo.'ites for p.rpos":i o co.n

parison with the last three composites ,tefincd above. The distinguishing ftature of 
these three additional rneasure isMthat they (10 not dificrentiate beiw, en leisure 
time and non market work time as do total ohsiervahl(- incmn, tot;il actual income 
I, and total actual income II. These new incotne conpto Ates ire denot ed as :ton
dardizcd ob.,'ri,(ble iuC.w to Idi .,i(ct iicome 1,and st(ar(drdizd(Ictul 

incomne IV/'l'he e rtie :ure: adju.st for tie variation in hours of work (and hence 
hours of leisiur consumption) implicit in each of the unstandardized income mea
sures by evaluating tlhe corre:i)onding income measure at a common number of 
hours for all adulti iithe vample.' 

Making ihese'Concept.i Operatlonal 

''he empirical construction of each of the income components diSctuised above 
is summarized in Table 1. Some variables required little more than summing the 
responses icro:c 1iall houseliohl iernbers and taurve)y rourdn: to arrive at an annual 
househol total for that type of income, while others involved ext.nsv'lve imputaI
tion. All c(inporintbi are (17111 11 ( incorr:!i, 

Wage inc.nh' is defined a the tmn of earningi acros act ivitic:i, survey rounds, 
and adult., in the houvehold (per,,ons 15 yearsi ofage or oldir) for all activitie:4 that 
were coded ai part-tinre or fllti me wage.paying jr'bh. Infornm Iio concerning all 
inconre-earning anctivities, over the four months prier to the survey for all im11 ;,d
uals in Coh h1!:,hldt wasM ri.corded in each round of tIhe iiurvvy in tlleo 7ime 

, We (io4,' l"t t4 ) n:vril4 o , mrt coneri ttv .rr . od g t,rttoarkrt i t o u of theithdilii-4 lu i( iit 
amlbigulty involv,.d in Idl(Matog berntweet thttco tpo,,tte nnd t tal t wr vtdlIe mommi For exuam
pie, ifa perFwao %&rkink o itin rinlilo)rj guto pImid both rmton'y wan ,n min in kind piy ient., fitl oti l 

working hiourn will rlttw up i Jhomtri. nt)rittrmmpt waxn md11 o nil l.maorket ilrtolltf brotmn 1W.twe-n 
the two (onixuitJ tt IlIthittyp, of Mitat t 

' 11" lot t umrbl<. of loorn i rtrurlwril .; , it("ootmuo re in tih omv.n o.f rh ft-tolpi j"-ft'iltlngtlm)(" 
acj.ivitien t iilrothne o artlumTttrf-tltpm'ltt<lrh i 'm-+ dmng tlt it !',tOur 

"The l'I. writlh 1 -rreo(ft p r 1- i fotr f)+' -', It''h 1 I1ntudtit y.u, ituonnutirt-, frollmI1 m"t itll ', 

which Ohw*wag" 111mo'l lad I m dvrfiv'., w , m ntmtgr t'i wl' tlliig tlhiimwnrk d!la it. f, re h ( 
survey, ill4 montl intarv,l+, In ratlh found tl. liqi,-n . nM ufti urd miul ui.n oVi-I thewa 't(tmi'iltl't 
pr'viotn , ntt1ttt. glVng on it totlil of 12 monti of nmformntLirm Htw e.r, Il. rotiol nIntevi,' Vn were 
con hutlued ov,-r t I month 1<ritw iie g, Hotunl I mi,lrvieww worie <onduttl 1wi.tt, itn Augit 1976iand 



Table 1 

SUMMARY OF INCOME-COMPONENT DEFINITIONS 

Income Component Items Included in Definition 

Wage Employee earnings 

Business Net farm income 
Net !jusines in-orne 

partnerships) 
(including income from 

Monetary receipts from cottage industry 

Capital and interest 	 Land and building rental income (cash) 

Dividend income 
Interest income 
Insurance and E.P.F. receiptsa 

In-kind income received Ily employeesIn.kind 
Value of home consumption of own animals, 

animal produce, arid crops 

Value of home consumption of own business 

prod ucts 
In-kind (share) recipts for land rentals 

Transfer 	 Interhlous.tehld transfer paynenlts 

Income value of at0sct gifts rceived 

Housing services Net value (of hou.,ing ,s.rvicvs from living in a 

house (le (W n 

Cottage industry Value of time t'pnt prodhicing cottage-industry 
ploducts cloutned ill the h(om' 

house, 
washiing clothlis, and perfornning other house

work tasks 

Housework 	 Value of time' bpent clhaning shopping, 

Cooking and childcare Value of tim' sp nt cooking iaas and caring 

for (Jwn clddren 

programal.mploy.-ts 'rovidhent Fund, an insuran,' curn rtirement 

an l Workman'ai Compensationanalogous to a cro,-s betwe,,n Social Seetnity 
In the United Stites. 

Budget Questionnairest, N FH and MF5. Fo.- reasons discuUssed below, income-earn

ing activities in which the per.son i4 not classified as an e'ploye (i.e., activities in 

which he or she iMselfemphyed, ,n eniployuir, or a worker in a fimily business) 

are not includcdl in wope itlorl d::I)ite the ftact that, coliceptuahly, wse activities 

include a labor coml)one t. Tbww' are inclid.d in blisint-:i;i i1won[(. 
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business earnings, or accounting profit, and the magnitude of our wage income 
variable is correspondingly understated.10 

When the form of business organization was reported to be a partnership, the 
net earnings reported in the data were those for the partnership as a whole, not 
the household's share of those earnings. For 69 percent of these cases, the family's 
fractional share was reported as an "observation" in the questionnaires; in these 
instances we multiplied this share by the partnership's net earnings to arrive at the 
family's net earnings. Where the fhrnily',3 ownership share was not reported, we 
assumed it to be one-third, the average of the reported shares. 

Capitaland interest income includes cash receipts for rental of land owned by 
household members, di;i'dInd income, and payments received from insurance com
panies and the Employee's Provident Fund (i,,PF)'" (all of which were reported 
directly in the data), as well as net interest income. Net interest income was not 
reported directly in the data and therefbre required so fie assumptions for its 
calculation. The data reported the total amounts ofmoney borrowed or loaned out, 
the length of the repayment term, and the magnitude of paymneit.s. If th repay
ment wi,-. in a lump sum, we dAined the implied interest income (outgo) as the 
difference between the r(payment amol ut thehne initi;tid lon (borrowed) amount. 
If, however, the repayment was accomplished over a period of time, we assumed 

http:understated.10
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a permarent income stream that could be generated by the assets, again assuming 

a 6 percent rate of return, and include this as part of the reference year's income. 

The value of housing services, a measure of the income value of the stream of 

services derived from living in a house one owns, has to be imputed because we do 

not know housing rental values for owners. To impute this flow, we first estimated 

a regression explaining variation in logarithm, of monthly payments for housing 

(i e., rents) for the sample of households renting their dwelling units. (These rent 

regressions are presented an(d discussed in App. D). We then used the resulting set 

of regression coefficients, which can be viewed a's hedonic prices for various housing 

values folr the sample of households whoattributes, to derive )redicted rental 

owned their places of residence. To use these regression coefficients to derive 

made several adjustments. First wepredictive rental values for hoic )wners, we 

adjusted for the lower variance of'predicted values relatiye' to actuail values. Since 

one of our main concern,; in thim study is the effctt that brmidh ningI the definition 

of incr me his on the drspirs ion of the (istribution of inconie, wev we re concerned 

with the problen of' ;trtificially lowvring tie variance of cornipooct.s constructed 

through regres!,ron imputation.'" To minimize th is l)rot)lern, w( addd variance 

back into he predicted rent by rivinig each homo,,wner hoO(,ch()l(l itsi )redicted 
atno)io;i] (ditrihuvalue fron thew rent equation idu a randoi numnber drawn froi 

tire rent equation.tion with mean zero and voriNne equal to thit' eror varian 
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own use," and then summing these amounts across all adults in the household. The 
resulting total, subject to reservations concerning whether the wage rate is the 
"right" value of time (as discussed in Sec. I), then serves as a lower-bound estimate 
of the value of*those goods and services produced in cottage industry. 

For individuals without an observed wage, we use the predicted value gener. 
ated by a wage regreiinion. (We estinattd fwparate wage equations for males and 
femalets; these are presented and discusmwd in App. C.) To this imputed wage we 
added an error drawn from a normal distribution to preserve variance, as we did 
for imputed rents. For individuals who were not married, this error had a mean 
of zero; for married individuals we attempted to utilize information on the covari
ance structure of the distributioruof hw'band:' and wives,' retidua s in calculating 
the error we added back. We computed the correlation coefficient (. 143) between 
husbands' and wives' compute(d resi(hals for the namhple of Inishand-wife pairs for 
which we ob!erved the wages of both. Then, treating thef:e two re.-ifduals as being 
diatributed as bivariate normsd,wv u:med the information contained in the observed 
residual of'one iqouse to cornpu te the re ,idual oftho other. For examplh', when we 
observed the huiband'a wage but not the %vif*e!'s, we g,,ave the w,'ife an error equal 
to the e.,tiinatlul correlation c(,.flicient titnc.,i her hushndl'i3 ofmcrvcd error, stan
dardized by the ratio of the variance(s of the two mrn,,inal d ietribution:s. That is, 

jl ,,1,ty,. 111 )-,,. k tkI, t,,, t" I),d, 1, ~l,,l IL,.,." .. 1- -I',ll J ,,,11,1111t1 [d+)'Ill. !., .,illflllld 
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uted to him. For example, an average of 1,490 hours are spent annually by adults 

in income-earning activities that contribute to total observable income. To compute 

we calculate for each individual the diflerencestandardized observable income, 

between 1,490 and his reported houra of work in the activities that contribute to
 

total observable income,'' multiply this difference by Ii i wage rate, sum these
 

across adult.'i in the housqehold, :tad add the total to the holsehold" total obscrvable
 

income. We aro-a , uming that the individual who workt-d fiiwr tha .inhurs
1,4% 

extra hours of leisure (an in-kind ;otirce ofI income)implicitly chose to consro e 
rather than work, and therefore his income hould rellect that extra consumption. 

On the other iand, the individuil who worke-d more than i,190 hours chome to forgo 

those potential hm, of liure ,onsrnmptiol, IIOl his aldju:,ted incolm tot.1lI sould 

reflect that extra cos!t. For the litter example, our procedur , ' -.,wolhiuht ract from 
the lei.ure conAumptionthe individual's im'IC0mue ;I amount equal to the valuo ',i 

forgone relht ive tothe ,,atple tverape.TheIploc 'IdW for A.IIIardizedi I,'e IrIVIIg ot 

work [,oursactual incomes I nd 111'art identicatl, tiave for the' d zftrt.nce inI .Inea 

at which wc 'd 'l'ho:otnd:irdim'ijos welt. 1,9|3 'd I8Ihotur:, fir total actual 

income I and totl actud incom II, r,qpctiviy. 

h i. kl1. for . . t: ... ,, . . " Th e V. t . . . II, r ....;| ...... .. .. ..... 'l'}tr ,,if,!, , ! t iriorm e 

1, tit 'I IAW I:f~ t!,(e rilk 'i- huut rcloorti.I thatFor eadzIIh it ili. I d.itii t,4ed 1 ,!i1 



IV. RESULTS FOR THE ENTIRE SAMPLE 

This section preaents findingp regarding the distribution of income for our 
entire sample of 1,V- hou-eliokL in Penin!ular Mndsyeia. A--; we noted earlier, this 
is a random sample of households with at least one ever-married woman less than 
50 years of age. For this sample, we examine the impalt on the central tendency 
and dispersion in the income diitributio', of*broadening the definition of income. 
We also con.iler the effect of alternative aljustlfentsi for bouwhold ,,ize n(d corn
po8ition. Finally, we ab.eWS how standarJlizing income flor numb,,r of Im.-of'work 
(leisure) affects thee result.. We als'.j conider how th,:c Vriols changes affect 
particular pirtn of the is mm, (lis.trimution and how they afflect htv,,,olds' rank
ings in owI ic)5 (limtribution. 

MASURE; OF ClENTRAL TiNDENCY OF 
UN.SI'ANI)ARI)IZEID INC,I)1 

Means; o1 !,icotno (omnlioncrit mimd (>mnposltes 

"lalm' 2 and li:. I III r..1 levels and relative shares for the nine compo-sn 
nentl fi ' n1,,o- iIn st>u. lt a.,rting, with thoe most commonly consideredd(01m" IIl, 
in othei incow dr: ribution studif, 1ri d :how;, thi, ,,flect on the size of composite 
income :nw;i'ir(:, ,u! ;ddlih t- I t, th.tat #. ,.s-, ty. i(; !lv com ide'red All the 
data in T,ddelh ? i,.f'r to :,);t.( ,: lmll insom(.s lst , 'lhe ,flectu of 
adjust.ng mmcomw ftr hou .h'il ,Iwzv and Iv.:iihting of I., Ii 

http:adjust.ng
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Table 2 

COMPONENTS or INCOMR AND ALTERNATIVE 

DEFINITIONS OF HOUSEIHOLD INCOME 

Mean Level 

Income Component (M$Iyear) 

Wage income ................... 4,98G 
Busineaa inco .ne................ 2,830 

Capital and 1,trMAt income ........ _ 403 

MAItKFlr INCOME 8,219 
Transfer income ..................131 

Value of houiihi tcrvice's.. ........ 352 

In-kind incom ....................416 

Cottageindustry incolne ............ 499 

TOTAL Oli;HL \AlIl,l: INCO(mME' 9,617 
V alue f hot_ e.w w,k . .. .. . ... 1,410 

TOTAl, A(I 'I IA IC(MH I 

Value of ro,-,, , rti (irthi .... ...... 

TOTAI,ACI UA. il,'()' - II 

11,027 

j 

12,781 

Tromfw 

inncome 
22.1% 

o'. 

b 

'itMake 

,+7,? ,..:i
,Wage 

ir tn 

Income 

+ 

[.! Tohtal 

hio 

otmi l e 

i rorne II 

Fig. 1-- Jlcol )otmijx)twiti, n)(i nit,. itiVtiv composite measures 



observed transfer income, the value of owner-occupied housing, and in-kind pay
ments would have resulted in an estimate of mean income for our sample which 
would be M$899/year, or 10 percent, too low. 

Our in-kind income component includes the value of home consumption of 
identified goods and services. The VAIu, of home production and consumi)t ion of 
goods not specifically identified in the daLta is rilalured by the cottage-industry 
income component. The value of this "hidden" form of income, M$,199/year, ex
ceeds that of the obhervable component, in-kind income, suggesting that estimates 
of in-kind consumpt ion based on rel)orus of actual l)roducL4 consume(l may dramati

cally underzitat~e the tot.d value of this form of incooe. 
Adding tr r income, thefi, vaue of housing servi ces, Identifie(l inkind in

come, and cott-ge-induwitry incomet to market inconit, incr ejes average annual 
household income by Ml,3,, or 17 peCrcent. This bro;ider ncone zi.wu re, the 
household'm totaul obse1rvable income, averag,-d M$9.617 in Matlay:i,i (luring 1976
77.3 

Our n(ext 11cofill, co(,; (111ont 'on:ti of th, value of the (e(or) aC 'WrvicCH 

produced hv :uch t.V)i(d hmwuhlod activitit,:4 w,WThuig (hthlw:,, ho.se,Na cleiiil 
shopping, and other houswo.rk 'hii componcit, which ihdinotd ho.rt, ai the 
value of liwl4Wofk, h ii f ,1 V ' a . l9I,t to toulWhe ,(,, poi) 

obt.,rvabh, ie , to firni tital incot 1, wea:,tlitil uLtysian 
o 1 1bhu. .ailtl idd 

a;ctual m ,n M 
hou.sA-hol I it) in rce ,d:I11 jIwrt(cnt 

'['lTe firuiul Inlcmlt' (w prolw(i9'!1t '( ld('r, the vaii ' tit ' itiII t hoift re', 

http:houswo.rk
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However, as shown in App. E, these ratios of vlue of housework to total income 

are smaller than comparable figures for other :ountries. 

Medians of Income Composiites 

means of the variousi income compositesTable 3 ipr,'st n s both et.ihans mI. 

(and adjusts houselohl income for diflerencves in houtsehol size an(or composi

of"th.im M17o11" ur,: I,,''able iare substantiallyn 

smaller (lesm than 50 percent for market income) than the corrvt,po)n(liIg m(eans, an 

of' positive skewness in each of thet (ii.tril)Ution's. In 

tion). "'h" mtfdians various 

indication of the high (egree 
addition, regardhIe'i,, of how we adjust for homtsh'hol size, the rati() of me,.1 to 

mnedian fialls as we hroah.a the (-firlitio)n of income. lhis ((cutr., b(au.,e i)tr)hlidt

lt II I the hovring the (lefinition of rttom h;v; ialarger itelatn%e Itmpt't ()th)u,.soi 

end of the di:t ribut ion Thi point Ian be hihlig; htc(d by notriltr th 1,1.(t 1 f imo i
tra a' vcJ 'Theening thet 111uo)tt' coil(tcpt on tihet I.(ttila , rtlr tha, ulle1(t, 

ia't to tItlotttl' t . LA iit(d(twtmnov'It(Ient Ito lT1i inicitti to( toal. Oh ,tV;tb]J' 

,s"si()tb\ h.alf.., lah rg,jg tl v. odv ft11):11 t he- t1it r ('t 

(rl'( l olt (v ' t i of1 te( 14i 1 .li1iti ,ctlthl i 

111C'iz lsr'iseb.h l)ftn )uut. 
h( in(wt,) ,v WI)7peric('lnt ) )I ' l 

'11t IltrITI ' 't tj ll(('(,t ( f th ,- l i ~ ,t ! ) i t t -" 111 1"'lI It) ;1 I e 
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household income; all 6,992 individu ila in tile samimled householdh are the units of 
analysis for the per capitai individual incowes sthown Adjusting for the number of 
adults or nUmber ofmembers in i household (which average1.'1 a d 6.6, rcs)ective
ly, in our sample) of cour-e reduces tie .iz. of all our income n su'wi'i. ]ilowe\er, 
for each ircome composite, adjustmetist for nuiber ofad ilt., or hou holht size 
have little efrect on the r-ti¢wi of ilean to inedlliii or oil the .,iz( of' the relative 
increase in ilCOlie Wlien tile dttil ition of in oire is broaideinid 

The use of individual rit iur :utIhani1. 14,hlyd, w,,if'--i' rt _m- , 7 iL:d 
mediilns of'per c.ipit income by id-,ut 1) p-rcont (thait ii, for ;t :i.in dfinition of 
income, the in.n or median (if the ,tietribut ion ,, iniih idjufl, hy i)l. capita 
household incOinlLt is about 9 jercent lower than the ot ric:ouiling nowaii or ntdian 
of tile distribution of how,'hod~l by ir capita hiowhlolul inC" n", (ot wIorted 
here). This is sio because larger houscholhL, whom,, n-n)!-.r:i gvt, 'on. %wviglhtit) tile 
distribution of individuals, tend to have- hinullrr ,itacapr iaconie; (se TAble 29, 
p. 81). 

INEQUALITY IN lIE I)ISrliIIIIUTION OF 
UNSTA NI)ARDIIIZEI) INCOMI-N 

In :id,litfioi fti w.,. --,,i, X -t .tr, - #,,, J.,.,,.... . , ... .-C. ) t€... ..... ;,-f ..- .- A. 
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representing perfect equality, i.e., all incomes the same, and 1 representing perfect 

inequality, i.e., a single unit receiving all the income. The Gini ratio is relatively 

sensitive to inequality occurring in the middle of the income distribution.' 

The Theil index is a measure of inequality based on information theory, devel

oped by Ienri Theil (1967). It varies from 0, perfect equality, to In (N), perfect 
Two of the advantages ofinequality, where N is the number of population units.' 

this measure are its ability to ;iandle zero values of income (unlike the variance of 

logarithms of income, for instance) and the ease with which it can be decomposed 

to re''eal the proportion of inequality due to within- and among-group diflerences. 

The Theil index is less sensitive than the Gini ratio to inequality in the middle of 

the income distribution, but it is more sen:itive to very large relative incomes. 
as the standard deviation of incomeThe coefficient of variation is defined 

divided by the mean. It is a common meaFure of relative dispersion which, like the 

Gini ratio and the Theil index, is unaf, cted by a proportional expansion of all 

incomes. It has a lower bound of zero, but is unbounded from above. Of the three 

measures, the coefficient of variation is the most sensitive to variations in extreme 

wealth and the least sensitive to variations at the lowest end of the income(distribu

tion. 
There is another, more general concept of inequality to which we will periodi

cally refer, the concept of stochastic domirnance.' The importance of this concept 
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type of social welfare function described) would yield the same conclusion. 
Although the existence of stochastic dominance allows us to make relatively 

strong statements concerning the ranking of two distributions in terms of income 
inequality, it does not provide any information regarding the magnitude of tle 
difference. For that, it is necessary to specify a particular social welfare function, 
i.e., to employ a specific measur(e of inequality. 

Effects of Broadening the Definition of Income and 
Adjusting for Household Size on Inequality in the 
Unstandardized Measures of Income 

Table 4 presents the results of the analysis of inequalityin the various compos
ites of income just discussed.II The overwhelming conclusion here is that as one 
broadens the definition of income, inequality unambiguously falls. This result 
holds for all inequality measures examined and within each of the alternative 
household size/weighting adjustments. We can also conclude that each successive 
broadening of the income definition generates a distribution of income thaL stochas
tically dominates the preceding one. This is illustrated by the I, renz curves for 
household income in Fig. 2.12 The magnitudes of the falls in inequality when the 
income definition is broadened depend, as suggested earlier, on the measurcs of 
inequality used. For the movement from household market income to total observ
able income, the estimated fall in inequality ranges from a low of 8 percent for the 

http:discussed.II
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Table 4 

MEASURES OF INEQUALITY 

Income Share In..ome Share 

Gini Theil Coefficient of Lowest of Highest 

Income Composite Ratio Index of Variation Quintilc Quintile 

1064)Distribution of Households Ly Household Income (n 

2.34 2.3% 66.1%Market incowe .616 .850 
3.3 61.9Total observable income .567 .709 2.05 
4.5 58.0Total actual income I .518 .591 1.81 

Total actual income II 480 .501 1.60 5.2 54.7 

1064)Distribution of louseholds by Per Adult Household Income (n 

66.1%Market -Wcoflie .614 .916 2.99 2.6% 
61.8Total observable income .560 .758 2.59 3.9 
57.9Total actual income I .512 .635 2.26 4.9 

Total actual income II .479 .5,14 1.97 5.4 54.9 

Distribution of Individr'alsby Per Capita Household Income (n ("992) 

2.57 2.6% 65.3%Market incorre .6G3 .856 
3.6 61.2Total obsarvable income .561 .714 2.23 

Total actual income I .516 .602 1.98 4.6 57.7 

Total actual income II .481 .516 1.75 F.3 54.6 

index, the measure most sensitive to changes at the lower end of the income 

distribution, shows the greatest fall in inequality when the definition of income is 
broadened. 

Essentially the same story is told by the per adult household and per capita 

individual distributions. The levels of inequality tend to be slightly higher for the 
.. -- . .. .3-4 -1.. ...a:-- ..- .,- 41-. . C-a, f i l- - nl,rrlfn r];eflr~illtinn fnri, .lnl l. t.ffi 
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household income is positively correlated both with numbers of adults per family 

and with overall household size. 

Our finding that broader definitions of income are less unequally distributed 

ones may havu important implications for intornational comparithan narrower 
sons of inequality. We find that for Malaysia, definitions of income that are biased 

toward including only income earned in fbrmal :market activities yield distributions 

of income that aie more unequally distributed. Since the extent of economic devel

opment is highly correlated with the extent of the formal market, income defini

tions biased toward market activities tend to overstate the extent of inequality, 

nonmarket activities contribute substantially to
especially in LDCs, where 
households' well-being. The common finding that "income" (based on a definition, 

say, like our market income) is more unequally distributed in LDCs than in MDCs 

(more-developed countries) may merely be a reflection of the fact that flewer fami

lies participate in formal market activities in the former than in the latter; it does 

not necessarily mean that well-being or consumption potential is less equally dis

tributed in LDCs than in MI)Cs. 

Effects of Broadening the Definition of Income on Different 

Portions of the Income Distribution 

So far, all of the di,;cussion relating to the alternative definitions of income has 

involved summary measures of the central tendency (meats, medians) and disper
.,,.,-;;, . ~ i~nmfR inrv opf noorest 
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total actual income II is 3.6 times the size of market income. This ratio fills to 1.4 

at the 90th percentile. Comparable figures for total actual income I are 2.5 and 1.3, 

and for total observable income, 1.7 and 1.1. The positive relation between tile 

height of the curves and the br,)idness of the income definition means only that 

incomes increase as we broaden tn,. d-dinition of incoe. The consistently negative 

slope of each curve and the fact that the function is steeper for broader definitions 

our earlier ; ,silts that inequality u naiml; iguouslyof income are consistent with 

falls as we broaden the definition ofinco me. Also consistent with our earlier results, 

Fig. 3 shows tIt th e impact of broadenine- dhe definition of income is grcat, .tat 

the lowest end of the income distribution. The difli'rences in the heights as well as 

the slopes ,fthe three functions in Fig. 3are greatest over the first two deciles. This 

indicates that the in('reases in income and the decrease in inequality produced by 

this portion of the incoine (listrihubroadening the income definition are grealo,,t inl 

tion. 

Effects of Broadening the Definition of Income and Adjusting 

for Household Size on Households' Rankings in the 

Income Dikztribution 

clear *v that broai(iitn Ohe defini-Table I and Figs. 2 and 3 have shm n (uit. 

tion of inome tighten:, the (listrihution of incom,'. flhw,,vel, thiec daLta do not tell 

ionin the. raen%- (itril)ution.a hotiehold', 
( hLtehfl('. ilUonie 

us whether it ;Ifhich, relat iv,, pl.it 

Broadeninp th (lirit ion ofil(onie iniiy iiel i',eeevCrt 

I -__- - .... ... ......., ... . , . . . t11:111 0 1:f ,t 't" ri(ch hut I" the 


