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I. Project Justification and Potential Utilization 

1. Summary 
Title: Impact_~Education, Employment, Rural Development and 

Health/Family Planning on Fertility and Women's Roles. 
Contractor: University of Pennsylvania 
Principal Investigator: Jere R. Behrman, Professor and chairperson 

of Economics, University of Pennsylvania, 
Philadelphia, Pa., 19174 

Status: New Project 
Time Period: June 1977 - December 1979 
Estimated Cost: FY 1977 $140,538, FY 1979 $104,234 
Total Cost: $420,362 
Project Manager: Barbara Herz, PPC/PDA/SPA 

The goal of AID, reflecting Congressional concerns, and the goal of many 
LDC's is to increase human welfare among the poo~. Human welfare requires 
understanding of how families function and what affects family welfare. AID 
has collaborated in providing assistance in major policy areas in order to 
directly affect family welfare: health, nutrition, education and training, 
rural development, family planning, etc. Our present understanding of how 
our assistance or related policies affect individual families is," however, 
quite sketchy. We particularly lack information on the role of women in 
development. The paucity of knowledge about the role of women inhibits 
the achievement of general development goals, and makes efficient implemen
tation of the Percy Amendment directive extremely difficult. 

The major purpose of the proposed research is to investigate the roles 
of women in Nicaragua. The research will use a family decision making model 
that emphasizes the impacts of and the interactions among education, health, 
nutrition, population, and rural development policies. The research will focus 
on the poor, particularly--but not exclusively--in the rural areas. This 
investigation should shed light on the nature of policy tradeoffs and 
interactions and the most cost-effective policy package for the objective 
of increasing human welfare. 

Certain hypotheses can be put fontard as to the probable impact of 
individual variables on women's roles and fertility. For example, we expect 
to demonstrate that increased education and family planning services will 
expand opportunities for women and decrease fertility; as health and nutrition 
improve we expect to demonstrate that it will affect women's job opportunities. 
These concepts are closely interrelated; our research will help explain just 
how they are related. And our project will help demonstrate what affects 
fertility and women's roles. 

A-secondary purrose is to develop (if not already available) and apply 
statistical techniques that meet the shortcomings of previous studies. These 
studies have incorrectly specified their models and ignored unobservable 
influences on the variables. We propose to properly specify the model by 

including all relevant effects and by adjusting for the statistic~l error 
contained in the previous work. These methological refinements may raise 
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questions in some important respects about simpler approaches utilized in other 

related ~tudies and may suggest that widely used and more simple approaches 
are robust. 

Other purposes include: the development of a new data set on micro 
behavior in LDCs tc be placed in the public domain; the testing of sample 

instruments developed under AID auspices by INCAP and Freedman and Mueller; 

the further training of LDC collaborators in i~portant aspects of social 

science research; the development of a new group to be linked to the 

Rand-National Bureau of Economic Re5earch-Yale Economic Growth Center 
Consortium o~ human capital research in LDCs which is being supported by 

AID; and the stimulation of additional research. 

Nicaragua provides an ideal location for .the study, since AIDLW ______ _ 

has endorsed the proposed proj~~t, national officials are interested 
in the issues under consideration, 2.nd there are capable country scholars 

collaborating in the project. In addition, the Nicaraguan government will be 
interested in utilizing the results, which can be applied in other LDCs and 

therefore utilized by other LDC policymakers and program planners. 

The results of this project Nill be disseminated in (1) a series of 

technical papers and a monograph concerning the details of the study; 
(2) a policy-oriented monograph in English and in Spanish addressed to 
AID officials and LDC decision makers; (3) a conference for academics and 

policy makers in ~icaragua; and (4) a data bank in the public domain for 

general use. 
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2. Research Purpose and Expected Products 

The overall purpose of AID programs and of many LDC's development plans 

is to incr~ase individual human welfare. The Foreign Assistance Act requires 

AID to give particular attention to improving opportunities for women. AID 

has also dev0ted major attention and resources to encouraging voluntary family 

planning, in an effort to mitigate serious ar .. d growing demographic pressures 

-
on scarce development resources and to j_mprove maternal and child health. 

This year t~1e Agency has proposed an additional Section 117' for the Foreign 

Assistance Act that emphasizes the role of development programs and policies 

in encouraging smaller families. This Section calls upon the Agency to devote 

additional attention arid resources to identifying the ways development 

influences fertility and to modifying LDC policies and programs and AID 

projects, in keeping with LDC preferences and objectives, to encourage lower 

fertility. The Agency already made a similar commitment in the Population 

Analysis Paper of July, 1976, and is the~efore moving to implement this 

commitment in advance of actual Congressional action on Section 117. 

Over the past several years evidence has accumulated to suggest that fertility 

and women's opportunities have a major impact on each other. In addition to 

providing family planning services and information, extending opportunities 

for women--particularly in education and employment--seems to do much to 

encourage lower fertility. Similarly high fertility can easily discourage or 

even prevent women from seizing opportunities to move beyond their traditional 

roles. 

The -interdependence of fertility .:.md women's opportunities--and the 

mechanisms for changing either fertility or women's opportunities-~remain far 

too poorly understood. Of course both fertility and women's opportunities are 
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complicated phenomena, reflecting social, economic, health, and family planning 

policies and traditions. To fit together even a few pieces of the puzzle 

properly is a difficult task. Most research has therefore focused on only a 

few pieces--say f~ily planning services as it relates to demographic data. 

We have developed considerable helpful information in a limited number of areas. 

But we have not taken sufficient advantage of modern statistical techniques 

developed over the past decades in both the physical and social sociences to 

sort out multiple influances on, say, fertility and women's opportunities, 
1/ 

and to explain how fertility and women's opportunities may interact.-

Such an analysis has the purpose of at·least roughing out much of the puzzle, 

so that particularly well understood sections can be placed in a broader 

context and areas for priority attention can be more accurately identified. 

While such analysis begins with consideration of a large number of variables, 

and requires considerable data it ends by pointing up which of the variables 

really matter and focuses on these. Thus policy makers can have greater 

confidence that what they select for priority attention is really appropriate. 

Our research would utilize recent methodoligcal advances· that permit more 

accurate sorting out and comparison of multiple influences on fertility and 

women's opportunities, and more accurate assessment of their interaction. 

Specifically, we can measure interactions more precisely and can determine 

with greater accuracy whether there are "thresholds" ot: particular levels of, 

say, education which especially influence fertility. This will enable 

program planners better to understand whether, for example, only three or four 

years education has a major impact on fertility or whether eight or ten years 

are necessary. 

This research should have direct relevance for both Section 117 activities 

and AID's efforts to extend opportunities for women. Neither area is well 

understood; exploratory research is needed in both areas. Quality research on 



fertility determinants is particularly short in Latin America. We will use 

data available in Nicaragua. 

We expect, for example to be able to test the propositions that in 

Nicaragua: 

(1) Fertility declines after a threshold of only four-five 

years education for women or girls--and again particularly after 

secondary education. 
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(2) Providing women good wage-earning opportunities encourages both 

employment and lower fertility. 

(3) Providing maternal and child health services encourages lower 

fertility; 

(4) Providing family planuing services, in and of itself encourages 

lower fertility; 

(5) Providing integrated health and family planning services 

particularly encourages lower fertility. 

Because we have been in close touch with leading Nicaraguan policy makers 

(our group includes Nicaraguan researchers and policy makers) and with the AID 

mission we believe our research would be useful to Nicaraguan policy makers 

and to the mission. 

In addition, we believe the results will have far broader applicability 

within Latin America; and establishing the effectiveness of the methodology 

could potentially affect the course of AID's research in other geographic areas. 

3. ?ignificance and Rationale for Research 

3a. The Development Problem and Its Relation to AID. One of AID's 

primary objectives j5 to help to increase human welfare in the LDC's on a 

sustained basis. The Congressional Mandate and the Percy Amendment Directives 

require that particular emphasis be placed on the situation of the poorer part of 
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LDC populations and on women. The Agency proposed amendment 117 to the Foreign 

Assistance Act expands this emphasis to include the identification of the ways 

development affects fertility, and AID's role in helping LDCs to reduce fertility. 

Welfare, of course, encompasses a number of factor~, among which are the level 

of per capita income, health and nutrition, education, occupational 

status, and the quality and quantity of children. The distribution of 

such factors among family units and within family units also affects 

the overall level of welfare. 

In its effort to help increase human welfare in LDC's on a 

sustained bases, in recent years AID has focused on the agricultural, 

education, health, nutrition, and population sectors. Very substantial 

funds have been devoted to support policies in these sectors throughout 

the developing world. For example, the recent AID [1976: 6, 48] review 

of population policy reports that Title X assistance for population 

policy alone has totaled over $750 million in the past decade and 

recommends expenditures of $200 million per year in the near future. 

In Nicaragua, the country for the proposed study, AID activities 

in these policy sectors has been substantial and are growing. AID/ 

Nicaragua budgets for F.Y. 1977 total over $16 million in food, nut~ition, 

population, health and education programs alone and over $19 million 

has been proposed by the K1ssion for these areas in F.Y. 1978. AID 

provided $12 million to supplement $18 million from the Nicaraguan 

government for the first year of the integrated rural development program 

(INVIERNO), and the Mission has requested another $11 million for the 

next fiscal year. The Mission also has submitted PID's for expanded 

related activities including rural sector development loans, services 
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for the urban poor, small farm enterprise support, funding for the 

Office for Women in the Ministry of Labor establi-hed in early 1976, 

and rural women leadership training activities. 

Prima facie, the situation in Nicaragua warrants support in these 

emphasis policy sectors in the sense that existing conclusions are 

quite poor for the majority of the population. Recent AID/Nicaragua 

(1974, 1975, 197Ga, 1976b] sec~oral assessments, the health sector 

analysis by Holland and Davis (1974], the Korten (1973] survey and the 

AID/Nicaragua sponsored report on the role of women in the economic 

development of Nicaragua by Diebold de Cruz and Pasos de Rappacioli 

(1975] all point to very poor conditions. A few examples are useful 

(see these reports for more extensive characterisations). Over half 

of the children under five suffer from mild to severe protein calorie 

malnutrition. Anemia is equally wide spread in-rural families, and 

40 percent of the males and 54 percent of the females have goiter. Only 

64 perceri.t of the urban and 6 percent of the rural population have 

access to potable water and sanitation. In the early 1970's, 13 

percent of all children born died before reaching age one and 15 .4 

percent died before reaching age five. In 1971 48 percent of the children 

aged 6 to 14 were in school, illiterates comprised 42.4 percent of the 

population, there were 0.68 active doctors for each 1000 inhabitants, 

unemployment was 3.5 percent but underemployment was 22 percent and 20 

percent of the heads of households and 47 percent of the youths in 

Managua did not have steady jobs, and the dependency ratio (those under 

15 or over 64 as a percentage of those 15-64) was 105 percent--second c~ly 

to Bangladesh according to the Population Council. Landless labor 

accounts for almost half of the rural population of working age. Almost 

half of the families are headec by women. Women Iace apparent discrimination 

in credit availability, occupational opportunities and legal restrictions. 
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In 1970 t'1e average per capita income for the lower half of the population 

was $91 pt - year--less than 6 percent of the average for the top five 

percent. 

The Nicaraguan government h~s been following policies, often with 

AID support, to improve the situation. For example, public expenditures 

on health increased 736 percent from 1950 to 1970 and-government expenditures 

on education rose nearly 300 percent between 1960 and 1970. The integrated 

rural development plan for 1975-1980 mentioned above, which apparently 

2 
is meeting with relatively great initial success, is another example. 

Despite the increasing policy emphasis on improving the welfare of the 

majority of the Nicaraguan population which exists in very inadequate 

conditions, the task is of such magnitude that it w:lll : ~quire concerted 

policy efforts over a number of years to improve the situation to an 

adequate level. 

Moreover, there are substantial problems in evaluating (in terms of 

the impact on human welfare) the cost-effectiveness of the policies on 

which AID and the government of Nicaragua have been collaborating. A 

number of these problems are enunciated clearly in the AID [1976] popu-

lation policy review and in the AID/Nicaragua recent sector assessments 

and study on the role of women all of which are cited above: 1) The 

services and information generated by these policies often are not very 

widely available so their ultimate impact may be difficult to judge. 

2) Data inadequacies are the rule. On many critical issues almost no 

systematic data exist. 3) The p~enomenon of interest are quite complex. 

4) There is considerable interaction among the various policy sectors. 

At times this interaction is reinforcing (e.g., improved nutrition 



leads to better health and higher labor productivity and greater returns 

to many human capital investments), and at times it is partially negating 

(~.g. increased agriculture production partially based on wider use of 

irrigation systems, chemical :prayage and migratory labor, as in 

Nicaragua, may cause greater rural health problems by facilitating the 

spread of malaria). 5) There is little understanding of the individual 

and family micro behavior which underlies the macro responses to policies. 

6) In making policy choices, trade offs must be made among various 

determinants of human welfare because of resource constraints even 

though· there is very little knowledge--and conflicting hypotheses-

about the nature of these trade offs. 

The primary intent of the project is to provide information about 
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the critical underlying behavior parameters which determine the effective

ness of policies, especially in so far as they relate to women and to the poor, 

all within a simultaneous multivariate system (see footnote 1). The development 

problem under investigation thus is critical in understanding and 

analyzing a wide range of actual and potential development policy 

packages. The benefits in terms of more cost-effective policy packag 

for important policy sectors and greater knowledge of the development 

process, therefo.re, may be quite constderable. The inter~st in 

obtaining better knowledge of the underlying behavioral parameters so 

that better policy choices may be mad~ is strong and widespread. 

For the ·Nicaraguan situation, for eAample, all of the AID/Nicaragu~ 

sector assessments and reports which are cited above cry out for s·ch 

analyses. From a broad AID [1976] viewpoint, the recent population 

review also joins in the chorus. These documents include a large 



number of provocative hypotheses, many of which will be tested in the study 

(see subsection 7b below). Other development practicioners and resear~hers, 

such as those mentioned in section 4 below, also have enthusiastically 

emphasized the importancP of such research--not only for understanding the 

Nicaraguan situation, but also for our more general understanding of cost-
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eff ective policies in the development process. In sum, the principle objective 

is to improve LDC policy formulation by specifying the interrelationships 

and relative importance of the variables that affect fertility. · In order 

to initiate adequate and efficient development p~licies it is essential 

that the underlying relationships be fully understood. The present study 

proposes to analyze these relationships so that both the LDC and AID have 

a better understanding of what the problems are and how they i:1terrelate. 

Multivariate analysis brings all the pieces of the model together and 

pro~uces a single outp·1t. That output guides the policy makers since it 

indicates how certain policies can affect the other components of the 

model. If the underlying statistical techniques are wrong, then the 

policies based on their results are inadequate or detrimental. T~ initiate 

positive policies an understanding of policy impacts must be available, 

otherwise programs can easily be misdirected. Our research will put the 

population situation in perspective, provide an extensiv~ data set and 

give some idea of the probable effects of variables included in the model. 

3b. Previous Related Research. Work on the micro aspects of the 

interrelations ffiJ.Ong fertility determinants, human capital variables, 

economic development, income distribution, the role of women and policy 

variables in Nicaragua is in its infancy. The most relevant studies 

are two good secondary summaries of the available information and three 

analyses· of sample surveys. 



The two secondary stunmaries a~e Korten's [1973] macro view of popu

lation growth and the quality of life in Nicaragua and Diebold de Cruz 

and Pasos de Rappacioli's [1975] analsis for AID/ Nicaragua of the role 

of women in the economic development of Nicaragua. Both include plausible 

suggestions about the interrelations between population and development 

in Nicaragua. Neither includes very explicit models of these inte=re-

. lations, nor hypotheses testing. Both ~rovide good background for our 

project. 

The three surveys are all single-round retrospective KAP and socio

logical surveys of samples living in Managua: 1) A Instituto Nacional 

de Seguridad Social 1968 stratified sample of 1168 women, 15-49 years in 

age, in four classes (i.e., h:igQ, mediunl, worker, and low, as evalvated 

by the interviewers) with a questionnaire including 157 items and with 

focus on knowledge and use of contraceptives and abortion (many of the 

results of which are summarized in Fonesco Perez and Almanza (1970])l 

2) A 1969 random sample by area of 450 heads of households in marginal 

barrios with a questionnaire including 148 items by Tefel [1969]; and 

3) a Banco Central-Asociacion Demografica Nicaraguense 1974 random 

sample by area of 961 women who had been pregnant, married or living 

with a man in poor barrios (1.e., areas adjacent to ADN clinicas) with 

a questionnaire including 111 items (the first tabulation of results 

of which are summarized in Banco Central [1~75]). 3 These three surveys 

shed considerable light on important demographic and sociological 

characteristics of the population of Managua. However the data are 

quite limited in the economic dimension, refer only to Managua, and 

the analysis consists almost exclusively of sunnnary statistics relating 

to the individual variables with little concern about interaction in a 

11 
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multivariate simultaneous model and no hypotheses testing. Thus the 

proposed research in no way duplicates already existing studies on 

Nicaragua. To the contrary, the proposed research promises a quantum 

step forward in our knowledge of the Nicaragu.an situation . 
. 

For other developing ec~nomies, related work on the micro aspects 

of the interrelations among fertility determinants, human capi~l 
r 

variables, economic development, income distribution, the role of 

women, and policy variables has burgeoned in recent years. Muc~ of this 

work has focused on the determinants of the number of children within a 

single equation, multivariate framework, although recently there have 

been a growing number of efforts which consider fertility simultaneously 

with other variables. The conclu~ions which regularly come out of these 

studtes indicate some systematic patterns for fertility: negative 

associations with women's education, child education, and women's labor 

force participation, and a positive association with child mortality 

(for a more detailed review, see subsection 7a below). Yet most of these 

studies suffer from the inadequacy of the data base utilized (usually 

collected for other purposes, with no information on a number of a 

priori critical variables) and/or biases and inconsistencies due to 

the statistical methodology adopted (see subsection 8g below). Therefore, 

~ven if the whole developing world is considered, it is fair to say that 

the proposed study does not duplicate already completed studies. Instead 

it represents a substantial improvement over most of these studies, and 

will give some insight into the biases and inconsistencies in their 

parameters estimates which may have led to quite inappropriate conclusions. 
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Mention should be made of three data collection efforts which are 

currently underway and which,!like the present proposal, promise sub-

stancial i~nrovements over earlier studies: the AID supported efforts 

in Guatern12.la and Malaysia under the direction of William P. Butz as 

part of the Rand-National Bureau of Economic Research--Yale Economic 

Growth Center Consorti~ [1975] project and the Agricultural Development 

Council rural survey in the Phillipines under the direction of Robert 

Evenson. Tile proposed study should compliment the analysis of these 

multi purpose surveys by providing another rich data base for multivariate 

simultaneous analysis of the important micro behavior relations. It also 

probably will go beyond them in terms of some of the methodological 

approaches which are discussed below in subsection 8g which never have 

been applied to some of the issues under investigation--not even 

for data from more developed economies. 

4. Plans to Coordinate and Link Research. 

The groundwork has been laid for extensive coordination and link.ages 

in Nicaragua, Central America, and internationally. 

In Nicaragua, contact has been maintained with AID/ Nicaragua from 

the inception of the project. In fact the Mission Program Economist, 

Charlotte Jones, first introduced the principle investigators to each 

other after she had heard of their common interests. 

Other institutional and personal contacts in Nicaragua are numerous 

because one or more of the principle i11vestigators has served or is serv-

ing on the staff or as a consultant or advisor to a large number of 

the relevant institutions: the Banco Central and INCAE (the two leading 

centers of modern social science research :n the country), Universidad 

Centroamericana, Ministry of Public Health, Institute for Rural Welfare 



(INVI'ZRNO, Secreta·ria de la Presidencia, Banco Nicaraguens~, Di·.:.·ocion 

Nacional de Planficacion, and the Asociacion DemogrAfica Ni.caraguense 

(for more details, see the curriculum vitae in Appendix B). A number 

of informal discussions about the project have already been held with 

•Jta.rious staff members of these organizations. If the project is approved, 

further informal and foimal discussions will be held. We also are in the 

process of exploring whether either of the two authors of the survey 

on the role of women in Nicaraguan economy, Paula Diebold de Cruz ar;d 

Mayra Paoa de Rappacioli, would be available to serve as a project 

consultant. 

Within the Central American framework, the most important linkage; 

is with INCAP. We have had favorable discussions with the staff of INCAP 

concerning the use of their sample L'"lstrument~, tb e comparison and 

interchange of data, and our integration into the new Central American 

network of rel'ated research currently being organized by Charles Teller 

of the INCAP staff. Good interchange and disseminations of results 

seems assured through our ·relations with INCAP. We also hsve very good 

relations with the research unit of SIECA (where one of us is serving 

or a consultant) which may provide:....another useful contact point within 

Central America. 

14 
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Internationally, our contai!ts also are broad. Perhaps most imper-
, 

tant is the enthusiasm with which our proposal has been greeted by 

various members (eg., Finis Welch, T. Paul Schultz, William Butz, Charles 

Teller) of the staff of the international consortium on human capital 

~ with whom we have had discussions about the project. We have agreed 

effectively tu join this network. We also have good link.ages with 

the World Bank, the Rockerfeller and Ford Foundations, the International 

Planned Parentlhood Federation, the National Bureau of Economic Research, 

the United Nations Developme~t Program, and the Agricultural Development 

Council, all of whom have extensive related interests. Finally, we have 

extensive academic linkages in Latin America, North America, and Europe. 

We plan to present regularly our results at human capital, labor and 

demography workshops at the University of Pennsylvania and the University 

of Wisconsin, for example, in order to benefit from the scrutiny of the 

academic community. AID personel and other interested parties will be 

invited to such presentations. 



S. Plan to Facilitate Utilization of Research Results. 

An essential component of the project is that Nicaraguan social 

scientists with substantial contacts and influence throughout the 

Nicaraguan government and educational community will be intimately 

involved. We should emphasize that this is not a papP.r collaboration. 

All of the principal investigators bring special expertise to the 

project. Behrman contributes substantial background in econometrics 

and modeling, varied experience in analysis of development problems 

in Latin America and elsewhere, and linkages to policy makers and to aca

demic researchers in Nicaragua, Central America, and elseWhere. Wolfe 

brings substantial experience in econometric policy anaiysis, a thorough 

background in a number of critical subcomponents of the project (eg. the 

determinants of fertility, the role of education, and the general role 

of women), and additional linkages to the general human c~pital and 

policy research ongoing in the United States. Belli and Ibarra bring 

their familiarity with the Nicaraguan situation, their sociological 

knowledge, their vast experience in social sampling in the Nicaraguan 

context, and their substantial contacts throughout the Nicaraguan 

governmental and intellectual community. Given these contacts, their 

very involvement in the project will practically assure that the results 

will obtain a fair and extensive hearing in the relevant Nicaraguan 

community and in AID/Nicaragua. This may be the most important factor 

assuring effective dissemination of results. 

Of course we do not intend to stop at this.· In addition._.we_._-:,. 

intend to hold a conference in Nicaragua to whi.:h we will invite the 



relevant Nicaraguan, AID, and Central American connnunity at which we 

will summarize the essence of our technical results and focus on the 

policy implications. For the use of policy-makers in the Nicaraguan 

government, in AID, and elsewhere we will publish a nontechnical version 

of our study both in English and in Spanish. For other researchers 

and the more technical audience with a development interest we will 

publish a series of working papers and probably a monograph. We will 

disseminate our results in published form and in verbal presentations 

through the extensive linkages and networks in Nicaragua, Central America 

and. internationally that are described above in section 4. 

6. Management Considerations. 

Although all four, principle investigators will contribute· to the 

project, someone must accept the ultimate responsibility for heading 

the project. Behrman will play that role and the project·will be chan

nelled through his home institution, the University of Pennsylvania. 

A critical subc0mponent of the project is the sample surveying 

to establish the data base. Belli will head this part of the operation 

with the assistance of Ibarra. This activity will be centered in the 

Division of Social Studies (of which Ibarra is the Chief )in the Banco 

Central. 

Another critical stage is the computer analysis of the data base. 

Because of both software.and hardware considerations, it is 

essential that this occur in the United States instead of in Nicaragua. 

The University of Pennsylvania and/or the University ,f Wisconsin 

computer facilities will be utilized, with Behrman or Wolfe directing 

this phase of the study. 
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All four principle investigators will cooperate in Wl."iting 

project results and in giving oral presentations. Belli and Ibart"a 

will tend to concentrate on describing the general environment, the 

sampling procedure, and on sociological analysis and on presentations 

in Spani~. The Banco Central will help support the dissemination 

of the Spanish results. Behrman and Wolfe will tend to focus on the 

econometric modeling and analysis and on presentations in English. 

These are tendencies, not exclusive jurisdictions. All four principal 

investigators will contribute to all aspects of the project, especially 

in regard to analyzing the policy implications. 

II. Research Design, Methodology and Plans 

7. Technical Review. 

As described in detail in paragraph 7b below the study is based on 

a human capital model (simultaneous multivariate system with some 

recursive relations) of life cycle family behavior which per~its the 

testing of a set of hypotheses organized around variables associated with 

women, their male spouse and children. The variables include, for 

example, income and wage rates, education, migrant status, time of 

marriage, health and nutrition status, etc. separately for men and 

women, and the number and "quality" of children. 

This section is divided into two parts: (1) a review of the litera

ture that has explored relations among these variables, and (2) a 

discussion of the model and a list of hypotheses to be explored in the 

proposed study. 
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7a. Review of the Current Literature. As is noted in section 

3b above, there has been a vertible explosion of recent related 

multivariate statistical analysis for other developing economics (al

thcrugh not for Nicaragua). Most of this work has focused on the 

determinants of fertility within a single equation multivariate 

framework using data sets collected for other purposes. There are some 

very recent exceptions such as the simultaneous models of Davanzo [1972], 

Gregory, Campbell and Cheng [1972a], Harman [1970], Loebner and Driver 

[1973], Maurer, Ratajczak, and Schultz (1973], Nerlove and Schultz 

(1970], Rosenzweig [1976], and Rosenzweig and Evenson (1976] and the 

current multipurpose surveys underway in Guatemala, ~falaysia and the 

Philippines which are mentioned above in section 3b. The present study 

will go beyond most of these existing studies by specifying a simultaneous 

system and by providing primary data that is directly related to the 

subject under analysis. 

In her recent comprehensive review of the literature on the effects 

of economic development on fertility, Williams /1974/ focuses on eight 

major categories which provide a framework within which much of the 

available evidence can be organized. 
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7a 1. Income. In some studies some impact of income has been 

detected. For example, Adelman (1963] finds a positive effect of income 

on birth rates for women aged 15-19, Rizk [1963] shows that high income 

women may be more successful in using family planning methods, and Heer 

(1966] and Schultz [1969b] suggest that procyclical variations have 

positive short-run effects on fertility in developing as well as in 

developed economies (although Friedlander and Silver [1967] suggest the 

opposite). However there are a ~umber of other multivariate studies with 

no or very little support for an impact on fertility of income. Once 

associated factors (~., education, infant survival, women's labor 

force participation) are controlled forj it is necessary to conclude 

that the evidence for the effect of income on fertiJ.ity is not strong. 

Of course it is possible that the income effect on fertility is obscured 

because the demand for quality adjusted children increases and quality 

becomes cheaper relative to quantity as income rises (Becker and Lewis 

[1973]), but it is very:·difficult to measure adequately the quality 

component. 

7a 2. Education. For adults education is hypothesized to 

affect market productivity (and therefore potential income, but also 

the opportunity cost of time in terms of labor market participation), 

nonmarket productivity (i.e., efficiency in the home) and tastes and 
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attitudes (~.,expanding the awareness of alternatives). In empiri

cal studies, since ability and motivation usually are not controlled for 

(or are controlled for inadequately), education also may be serving 

as a proxy: for ability and motiva~ion (for developed countries Behrman, 

Taubman and Wales [1976] present evidence that this effect may cause 

substantial overestimates of the impact of education). For children, 

education is hypothesized both to be a cost factor in the fertility decision 

(due to direct financial costs and reduced possibilities for current 

income earned by children in school) and an input into the determination 

of the quality of children. 

A large number of empirical studies support the negative impact 

of education on fertility in developing countries (Adelman [1963], Ben 

Porath (1970], DaVanzo [1972], Ekanem [1972], Friedlander and Silver 

[1967], Harman [1970], Heer [1966], Heer and Turner [1965], Janowitz 

[1971], Russett (1964], Drakatos [1969], Farooq and Tuncer [1972], Gendell, 

Xa.raviglia, and Kreitner (1970], Iutaka, Bock and Varnes [1971], ~.aurer, 

Ratajczak and Schultz (1973], Nerlove and Scholtz (1970], Repetto [1972], 

Schultz [1969a, 1969b, 1970, 1973a], Gregory, Campbell and Cheng [1972a], 

Loehner and Driver [1973], Rosen and Simmons [1971], Mueller (1972], 

Mitchell (1972], Schuman, Inkeles and Smith [1967], Williamson (1970], 

and Wat and Hodge [1972]). In cases in which female education is separated 

from male education, the impact of the former is strongly negative 

while that of the latter is less of ten significant and consistent in sign 

(apparently due to the counter-balancing effects of higher income and 

higher opportunity cost). In studies in which women's labor fon:e 

variables are included, much of the effect of education is channelled 
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through these variables, although some studies indicate that there 

are direct effects beyond those captured by the labor force variables 

and indirect effects through the use of contraceptives. There are 

almost no studies which incorporate the impact of adult and child 

education on the quality of childre~, but there are several which 

reveal some consistent negative impact of child education on fertility. 

In summary, the empirical support for thP. negative impact of education 

(especially of women) on fertility in developing countries is quite 

strong, but the paths through which this variable works and the extent 

to which it is only serving as a proxy for unobservable progressive 

abilities, attitudes and motivation are not clear. 

7a 3. Female and Child Labor Force Activity and Wages. Two-way 

interactions are posited between fem.ale labor force participation and fer

tility: fecund females may limit their number of children in order to 

work (if there, are not other household members who can care for small

children), subfecund women may work because of less competing demands 

for child care, females with a large number of children may feel more 

pressure to work to increase household income. For child labor force 

activity, a positive impact on fertility is generally typothesized. 

The available empirical results consistently show a significantly 

negative impact of paid, non-agriculture female labor force participation 

on fertility (Heer and Turner (1965], Gendall, Maraviglia, and Kreitner 

[1970], Kleinman [1973], Repetto [1972], Schultz [1969a, 1969b~ 1970], 

and Wat and Hodge (1972), and a significantly positive effect of children's 

labor force participation on fertility (DaVanzo [1972], Harman [1970], 

Kasarda [1971], Maurer, Ratajczak and Schultz [1973], and Schultz [1970)). 

Gendel!, Maraviglia, and Kreitner [1970] suggest, however, that the type 
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of occupation may matter in some cases. More specifically, they 

find fertility to be lower for women employed as domestic servants 

than for other working women, which ceteris paribus may lead to 

higher fertility with development. It should also be mentioned 

again that the women labor force participation variables are highly 

associated with women's education and represent some of the same 

factors in these empirical analysis; quite possibly including unoo

servable attitude, ability and motivational variables. 

7a 4. Migration, Urbanization and Industrialization. These 

variables have been used to represent a range of changes which occur 

in the process of development regarding the labor market opportunities 

for women and children, the availability of eoods and information, the 

cost of living, etc. The available evidence of effects of these variables 

is weak and sometimes contradictory (Macisco et al [1969, 1970], and 

Myers and Morris [1966] vs. Schultz [1969b] in the case of Puerto Rico). 

Many of the effects which these variables attempt to represent probably 

are better captured by more direct indices such as education, labor force 

participation, and income •. 

7a 5. Childhood Mortality. If infant mortality declines, fewer 

births are required to attain any given family size. At the same time 

less resources are spent on children who die so the costs per surviving 

child fall. Parents thus may increase their desired family size and/or 

increase their investment in child quality. The available empirical 

evidence suggests that the response of births to child mortality is 

strongly positive in a replacement (as opposed to a pre-emptive) sense, 

especially for women near the end of their childbearing years (~., 

Gregory, Campbell and Cheng [1972a], Harman (1970], Hassan (1966, 1967], 
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Heer (1966], Nerlove and Schultz (1970], Schultz and Davanzo (1970], 

Schultz (1969a, 1973] and Weintraub (1962]). 

7a 6. Fecu11dity and Family Planning. Health improvements from 

low initial levels can. increase fecundity, and family planning programs 

can help parents limit ;heir family size to desired levels. Empirical 

evidence for the former effect appears to be limited, however, to much 

lower levels of development than will be included in the present study 

(Barlow (1967], Heer (1967], and Henin [1968, 1969]). Empirical 

evidence for the latter effect supports a more pervasive role for it in 

allowing parents to attain desired family size, but the question of what 

determines the minimum desired levels may be more critical (Hickman 

[1972], Raulet (1970], Reynolds (1973], Schultz [1973a], and Wat and Hodge 

(1972]). 

7a 7. Marriage and Family Structure. Marriage and family struc

ture are expected to affect fertility by exposure to conception and by the 

perception of long-run economic and social stability. Empirical studies 

indicate that marriage has a powerful positive assication with fertility 

(Da7anzo (1972], Kogut (1972], Nerlove and Schultz [1970], and Van de 

Walle (1965]),-more so for legal than for consensual marriages (which are 

quite corranon in the population of interest for the present study). But 

the question remains as to the direction of causality and the degree of 

possible direct policy impact. 

7a 8. Attitudes, Roles, Son Preference, Tastes and Institutions. 

There are a number of hypotheses about the influence of such variables. For 

example, many sociologists, demographers and at least one prominent 

economist active in the field--Leibenstein [1974]--have emphasized the 

critical role of the norms held by one's social-economic reference group. 
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The presumption that sons are more valued than daughters for various 

economic reasons and therefore that sexual composition of children 

affects the number of additional births, for another example, is wide

spread (although at least some studies, such as Folbre [1976), cast 

doubt upon this assumption). Despite the frequent speculation on such 

topics, however, relatively few satisfactory multivariable empirical 

investigations have been conducted for such hypotheses. 'Ibe reasonably 

satisfactory available results suggest that fertility falls with an 

increase in modern views of women's role in society (Rosen and Simmons 

[1971], at the margin with more balanced sex ratios (Ben-Porath [1973b] 

and Ben-Porath and Welch [1972]), and weakly with institutional changes 

relating to social security systems and compulsory education (Friedlander 

and Silver [1967]), but there is no evidence of a significant response 

to exposure to wider horizons through electronic and postal mediums nor to 

the degree of Catholicism (Friedlander and Silver [1967], GrP.gory, 

Campbell, and Cheng [1972a], and Russett~ al [1964]). 

7a 9, Otner RtB.e'\'l'all.t Literature. To this_ point this review has 

focused on variables related to the determination of fertility. This 

has been done because these studies ca~ture much of the flavor of the 

existing studies on other questions related to this proposal and because by 

far the most effort has been concentrated on the fertility question. 

For the reference of the interested reader Blc:u.g [1974) provides a 

recent listing of the studies on education. There have been very few 

multivariate statistical analysis pertaining to micro aspects of health, 

nutrition and income distribution. 1~e leading examples are Weisbrod [1973), 
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Selowsky and Taylor [1973], and Chiswick [1971]. Unfortuuately the 

available studies have been based on data with substantial inadequacies, 

have used statistical methodologies which may have resulted in statistical 

biases and inconsistencies in the relevant parameter estimates, and have 

not been based on an integrated approaeh of family behavior. 

7b. The Model and the Rasulting R~a tct; be_ Exploli.ed :Ln the

Proposed Study. The basic theoretical construct from which hypotheses 

are derived for the proposed study is the human capital model of :!.if e-

cycle family behavior which has developed in the past two decades from 

the pioneering work of Schultz [1961], Mincer [1958], and Becker [1914]. 

In this model family welf ate is maximized according to preferences over 

time subject to constraints imposed by time, resource endowumnts under 

control of the household, household production functions, and external mar

kets, community attitudes, institutions and legal restrictions. Expenditure 

of resources and time may be made on education, nutriLion, health, 

migration etc. not only for the direct consumption or welfare benefits, 

but also because of the expected returns over the life cycle to such 

human capital investments. The implications of this formal model are 

supplemented by the insights gained in the earlier work r~vi!wed above 

and in the AID/Nicaragua [1974, 1975, 1976a, 1976b] sector assessments 

for agriculture, education, health, and nutrition and the AID [1976] 

population policy review. 

The resulting model is a simultaneous multivariate system (with some 

recursive relations) determining endogeneously: 1) the woman's education, her age 

of marriage or of first living with a male, whether or not she is a migrant, 

her health and nutritional status, contraceptive use) her occupational status, 
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her market wage, her labor market participation, her time and product in 

non-paid work, income, and her consumption and savings; 2) a similar set of 

variables for the male with whom she is living (if any) and for other adult 

members of the living unit; and 3) the number, labor force participation, and 

quality of children. In the discussion below and in the initial empirical work, 

the second set of relations will be assumed to be separable and exogenous 

in order to keep the presentation manageable in length. 

The rest of this subsection gives a set of illustrative testable 

hypotheses which come from the formal model supplemented by field 

observation and which will be explored in the study. These hypotheFes 

are organized around each of the endogenous variables mentioned WI1 the 

previous paragraph, followed by two general hypotheses concerning biases 

and combining subsamples. The determinants of each of these exogenous 

variabless in addition to the indicated variables, include a disturbance 

term to represent measurement error, random events, and excluded influences. 

Unless otherwise noted~ each hypothesis is made ceteris paribus. 

For most variables, the proposed empirical representation is obvious 

from the survey instrument in appendix A. In some cases proxies (~. 

health, nutrition and educational status for quality of children) or 

unmeasurable variable techniques (~. ability, attitudes, and motivation, 

see subsection 8g below) will be used. Note that these hypotheses 

explore a large number of direct and indirect channels for policy impacts. 

7b 1. Women's P~e Adult Education depends on ability. and motivation 

of the woman and a number of background variables (e.g., locale of up

bringing, type of family, accessibility of schooling, age, social-economic 



status and education of parents, number of siblings, age of first legal 

or consensual marriage) in a largely recursive relat::f.on. 4 Adult 

education and training depends on opportunity costs in terms of labor 

force and non labor force activity (including child care), health and/ 

nutritional status of women, direct costs of education and training 

(in terms of money, time, and distance), and availability of family 

resources (assets and/or income and labor to perform household production 

activities, including child care), in addition to the above variables. 

It is hypothesized that a certain level of education is optimal for 

obtaining employment, given the above mentioned constraints. The 

threshold effects will specify how much education is optimal for 

meaningful participation in the labor force. 
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7b 2. Age of Marriage or of First Living with·~a Man depends on 

education, ability and motivation, whether migrant or not. geogrc:phic locale 

at time of marriage, a~d the various background variables mentioned above. 

7b 3. Migration can be considered a type of human capital investment 

for which the expected returns relate to the situation in the origin and 

that in the expected destination and the costs of moving. Therefore the 

decision depends on previous education, ability and motivation, employment 

and health status, marital status, and other background variables such as 

mentioned above and variables related to thP. expected situation in the 

destination (which might be representeQ by the estimated wage, etc. there 

conditional on education, age, etc.). As in any investment, higher moments 

such as those related to risk, also would be expected to enter a priori. 
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7b 4. Health and Nutritional Status of the woman depends. on her 

ability and motivation, background variables (e.g., locale of upbringing, 

social-economic status and education of parents, number of siblings of 

woman), her education, household assets or income, whether migrant, number 

of children, availability of potable water and sanitation, type of housing, 

the nature of pre.ventive and curative health services (clinics versus 

hospital versus parteras and curanderos versus mobile units; integrated 

versus fragmented; costs in money and time; immunization) the nature and 

cost of available food options (including the availability of iodized salt) 

and the occupation. Clearly the health and nutritional status of women is 

a function of a great many variables, many of which cannot be contrclled. 

As the health status of women rises, it should have a positive effect on 

overall welfare since it affects a wpman's ability to get and hold a job, 

and thereby can affect in~ome and fertility; participation in the labor 

force raises income and lowers fertility, and at the same time expands 

women's roles. 

7b S. Contraceptive Use depends on a comparison of the expected 

costs and benefits. These relate to education of the woman and of the man, 

ability and motivation of the woman, health and nutrition status (especially 
c; 

in so far as it relates to fecundity),- background variables (e.g., social-

economic status, marital status, age, religion), price or cost of contra-

ceptives (including travel and waiting time, time since last birth, health 

of the. last child), the nature of available family planning services (i.e., 
t 

clinics versus pulperias; professionals versus paraprofessionals; integrated 

or fragmented; variety of contra~eptive options), information concerning 

family planning, and variables related to the prior attainment of the 

minimum desired mumber of children and insurance births (see 7b 12 below). 



As contraceptive use rises it is expected that welfare will also rise since 

increased use of contraceptives assumes a higher health and nutritional 

status which raises family income because there are fewer dependents and/or 

the woman can work. Hence as contraceptive use becomes more common 

more women are freed from constrantly bearing children and can expand 

their roles. 

7b 6. Woman's Occupatio~al Status depends on education ability 

and motivation, work experience, whether full or part time worker, locale, 

and background variables such as are mentioned above, among them are the 

level of fertility, health status and numbers of dependent children. 

7b 7. Market Wage of the Woman depends on her years of work 

experience, her education, ability and motivation, background variables 

(e.g., social-economic status, age), health and nutrition status, locale 

and whether part or full time. 

7b 8. Women's Labor Force Participation is a reduced form of 

such supply and demand considerations as her education, ability and motiva

tion, background variables (age, social-economic status), household income 

from other sources, her wage, her number of children (or, per~aps, the 

number of children below a certain age), health and nutrition status, 

opportunity costs in terms of household production, and locale. 

As a woman beings to participate in the labor force and her income rises, 

it is hypothesized that fertility will fall while health and nutritional 

status will improve. 

30 



31 

7b 9. Time and Product in Non-Paid work depend on education, 

' ability and motivation, household resources (e.g. phy~ical assets and other 

labor), locale, number of children and other background variables. 

7b 10. Income is defined by summing labor market and non labor 

market income (although for some purposes it will be desirable to separate 

the two). 

7b 11. Consumption and Savin~ depend on family income and assets 

number and age of family members, lo~ale, availability and returns for 

institutional financial savings, participation in social security or 

insurance systems and background variables. 

7b 12. 6 The Number of Children, following AID [1976], can be 

divided approximately into the minimum desired su~-ving number (which may 

depend on the sexual composition), the number of insurance births to assure 

survival of the desired minimum, and extra births beyond that number. 

The minimum desired number depends on the expected advantages from 

children (which depend upon monetary factors s1·~h as childhood employment, 

potential security in old age and non monetary factors including child quality), 

and costs (both direct in regard to expenditures and indirect in regard to 

foregone alternatives such as labor market participation). Costs and benefits 

reflect family resources (both physical and human), cultural and social 

norms from education and other immediate and family background (including 

age, religion, marital status, locale, number of siblings, and parent's 

status). (Poor health and nutritional status may preclude attainment even 

of the minimum desired number or, reduce the number by increasing the costs 

of child bearing). Insurance births depend on the availability of other 

forms of insurance, and inversely on child health and mortality experience. 



Extra births depend on the lack of use of contraceptive measures and 

contraceptive failures. In practice it may be difficult to obtain data 

on these three categories, but it is important that the analyses be 

specified to distinguish among them since policies which might a priori 

be expected to have strong effects onrone category may have little 

impact on others (~., family planning may reduce extra births, but 

not affect minimum desired or insurance births). 

7b 13. Child Labor Force Participation and Quality. Child 

quality depends partially on children's nutritional and health status and on 

education. Investments can be made in these factors, but only with 

money and time costs and opportunity costs. There is a direct trade off, 

for example, between child labor force participation or household production 

for current income and attending school to increase expected long-run 

income. Factors which affect such decisions and the quality of children 

may include parent's education; time and money costs of using educational, 

health, and nutritional services; whether or not children are breast-

fed in infancy; family resources (including assets or income and the 

availability of sufficient labor for household production), the nature 

of family planning services (since wider spacing of pregrancies greatly 

improves child health where mothers and children are ill and poorly fed), 

and the whole range of considerations menti~ned above in regard to the 

woman'~. health status. 

7b 14. Biases in Estimated Coefficients may be substantial due 

to excluded variables. For example, in earlier fertility studies apparent

ly significant positive effects of income and of husband's education 
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diminished or disappeared once women's education and/or labor foree, 

participation measures were included. We expect that there well may 

be other substantial biases. For example, the coefficients of women's 

education in the fertility and wage relations may be overstated sub-

stantially if ability and motivation and family effect are not con

- 7 
trolled for, with obvious important policy implications. We therefore 

will devote considerable effort to explore such possibilities, in part 

through the application for the first time for LDC's of the recently 

develop~d unobservable variable methodology (see subsection 8g below). 

7b 15. Combining Various Subsamples (e.g., urban versus 

~ural, poor versus rich, migrants versus norunigrants) may be inappro-

priate and may disguise the nature of the underlying dynamic processes. 

Therefore we propose to test the appropriateness of so combining these 

subsamples through covariance analysis. This will give us insight into 

the quest~.on of the stability of the estimated relations as urbanization 

and development occur or as the income distribution changes. 

8. Research Project Design and M~thods. 

This section is subdivided into the major steps of the project. Table 

1 gives the "Milestone Life-of-Project Schedule" for these objectives. 

Ba. Definition of Survey Instrument. We inl."end to start with the 

INCAP (see Appendix A), Freidman and Mueller [1976a, 1976b], and previous 
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Nicaraguan (Banco Central (1975]) instruments and modify them appropriately. 

The modifications will include deletions to make the survey manageable, 

additions of critical data (e.g., sibling data, with which to explore 

family effects), and adaptions to fit the Nicaraguan environment. Since 

the success of most subsequent stages depends upon the development of as 
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Table 1. Milestone Life of Project Schedule 

; 

a Project Start Project Completion 
Project..: Stages. . FY 1977 - FY 197a FY 1979 

a. Definition of Survey Instrument s c 

b. Pretesting of Survey Instrument s---c 
and Training of Enumerators 

c. Administering the Questionnaire ... ..., 

d. Coding and Keypunching the Data ... ... 

e. Calculation of Simple Statistics s -
and Comparison of Data with 
Other Available Data 

f. Model Specification ... c ... 

g. Development and Application 
of Statistical Methodology s 

h. Dissemination of the Results ... 
.... 

a Same categories as used in section 8 of the research project statement. Proposed 
time duration is January 1977 through December 1979. 

Key: S = Starting Event 

C = Completion event 



good a survey instrument as possible, all four principle investigators 

will be quite involved in this stage. We also plan to use an outside 

expert consultant at this stage and in designing the sample. The 

Nicaraguan half of the team of course, will have a comparative advantage 

in regard to the ada,tion question. Fortunately, both Belli and Ibarra 
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have considerable experience with social science questionnaires in Nicaraguan, 

which should be of great importance to use for this and the next three steps. 

Sb. Pretesting the Survey Instrument and Training Enumerators. 

This step will be under the primary supervision of the Nicaraguan 

principal.investigators, using Nicaraguan enumerators. 

8c. Administering the Questionnaire. The questionnaire will be 

administered t.•: a nati0nal random sample of approximately 3000 women 

in childbearing ages. The sample will include both rural and urban 

areas since there are substantial numbers of poor in both areas and 

since we are interested in kn0•rl.ng whether parameters differ between 

groups in these two areas or between migrants and others in order to 

give insight about what to expect with the expected greater urbanization. 

The sample will cut across income and social classes so that we can 

analyze structural shifts and gain insight into the impi~cations of 

changes in development and income distribution on the parameters of 

interest. In order to investigate family effects and their impact 

on biases in other coefficients (see the discussion in subsection 8g 

below on·methodology), we also would like information on (at least 

one) sibling of each respondent. The most satisf~ctory method of doing 

so would be to pick one sibling at random for each respondent and also 

interview that sibling (using information provided by the respondent to 

locate the sibling). This would result in approximately 3000 additional 



interviews. Such a process may be too expensive, however, especially 

for the rural areas. Therefore we may have to fall back on the use 

of information from the respondent about her siblings. Throughout the 

interviewing phase of the project, the Nicaraguan half of the team 

will play the dominant role. 

8d. Coding and Keypunching the Data. We now think that it will 

be most efficient to code and keypunch in Managua although we are not 

certain yet about the best location for the latter activity. Once again, 

the Nicaraguan half of the team will play the dominant supervisory 

role. 

8e. Calculation of Simple Statistics and Comparison of Data with 

Other Available Data. The first step in the analysis of the data will 

be to calculate the basic statistics f o~ the distributions of the 

variables in the data set and to compare their distributions with those of 

comparable variables in the other data sets mentioned at the start of 

subsection 3b above by using a Kolmogorov-Smirnov test and some approaches 

discussed in Rindfuss [1976]. Some comparisons also may be made •.-Tith 

l.1e data from the 1971 census. Unfortunately, however, this possibility 

is limited because the earthquake of December 1972 caused substantial 

deaths and relocations of population in Managua and destroyed the individual 

census returns. We therefore cannot be sure to sample proprotionately vari

ous population strata. But fortunately, this does not result in biased 

estimates of the regression parameters in the model (although it would 

cause problems with a variance cooponents method). This and other computer 

analyses will have to be conducted at the University of Pennsylvania or 
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the University of Wisconsin because of the lack of adequate computer 

hardware and software in Nicaragua. The Nicaraguan principal investi

gators, however, will participate in the anal1~~q of the computer 

results. 

8f, Model Specification. Subsection 7b above gives the general 

model specification and behavioral hypothesis. Subsection 7a indicates 

what empirical evidence is available from other studies for developing 

countries. Combining all of this material with specific assumptions 

about the stochastic properties of the system (subsection 8g) gives 

the general simultaneous model specification. The advantage of the 

simultaneous framework is that it enables us to obtain estimates of the 

parameters in the underlying relations within a framework which allows 

us to take into account possible biase~ and inconsistencies due to 

simultaneity, unobservable variables, measurement error, etc. (subsection 

8g). Given the nature of available or collectable data, however, we are 

not able to incorporate very adequately some phenomenon included in a 

few other studies (e.g., lags as incorporated in a time series of cross 

sections by Nerlove and Schultz [1970]). This model specificati-On has 

been and probably will continue to be primarily the task of Behrman and 

Wolfe. However Belli and Ibarra will continue to make important con

tributions because of their comparative advantage in knowledge of the 

sociological literature and in knowledge about Nicaragua. As is dis

cussed above, we. also are exploring hiring as a consultant one of the 

authors of the survey on the economic role of women in Nicaragua to 

help us in model formulation and interpretation of our results. 

8g. Development and Application of Statistical Methodology. As 

indicated in section 2 above, a major contribution of this study is to 
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develop and/or apply existing methodologies which may lessen the biases 

(inconsistencies) in existing estimates of the relations among popula-

tion change, human capital variables, economic development, income dis-

tribution, the role of women and policy variables. While the specific 

data described in subsecti~n 8c will be used in this project to explore 

the extent of inconsistencies introduced by alternative assumptions, the 

results will have broader implications for other related studies in 

both developing and developed economies. 

In this subsection the basic model is considered to be given by a 

set of simultaneous relations, one for each of the endogenous variables 

discussed in subsection 7b abo~e. A linearized version of this model 

8 
for any one individual can be written in matrix form as follows: 

1. x = ax + sz + v 

where X = a vector of endogenous variables; V ~ a vector of disturbance 

terms; a = a matrix of coefficients of the endogenous variables which 

appear on the right hand side of the relations (a number of the elements 

of which are constrained a priori to be zero); 6 =a matrix of coefficie~ts 

of the exogenous variables which appear on the right hand side of the 

relations (a number of the elements of which are constrained a priori to 

be zero). 

We call the set of rela-cions in 1 the "strt1ctural" relations of the 

model, since they include endogenous variables on the right-hand side.~ 

Simple matrix manipuLitions give the "reduced form" relations: 

2. -1 -1 * 
X = (1 - a) SZ + (1 - a) V = yZ + V 

The rest of this subsection sketches briefly the various statistical 

procedures which will be utilized with the sample data in order to obtain 

alternative estimates and some notion of the degree of biases or incon-
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sistencies introduced by procedures whi.ch are widely utilized to estimate 

parameters in relations like those n 1 or 2. 

Sg 1. Tilresholds and Interaction Terms. Systems 1 and 2--and 

the individual relations therein--are written as if there are neither 

thresholds not interaction terms. Yet hypotheses abound about such 

effects (see subsection 7b above). 

If, for example, threshold~ and interaction terms are ignored and 

relation 3 is est:tma.ted instead of the true relation 3~,. the:ordinary le..ast 

squares estimates will be biased and inconsistent because of an error in 

the variables problem: 

3. y = xo + u 

3"". y = x 0 + u 

where y = vector of observations on depen~ent variable 

x = matrix of true values of exogenous variables 

x = matrix of observed values of exogenous variables 

o = vector of structural parameters to be estimated 

u = vector of disturbance terms. 

To be more explicit; if ignoring the threshold effect or the interaction 

term results in an additional error in the observed matrix (i.e., x = x + v),
10 

the true model may be written as relation 4, the least squares estimator 

is given by relation 5, and consistency depends on the term in relation 6 

vanishing: 

4. y = x o+ (v - vo) 

5. 5 = o+ (x""x)-1x' (u--vo)· 

6. plim [ l x' (u - vc)] = plim cl x'u) - plim cl x'v)o 
n n n 

Even in the case in which the measurement e~rors (v) are uncorreiated with 

the distrubance term (u) so that the first right-hand side term in 6 vanishes, 



the second term will not vanish because it depends on the variance-covariance 

matrix of the measurement error which does not vanish by assumption. Within 

a two variable model, therefore, the asymptotic bias of the OLS estimator of o 

is indicated in relation 7, so that the true slope is underestimated: 

0 
7. plim oa z 

1 t cr2/ cr_ 
v x 

In the present context, we will attempt to deal with these problems both 

1) by explicitly exploring the significance of threshold and interaction 

tenns and 2) by estimating the degree of measurement error within the 

maximum likelihood estimation method for unobservable variables (see 

11 belOTJ), 

8g 2. In~orectly Combining Samples. Leibenstein (1974] argues 

that a system of equations such as in 1 or 2 might represent well behavior 

within a particular social-economic reference group, but not across such 

groups. One means of exploring this. hypothesis is to include a social-

economi~ status measu=e in the background variable (as is proposed in 

subsection 7b above). 

But such a treatment may not be adequate since the flavor of 

Leibenstein's hypothesis is that a number of structural coefficients are 

affected. This may suggest the use of a number of interaction terms, 

each of which incorporates the social-economic index. The posited 

pervasiveness of this variable, however, suggests another alternatlve. 

The entire sample will be partitioned on the base of analysis of variance 

of the social-economic status variables. Then covariance analysis will 

be utilized to explore whether or not the relations estimated for the 

subsamples have homogenous intercepts, homogenous slopes and are homo-
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genous overall. Johnston (1972: 192-207] discusses the standard pro

cedures and the F-tests for this exploration. As an outcome of this 

procedure we will test Leibenstein's hypothesis about whether or not the 

subpopulations for different social-economic groups should be combined. 

If the tests indicate that they should not be combined, we will have 

estimates for this sample of the impact of inappropriately combining 

them. 

8g 3. Alte1native Variable Definitions and Proxies. The 

data to be collected permit alternative definitions of some variables. 

At times these alternative definitions allow us to explore the impact 

on the coefficient estimates of utilizing related but differential 

concepts (i.e., marginal versus average decisions in regard to having 

children). In such cases covariance analysis may be appropriate to see 

if the alternative structures are the same or not. 

In other cases alternative definitions are given because o~ the 

difficulty of being sure that one can locate an adequate measure of the 

desired variable (~'-' quality of children). For such cases we propose 

two alternatives. 1) We will estimate the relations with the alternative 

proxies incorporated and test with covariance analysis whether differences 

arise in the structural estimates. 2) We will explore the degree of 

measurP~ent error by considering such variables to be unobservable and 

using the methodology described below in subsection 8g 5. 

8g 4. Simultaneity. Although exceptions have been growing 

(see some examples at the start of subsection 7a), most of the work,on 

estimating micro behavior relations for LDC's has been within a single 

equation framework. To see what is the::.fmpact of using single equation 

estimates when the relation is embedded in simultaneous model, consider 
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simplified linear versions which determiae the number of children (N) 

and the quality of children (Q): 

* 8. N = ·aQ + bZ + Ug 

* 9. Q m cN + dZ + U9 

* where ? • all other relevant variables 

a,b,c,d =relevant coefficient matrices (with a and c scalars). 

If ordinary least squares are utilized to estimate relation 8, the 

estimate of a will be biased and inconsistent because Q is ~ot independent 

of u8 , as can be se~u by substituting 8 into 9 to obtain 10: 

* * 10. Q = c(aQ + bZ + us) + dZ + U9 

m (.· ch + d ) z* + .c 
1-ca 1-ca 1-ca 

1 
us + 1 -ca 

Assuming that the model is identified and that there are no other 

problems, we can obtain consistent estimates of the parameters by estimating 

the reduced form (i.e., relatior. 2) directly (which is done for the 

unobservable variable case discussed next) or by using some simultaneous 

estimator (e.g., 2SLS~ instrument variables) o, the structural relations 

(see Johnston [1972: 34-423]). Once again, the comparison between the 

ordinary least squares estimates and the alternative estimates should~be 

instructive. 

8g 5. Unobservable Variables. In addition to enabling us to 

try to avoid biased and inconsistent estimates due to simultaneity, 

consideration of the system in relation 2 as a complete whole enables 

us to apply methods to onr knowledge never before utilized in micro 

economic behavioral studies for less developed economies (or, in respect 

to many of the variables of concern in this project, not for developed 

countries either) in order to estimate the impact of unobservable variables. 
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Why are such methods of interest? The reasons are two. First of all, 

the coefficients of the unobservable variables (~., ability, motivation 

and attitudes) may be of considerable interest. Secondly, the exclusion 

of such variables will lead to inconsistent estimates unless they are 

uncorrelated with all of the included variables. To see this consider 
I 

a simplified version of the fertility row of system 2: 

* 11. N = y 31 A+ y 32 Z' + V3 

where A is the ability, motivation, and attitude variable 

Z' is assumed to combine all of the variables other than A, 

with a true coefficient of y32 • 

If A is unobservable and therefore cannot be included in the direct 

estimation of relation 11 and if the regression of the excluded variable 

A on the included variable Z' gives a coefficient f and·p -is the correla-

tion between A and Z', then ordinary least squares estimates of 11 give 

the following bias in the estimate of y32 : 

12. y 32 - Y3z = pf 

Thus the exclusion of unobserved variables may result in serious biases 

and inferences based on such estimates may be inaccurate since the 

estimate of the residual variance will be biased upwards. 

Based on methods developed originally by Zellner [1970] and Goldberger 
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[1973], but expanded substantially recently by one of the principal 

investigators and others,
12 we intend to include unobservable variables with-

in the framework of our maximum likelihood estimates of the model given 

in 2. The details are too long and too technical for this proposal, but 

a simple example should prove useful. 



Assume that the reduced form version of the system in 2 is com-

·pressed to contain three relations, ea.ch of which has the unobservable 

A and a relation-specific disturbance term on the right hand side 

(for simplification all other variables are assumed to b~ partialed out 

prior to this stage): 

* 13. ~ • y1A + v1 

* x2 .. YzA + v2 
* ~ = y 3A + V3 

* Under the assumption that the v1 's are distributed independently of all 

of the other variables and of each other, the following six variances and 

covariances can be calculated: 

14. 2 2 2 2 
rr = Y1 rJA + rJ * 'Xi vl 

2 2 2 + 2 
rJX - y rJ A <JV * 

2 
2 2 

2 2 2 2 
crX = y rJA + <JV * 

2 3 3 

2Y1Y2 
2 

rJ ... cr A x1x2 

= 2Y1Y3 
2 

cr~x3 rJ 
A 

On the left-hand side are six observable statistics. On the right hand 

id b bl i b ., ( .... 2 * 2 * 2* d s e are seven o serva e var a .i..es y1 ,y2.;.y3, vV , <JV , <JV , an 
1 2 3 

However we are allowed one normalization since A is unobservable. Let, 

2 say rJA n 1 (the choice of normalization is arbitrary). Tiien we have 
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an identified s;stem in which we can estimate the coefficients of the 

unobservable variable and the variances of the distut·bance terms. 

This, indeed, is a powerful method which can be utilized to obtain 

insights into important unobservable variables - such as ability, 

attitudes, and motivation - which would seem to have substantial impact 

in a fertility - labor force participation system such as in 2. Although 

the example here is just identified, moreover, the expansion of the 

system to all of the relations in 2 will result in an over-identified 

system. Tilus we may add other unobservable variables to the system, 

explore the possibility of measurement error in specific variables, and 

* te:st hypotheses about the system. Under the assumption that V is 

independently normally distributed, then the logarithm of the likelihood 

of observing our sample With its n + 1 observations is given by (aside 

from a constant): 

15. L • - ~ (log/lt./ + tr [n-lw] 

where lt. = E(V*V*T) 

~ = matrix of observed sample variances and covariances 

of the dependent variables. 

By utilizing the second order conditi()n for the likelihood function, 

asymptotic standard errors for the parameter estimates can be obtained 

(e.g., Behrman (1968]). 

With sibling data, the method becomes even more powerful. By 

incorporating the sibling relation we can identify the family effect. 
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In some studies for the United States this approach has led to the conclusion 

that many micro behavioral parameter estimates might be biased substantially--



and thus be quite misleading for policy purposes~if unmeasured family 

13 
effects are excluded. The same result well may obtain for LDC's •. A 

priori we expect that unobserved family effects (e.g. pre-school 

apptitude and motivation) influence some of the left-hand side variables 

of intere&t (e.g., fertility, wages, occupational status) and are 

positively correlated with observable human capital investment variables 

(e.g. education) the size of the estimated parameter of which has 

import~nt policy implications. 

8g 6. Wages for Women Not Working Outside Household. One 

relation in 1 determines wages for women, but a substantial portion of 

the population does not hold paid positions. Frequently a relation has 

been estimated for women who are so working, and then data generated from 

such a relation for those who are not working outside of the household. 

The procedure is subject to at least two major criticisms: 1) under 

the assumption that women who are not working outside of the household 

choose not to do so, this procedure may underestimate the val~e which 

the place on their time since they would be indifferent between working or 

not if they valued their time exactly as indicated by such a procedure. 

2) This approach leaves the unobservable variable and simultaneous system 

problems unexplored. 

Therefore we propose to extend the work of Heckman .(1974, 1976] by 

incorporating a relation which is conditional upon the woman actively 

participating in the labor force. We will do this within the framework 

of the maximum likelihood estimates discussed above, and thus maintain 

the simultaneous and unobservable variable considerations within the 
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estimation of micro economic beliav!o~al systems not previously 

explored. 

These (and probably future) methodological developments in the 

project are primarily the work of the North American economists. The 

Nicara~an collaborators, however, wi.11 contribute extensively 

to the interpretation of the results. 

8h. Dissemination of the Results. Our plans for dissemination 

of the results are given in section 2, the networks and linkages are 

listed in section 4, and the plans to facilitate utilization of the 

results are described in section 5. We will prepare policy oriented 

and technical papers and monographs in Spanish and English. We will 

hold a conference for policy-makers and other interested parties in 

Managua. We will inform the relevant networks in Nicaragua, Central 

America and internationally through formal and informal presentations. 

All four principal investigators will be actively involved in all parts 

of these efforts, although comparative advantage will imply that the 

Nicaraguans will focus more on Spanish disseminations on describing 

the data set, and on sociological analysis ~hile the North American 

economists will concentrate more on English disseminations, technical 

details, and economic analysis. 

9. Overall Cost Estimates 

Table 2 gives the fiscal year and total estimated costs for the 

project. Tilis table is subdivided into four parts, one for each of 

the different home institutions of the principal investigators and a grand 

total. 
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We submitted a proposal to the Ford-Rockefeller competition to 

cover a small part of the project (i.e., the determinants of fertility 

48 

of Managua, not including the sibling data, see Behrman, Belli, Ibarra 

and Wolfe (1976), and have received $29,800 from them. Ford-Rockerfeller 

are enthusiastic about cooperating in the larger venutre under proposal 

here. Of course, credit for support will be atrributed primarily to ful:D. 
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Table 2: Budget for Project 

FY FY FY 
1977 1978 1979 TOTAL 

1. Basic Contract-University of 
Pennsylvania a 

1.1 Principal Investigator-Behrman 
Academic Year 8125 8938 9831 26894 

Summer 3611 11917 8739 24267 

Total 11736 20855 18570 51161 

1.2 Other Personnel 
Research Assistants 5000 12000 6600 23600 

Secreeary (1/2 time) 1900 4180 2300 8380 

Administrative Assistance 1250 2750 1513 5513 

(1/4 time) 
- Total 8150 18930 10413 37493 

1. 3 Fringe Benefits b 

Pl:incipal Investigator, 
Research Assistants 3531 7425 5814 16770 

Secretary, Administrative 
Assistant 630 1490 915 3035 

Total 4161 8915 6729 19805 

1.4 Current Expenses 
Computers 1000 13000 6000 20000 

Telephone 250 550 300 1100 

Office Supplies 250 550 300 1100 

Postage 250 600 350 1200 
Travel-Domestic 700 1500 800 3000 
Travel-International 2500 5000 3000 10500 

Per Diem 1100 2300 1200 4600 
Printing, copying, publication 500 1000 1500 3000 
Miscellaneous 1000 2000 1000 4ouo 

Total 7550 26500 14450 48500 

1.5 Total Direct Cost 
(1.1 + 1.2 + 1.3 + 1.4) 31597 75200 50162 156959 

1.6 Indirect Cost c 16114 38352 25583 80049 

1. 7 Total Cost (1.5 + 1.6) 47711 113552 75745 237008 

2. Subcontract to Nicaraguan 
counterparts 

2.1 Principal Investigators-Belli 
and Ibarra 9000 9900 5445 24345 

2.2 Survey Costs (including coding, 70000 30000 100000 

key punching) 
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Table 2. (continued) 

FY FY FY 
1977 1978 1979 TOTAL 

2.3 Current Expenses 2000 2000 2000 6000 

2.4 Consultant on Role t:;f Women 1500 2000 1000 4500 

2.5 Conference 10000 10000 

2.6 Total Cost (2.1 + 2.2 + 2.3 + 
2.4 + 2.5) 82500 43900 18445 144845 

3. Subco~tract to University of Wisconsin 
3.1 Principal Investigator-Wolfe 4625 10175 5596 20396 

3.2 Fringe Benefits d 944 2076 1142 4162 

3.3 Current Expenses 1000 2000 1200 4200 

3 • .:. Consultant on Survey __:.;>.' L. 2000 2000 
and Sampling 

3.5 Total Direct Cost (3.1 + 3.2 8569 14251 7938 30758 -

+ 3.3 + 3.4) 

3 •. 6 Indirect Cost e 1758 3867 2126 7751 

3. 7 Total Cost (3.5 + 3.6) 10327 18118 10064 38509 
3a. Rockefeller-Ford funding* -14900 -14900 -29800 
4. Grand Total (1.7 + 2.6 + 3.7) 140538 160670 89354 390562 

a It is assumed that Behrman will devote one quarter of his academic year to the 
project each fiscal year, one surraner month in FY 1977, three summer months in FY 1978, 
and two summer months in FY 1979. It is assumed that salaries will increase 10 
percept per year. 

~Computed at 21.1 percent (FY 1977), 22.6 percent (FY 1978) and 23.1 percent 
(FY 1979) for principal investigator and research assistants and at 20 percent (FY 1977), 
21.5 percent (FY 1978) and 24 percent (FY 1979) for secretary anC. administrative 
assistant. 

c 51 percent of direct cost 
d Computed at 20.4 percent. 

e38 percent of salaries and wages. 

*The funding allocation is arbitrary as the specific periods for spending have not 
been specified. yet 



Foocnotes 

1Previous studies have attempted to estimate fertility determinants 

within a single equation framework and thus have neglected the feedback 

effects. This study proposes a multivariate (~any variables) simultaneous 

system ~.;hich considers a nunber of inter-related variables that are 

solved for within the model. A simultaneous system will provide 

consistent results which is necessary if the estir:iates are to be 

considered reliable. (See Sec. 8g4 :or an example of a simultaneous 

system). 

2
According to AID/Nicaragua, operations were in the field in six 

months, about half of the ti~e ~hich had been expected. In the first 

year there were about 3,000 clients, over t~..rice as many as had been an-

ticipated. 

31'-Ho of the principal investigators (Belli and Ibarra) for the 

present ?reject had instrumental roles in the 1974 study. 

4rdeally one would want to explore the same hypotheses as we indicated 

below for education for the children. Retrospective data, however, are not 

likely to provide adequate infor:nation for some of the necessary data. 

5we may treat fecundity as a separate endogenous variable with 

an additional relationship parallel to that for health and nutrition. 

6 
The spacing of children may be considered separately. It would 

seem to depend on the possibility of the next conception (i.e., health 

and nutritional status and period of lactation) and on the desirability 
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of close spacing (which has advantages in terms of the health of both 

the mother and the infant). Contracept:lve use may be an intervening 

variable. 

7 
For United States data Behrman, Taubman and Wales [1976] report 

such a finding for e~rnings functions. 

8 
To avoid unnecessary confusion in the notation, throughout this 

proposal the relations are written only for one individual and individual 

subscripts are suppressed. There will be one such set of observations 

for each of the n individuals in the sample, so X, Z, and V can be 

thought to be one slice of matrices which have n observations. 

9 
Actually this is somewhat of a misnomer since some of these rela-

tions involve both supply and demand elements. The wage relation, for 

example, under strong assumptions can be considered to be a hedonic index 

in which the prices for individual skills are the ones which equilibrate 

supply and demand for that skill. Alternatively, the coefficients 

of the right-hand side variables in this relation can thought of as 

efficiency units weights for the inputs which are necessary for the pro-

duction of skills. However, it is convenient to distinguish between the 

"structural" relations which incorporate both endogenous and exogenous 

variables, and the "reduced form" relations which are in terms only 

of the exogenous variables. 

10 
As an approximation, at least, such an assumption can be used to 

represent misspecification of threshold and interaction effects to ob-

tain the traditional errors in the independent variable model as pre-

sented, for example, in Johnston (1972: 281-291]. Of course more com-

plicated assumptions could be made about the nature of the errors in the 

variables. 
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11 A third alternative of using instrumental variable estimators 

also may be explored. 

12 In May 1976 a Mathematics in the Social Sciences Board Conference 

was held to discuss the frontier use of these methods as applied to 

family data. Relevant papers presented there include Behrma~, T~ubman 

and Wales [1976], Chamberlain [1976], Goldberger [1976], Chamberlain 

and Griliches [1976], J2ncks and Brown (1976], Olneck [1976]. 

13see the references in the previous note which also elaborate on the 

methodology. 
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Appendix A: INCA.P Questionnaires 



Name of interviewer 

Name of ward 

Appendix A: Questionnaire 

Used for 1974 Banco Central -

Asociacio~ Demogr1fica Nicarague~~e 

Survey (see Banco Central [1975)). 

Date 

Block 

*A - Do you live in this house? (if answer is no suspend interview and thank 

the respondent) 

*Ol. Could you tell me what your age is? (approximate age if respondent is not sure) 

1. 14 6. 35 - 39 

2. 15 - 19 7. 40 - 44 

3. 20 - 24 8. 4S - 49 

4. 2S - 29 9. so - over 

s. 30 - 34 

02. Have you ever felt you were a~f.n.t:-er~s-t-f""ng (Or attrcrctive) pe-rson? (if yes, 

go to question 04, if no go the following question) 

* 03. Have you ever been ~arried or lived with someone? (if answer is no, 

suspend intervi:w and thank the respondent. If yes proceed with the inter~iew) 

* 04. ~nere were you raised in your childhood? (press for accuracy) 

* OS. 

*06. 

;~ 07. 

i.. 
2. 

3. 

~anagua (city) ---
---another city, which? 

---town, which? 

country, farm, or village, which one? ---4. 

How long have you been living in :'.'fanagua? (approximately) 

1. 0 to 23 months 6. from 20 to 24 years 

2. from 2 to s years 7. from 25 to 34 years 

3. from 6 to 9 years 8. from 35 to 4S years 

4. from 10 to 14 years 9. 45 years and over 

5. from 15 to 19 years 

Wbo raised you as a child? 

Do you know how to read and write well? 
, no 4. write only .... 
2. read and write s. other reply (be specific) 

3. read only 
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*08. What was the last grade complete in school? (fill in the appropriate box in 
the Table on Education) 

•'> 09. What was the last grade completed by the person who raised you? (refer to the 
person mentioned in question no. 06) 

*10. What was the last grade completed by your husband or the man with whom you 
liv~? (present husband or companion, or the most recent one if she currently 

lives without husband or companion) 

education level 
completed: 

l. none 

2. grade school: 
1st to 3rd grade 

3. grade school: 
4th to 6th grade 

4. Secondary school 
1st to 4th years 

5. completed secondary 
education 

6. years of university 
education 

7. finished university 

8. other professional 
education. How many years? 

9. id. completed professional 
education 

Table on Education 

respondent 

10. not known, or not applicable 

person who 
raised her 

husband or 
companion 

* 11. For whom do you work? (does she work for otners not member of her family) AE. 

1. works for her family only. 

2. works for another person not a member of the family 

3. does not work 

4. other (be specific) 

* 12. What is your work or occupation? 

* 13. (to be filled by interviewer on the basis of previous questions and inquiries 
that he considers pertinent). occupational classification: 

1. unpaid domestic work 

2. self-employed (no employer) 

J. works tor an employer 

4. other (be specific) 
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"' l~::. How hours a da.y do normally work? AE many you 

0. does not work 5. from 9 to 10 hours 

1. less than 2 hours 6. from 11 to. 12 hours 

2. from 2 to 4 hours 7. from 13 to 14 hours 

3. from 5 to 6 hours 8. from 15 to 16 hours 

4. from 7 to 8 hours 9. more than 16 hours 

* 15. What was (or is) the work or occupation of the person who raised you? (if 
several persons, identify them on the left column and their occupation on the 
right). 

person who raised her: occupation: 

--1:. 16. What is religion? your 

1. Catholic 

2. other (be specific) 

3. none, or undecided. 

* 17. Who lives with you in th~s house? (ask how many from the following categories, 
and circle the number pertaining to each). 

1. Grandparents (on her mother's as well as father's side) 1 - 2 - 3 - 4 

2. Parents (id.) 1 - 2 - 3 - 4 

3. Children (id.) 1-2-3-4-5-6-7-8-9-10-11-12 or more 

4. Grandchildren (id.) 1-2-3-4-5-6-7-8-9 or more 

5. Brothers or sisters (id.) 1-2-3-4-5-6-7-8-9 or more 

6. Other relatives (uncles, nephews, etc.) 1-2-3-4-5-6-7-8-9 or more 

7. Friends 1-2-3-4-5-6-7-8-9 or more 

8. Husbanj or companion 

9. Others (be specific) 

* 18. What is your present status: single or married? (press for an exact answer) 

L single 5. married: civil and by churc!'l 

2. living with a companion 6. sel>arated 

3. married: civil only 7. widowed 

4. married: by church only 8. divorced 
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Only if living with present husband or companion: 

* 19. Does your husband or companion work? 

1. yes. 2. no. If no, how long has he been out of work 

1. does not know nor remember 

2. 0 - 6 months 

3. 7 months to 1 year 

4. 1 to 2 years 

5. more than 2 years 

* 20. What is his occupation? (determine the exact classification) 

1. self-employed (without employer) 

2. employer 

3. employed (works under someone'ssupervision) 

4. works in the household without remuneration 

* 21 What is his age? (approximately) 

__ __.years 

1" 22. How long have you been living with him? 

1. less than 6 months 6. 5 to 7 years 

2. 6 months to 1 year 7. 7 to 10 years 

3. 1 to 2 year;; 8. 10 to 15 years 

4. 2 to 3 years 9. more than 15 years 

s. 3 to 5 years 

Only if she has answered affirmativelv to one of the alternatives 1 to 5 in 
~estion 18, (if she is single, or married in one of the stated situations): 

* 23. Have you been married or lived with a man before your present relation? 

1. no. 2. --- ~~--yes. If you don't mind could you say how many times? 

Only if the answer to guestion no 23 is yes or if she is separated or divorced 
according to question no. 18: 

L4. If you don't mind could you explain why you were divorced or separated from 
your previous husband or companion? 

25. When you were separated from your previous husband or companion who was the one 
that moved out of the house? 

1. she moved 

2. he moved 



26. Does your previous husband or companion (or some of them, as the case may be) 
visit your children?. 

1. no 

2. yes, they (he) visit(s) her 

3. yes, they (he) visit(s) the children 

· 4. yes, they (he) visit(s) her and the children 

Only if the answer to the previous question is yes: 

27, Does he stay several days when visiting? 

1. no 

2. yes 

* 28. Does he provide any economic assistance in any form to you or the children? 

1. no. Has he provided any assistance before? 1. yes, 2._~ __ no --- -----
2. yes. Are you satisfied (happy) with the assistance you get? 

(press for a concrete answer) 1. satisfied ---
2. middling satisfied 

3. unsatisfied 

* 29. How old were you when you first married or lived with a companion? 

____ years 

Only if the answer to the previous question is 16 vears and under: 

30. Why did you marry or decide to live with your companion at that age? 

* 31. How many brothers (sisters) from your father and mother do you have and how many 
half-brothers (sisters)? (Mark the correct no., with an X) 

brothers (sisters) from her father and mother: 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 
more does not know. 

half.-brothers (sisters) 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, more than 10 __ _ 
does not know. 

* 32. In.what place amongst them are you as far as age is concerned? Are you the 
eldest, the youngest ... ? (include the deceased as well as the living) 

1. the eldest 

2. the youngest 

3. in the middle 

4. the first half 

5. the second half 
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33·. Is your mother living? 

1. 

2. 

___ yes (go to question no. 34) 

~~~ no, is your father living? 

1. yes (go to question no. 34) 

2. no (go to question no. 40) 

34: Where does he or she live? 

1. in the same house 

2. another house, same neighborhood 

3. another neighborhood in Managua 

4. outside Managua 

35. How frequently do you see him or her? 

1. daily 5. about once 

2. almost daily 6. about once 

3. about once a week 7. never 

4. about once a month 

36. Do you seek his or her advice1 

1. often 3. rarely 

2. sometimes 4. never 

a year 

in several years 

37. In what situation have yuu sought his or her advice in the past year? 

38. Would you act against the wishes of your (father or mother) (do not mention 
the father or mother, to whichever one it may pertain) 

1. never ----
2. ~-with difficulty 

3. 

4. 

--~~it depends, maybe 
___ yes 

39. Have you gone against (their wishes?) 

1. ye~ on which occasion? (press for sufficient information) 

2. no 

3. does not know 

*40. Does your family, some relative or friend, or some other person, not your 
husband or companion provide any economic assistance. 

1. no 

2. ___ yes. who'? 1. ____ father and/or mother of her husband or companion 

2. her father and/or mother 

3. -·~-other relatives of her husband or c~mpanion 
• 

4. her other relatives 

5. children 

6. other (be specific) 
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41. Was your childhood a happy or sad one? (if it does not annoy the respondent read 

the following alternatives) 

l. 

2. 

3. 

4. 

-~-more sad than happy 

---as sad as it has been a happy one 

more happy than sad ----
_____ does not know, undecided 

Only if the answer to the Previous auestion is "more sad than haoov": 

42. Why? (press for. more reasons) 

*43A. How many of your children are living? (include all children, from previeus 

marriage and ~hose not living with her) 

43B. How many times have you been an attractive (interesting) person? (if the 

answer is none go to question no. 47) 

*44A. Have you ever given birth to a child that has later died? 

l. 

2. 

____ no.(go to question no 44B) 

____ yes. How many of your children have died after birth 

Approximate age(s) of the deceased child(ren). (if the age is 

in months, use a zero before the number of months, e.g. 06 instead 

of 6 months) 
age of the 1st 2nd •.. 9th 
How many of the deceased children have you registered with the 

District or some other government office? 

* 44B. Is there a chi l.rl that was born and died only a few hours afterwards r,..rhoro we 

have noc taken note of? l. no 2. ves. How many? 

*44C. How many of your children have been registered with the District or some other 

government office? 

*45A. Many women have had pregnancies in which the child is never born, either because 

of an accident, taking something, er some other motive. Pecple call this a 

miscarriage. How many ti~es has this happened to you? 

*46A. 

If it has happened: Sometimes when the mother has felt attractive she does not 

want to have a child at that time, perhaps because of her poverty or some problem. 

They sometimes take some course of action to terminate the pregnancy and provoke 

a loss or miscar~iage. Has this happened to you? If her answer 

is yes: Could you tell ::ne how many times? Have you ever been hospital-

ized because of that 1. no. 2. yes. How many times? 

Since the earthquake have you been pregnant or given birth? 

1. no (go to question 47) 

2. yes (fill in the following:) 
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RESULTS OF THE PREGNA.i."l'CY 

pregnancy 

Results: 

1. born alive* 

2. born dead 

3. miscarriage 

4. miscarriage, provoked* 
(abortion) 

5. still pregnant 

6. born alive but later died* 

1st 2nd 

date 

7. (age) 

*write down the date in the boxes 

Onlv if she has been oregnant after the earthquake: 

3rd 

*46B. The last time you were pregnant did you wish to become pregnant? 

l. yes 

2. no (read the following alternatives to the respondent) 

1. you wanted another child but at a later time 

2. you did not want any more children 

3. other reply (be specific) 

* 47. There are couples ~ho cannot have ch!ldren, do you think yo~ can become pregnant 

if you tried? 

1. she is pregnant or can have children 

2. is not sure, it is possible that she may be sterile but is not sure 
---

3. sterile, she is certain she cannot become pregnant 

(if she chose the third alternative): Have you or your husband been 

operated to prevent further pregnancy? 

1. ___ _y_ es Which one? l. ___ rna.n 

2. woman 

*48. How do you feel about a family in your situation having many children? (read 

alternatives 1, 2, 3 to the respondent) 

1. a blessing to our home 

2. a problem 

3. ___ useful 

4. other (be specific) 
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* 49. What do you feel is the best number of children that a common family in Nicaragua 
should have? (how many children do you feel that a couple should have?) (If 
she answers note down the number, if the answer is 2 or 3 mark down the two) 

l. none 2. ---- ___ l ... 8. ___ 7 or more 9. other (be specific) ---
Onlv if the resoondent is less than 35 vears old 

:': 50. Considering the children you now have, how many more would you want to have? 

1. none 2. ---- 1 ... 8. --- ~-~7 or more 9. ---~other (be specific) 

* 51. You have just told me how many MORE children you would like to have (read her 
answer to the previous question). Now, do you think you will ever have more 
children than you would like to? 

1. no 2. does not know 3. ___ yes Why will you have ~ore 
children than you desire? 

1' 52. Considering how things are now, how many children would you like to have if you 
were to start all over again? (AE) 

1. 0 2. 1 ... 7. 6 or more 8. does not know 9. other --- --- --- --- ----(be speci fie 

Onlv if the number of children ~entioned in the ~revious auestion is less than the 
number she has ac cresent: 

:': 53. Why would you like to have a smaller far:iily than what you actually have? 

* 54. And why did you have a larger fa.::iily than what you had planned? (press for more 
reasons) 

Onlv if the rescondenc has had a child(ren) 

* 55. What have been the advantages--the good--and the disadvantages--che bad-- in 
having children?(A.E) 

1. Positive things (coopensation, advantages, etc.) 

2. Negative things 

Only if the resoondent lives with her husband or comnanion: 

* 56. How many childre~ would your husband or companion like to have? (read the alternatives 

to the re.::i0:1dent) 

1. the same number as you would like 

2. more than what you would like 

3. less than ·...rhat you ·...rould like 

4. does not know, or other answer (be specific) 
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* 57. Suppose that there is a famil.y with four (4) females and no males. Some feel 
that they should have· more children until they have a male child, and others 
don't. What is your opinion? (r~ad alternatives to the respondent) 

1. 

2. 

3. 

---they should have more children until they get a male 

--~remain with the four (4) females 

___ other (be specific) 

*58. And what do you think would be the opinion of your husband or companion? (read 
the following alternatives) 

1. have more children 

2. no more children 

3. other (be specific) 

* 59. f 1 -There are people who talk of methods to prevent having children. I you Know or 
any of these methods could you tell ~e which one? (Or which one she has heard 
mentioned) (if she mentions one met~od ask again if she knows of any others) 
(take note of all the methods she mentions) 

o. none, doesn't know, couldn't tell 5. 

1. pills 6. 

2. IUD (Intrauterine device, spiral) 7. 

3. foam or jel 8. 

4. condoms 9. 

*60. Would you like to be informed about one of these methods. 

o. 
1. 

2. 

---(she is already fa~iliar with them) 

es -----
---no, Why? 

Onlv if she is fw.iliar 'Nith anv of t'.-ie '.nethods: 

injections 

rhythm 

interruption of the sex 

abortion 

others (be specific) 

*61. How did you find out about the methods to prevent pregnancy? 

1. through her parents 6. through a doctor, nurse 
or other relatives medicaster, or other 

2. through her brothers 7. read about it, or heard 
or sisc:ers through the radio 

act 

3. through he::- friends 8. other means (be specific) 

4. through school 9. does not remember 

*62. Do you think chat any of these birth control methods might coQplicate or be 
dangerous to the ~other's health? 

1. 

2. 

3. 

___ no 

does not know 

___ _,yes Could you tell me whic~ of :~e oethods you consider har~ful to a 
mother's health"? (~.;rite ai ·. cr:ose ::.ientioned) 
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And why do you think that this (these) method(s) is harmful to a 
mother's health? (If she cannot answer specifically mark down a 
question mark) 

Only if she has given an specif~c reason: Row did you find out about 
it? 

1. own experience 

2. a friend's experience 

3. has heard in conversation with other people 

4. other (be specific) 

*63. Have you used (or your husband or companion in your relationships with them) any 

of the birth control devices? 

1. use currently (go to question 67A) 

2. do not use currently but did in the past (go to question 68A) 

3. has never used any of the methods (go to question 64) 

Onlv if she has never used a bi~th cont=ol method 

": 64. Why have you never used any of the methods for preventing pregnancy? 

*65. Do you plan to use any in the future? 

l. 'es 

2. does not know 

3. no Why? 

*66. Suppose you decide to use one of the birth control ~ethods, would you conceal it 
from anyone? AE (read the alternatives and :nark the proper ones) 

l. no one 2. --- her parents or some relative 3. --- her husband or ---
companion 4. her friends S. --- the neighbors 0. --- ___ does not apply, 

never plans to use a method, or does not answer. Go to question 73. 

Onlv if she has indicated she is currentlv using birth control devices: 
(alternative 1 frora question 63) 

*67A. w'hich method are you currently using? 

;':67B. Where do you obtain it? (mark down everything she mentions) 

1. Pharmacy 

2. private doctor 

3. public health ---

4. 

5. 

health center ---

*67C. If she answered any of 3, 4, or S in ?revious question: ~hen was the last ti~e 
you visited any of these places? c~onth and year) 

Go to question 69. 
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Only if she has indicated she does not currently use birth control devices but has 
used them in the past .(alternative 2 from question 63) 

* 68A. Which was the method you us·ed previously? 

* 68B. Where did you obtain it (mark down everything she says) 

1. 

4. 

pharmacy --- 2. private doctor ---- 3. __ __._public health 

health center 5. ---
If she answered any of 3, 4, or 5: When was your last visit to any 

of these places: ------(month and year) 

* 68C. Why did you stop using the method(s) (press for more information: e.g. was there 
any other motive?) 

Continue with the following questions: 

~·: 69. Who advi ~ed you 0.1 which method to use? ... 
1. parents or other relatives 6. doctor, nurse, medicaster, or 

2. brothers or sisters 7. read about it, or through the 

3. friends 8. other (be specific) 

4. a man, companion or husband 9. does not remember 

5. school personnel 

~·:10. In your first sexual relationship with a man were you aware of any of the birth 
control devices? 

1. no 

2. yes 

3. does not remember 

*71. How does your husband or companion feel about the use of birth control devices? 
(AE: does he approve or not) 

~·:72. Do you conceal or have concealed from anyone the fact that you use (or have used) 
birth control methods? 

1. no ---
2. _:yes, From whom? 

*73. Have you visited or have been visited by a doctor for reasons of pregnancy, 
childbirth or other things related to having children? 

1. yes 

2. does not know, not remember 

3. no. Would you have liked to have seen a doctor for any of these things? 

1. yes. Why didn't you do it? 

2. no. Why not? ----
-12-
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~·· 74. Have you ever heard any talk of family p Lanning? 

1. 

2. 

3. 

____ no 

does not know, not remember, undecided ----
___ .-Jyes 

·Onlv if the answer to the last question is ves: 

75. What do you think family planning is about more or less? AE 

76. How did you find out about family planning? 

77. Have you ever heard about maternity clinics? Or .clinics that as~ist only those 

mothers who want to have the children? 

1. 

2. 

no ---
____ yes. Do you know where the nearest one is located? 

1. 

2. 

no ---
yes. Have you visited before. ___ __., 

1. 

2. 

___ yes 

---no. Why not? 

78. Have you ever been or felt yourself attractive without wanting to be? (have you 
remained attractive agains!= your wil 1, by pure accident, 'py chan..:e., etc.,...?) 

no ---1. 

2. ____ yes. Could you tell me how many times this has haµp_ened to you? _____ _ 

* 79. How many children have ;ou had who are not from your current husband or companion 
(or last, if she lives alone)? 

l. none 2. ---- 1 3. --- 2 ... ' 8. --- 7 and more 9. --- not known ---
80. You probably have nei·~hbors or friends who complain to you abut their husbands or 

companions (or the men they go out with). ~~-hich is the one complaint that you 
hear most ~ften? (what do they most complain about?) 

·a1. Do you think the majority of those complai~ are justified? 
(are they right in what they say?) 

1. in general they are 

2. sometimes yes, someti:nes no, or it deper. :s 
3. generally they ar not 

4. does not know, or does not answer 

82. What do you think are the obligations (or responsibi~ities) of the man? (as far 
as the family is concerned) (if she cannot answer ~ark down a question mark) 

-13-



83. What do you think are the obligations (or responsibilities) of the woman? 
(as far as the family, is concerned) (If she does not answer mark down a question 
mark) 

84. What do you think a man should do when the woman lies to him? (that is, when 
the woman is unfaithful) 

85. ·And what do you think the woman should do when the man lies to her? (that is, 
when the man is unfaithful) 

86. What do you think is the best thing of being married? (or living with a man if the 
respondent is not married). (If she does not understand the question: which is 
the greatest advantage of being married?) 

87. a) How much do you talk with your husland or companion about work? 

(read the following alternatives) 

1. much 2. little 3. never 

b) How much do you talk with your husband or companion about the children? 

1. much 2. little 3. never 

c) How much do you talk with your husband or companion about your problems? 

1: much 2. little 3. never. 

d) How much do you talk with your husband about politics? 

1. much 2. little 3. never --- --- ---
88. As far as educating or taking care of your children (both sexes) your husband 

involves hfa1self 

1. much? 

2. little? 

3. or never? 

89. If you want one of your children to do something, and your husband wants him 
(or her) to do something else, does the child do what the husband wants, or what 
you want? AE 

1. generally what the husband wants 

2. generally what she wants 

3. varies: it depends, sometimes, does not know. 

4. other (be specific) 

90. When you move to another house or another neighborhood, who makes the final 
decision in choosing the neighborhood or house? AE (generally) 

1. 

2. 

3. 

4. 

5. 

---generally he does 

---generally she does 

---generally a joint decision 

do-es not know, undecided, depends ---
---other person (be specific) 
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91. Who decides on how to spend the money? (generally) (press for more information) 

1. generally he does 

2. generally she does 

3. gen er ally a joint decision 

4. other persons (be specific) 

5. other answer (be specific, write down everything she says) 

92. If you wanted to change or get a new job, with whom would you consult? (May 
mark down more than one alternative) (If undecided, read the alternatives) 

1. with no one 

2. with her husband or companion 

3. with some relative 

4. with some friend 

5. with another person (be specific) 

6. does not know, undecided, depends 

*93. Who deci~es whether to have more children? (who decides, we shall have another 
child or not?) 

1. generally he does 

2. generally she does 

3. generally a joint decision 

4. depends, undecided, not know 

5. other person (be specific) 

* 94. If your husband (or companion) wanted to have a child and you did not, would you 
do what he wants? 

1. 

2. 

3. 

l~. 

generally yes ___ , 
___ generally no 

depends, sometimes, not know ---
other answer ---

* 95. I am going to mention several people9 ~fterwards I want you to tell me which one 
is the most important person for you 

1. your father 

2. your mother 

3. your husband or companion 

4. your child (or children) 

5. your friends 
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Which of those people do you consider the first most important? (reread the 
alternatives if necessary) (mark a one in the proper entry) 

Which of those people do you consider is the second most important? (same 
instructions where this time a !:T.Yo is marked in the proper entry) 

Which of those people do you consider the third most important? (same instructions, 
mark a three in the proper entry) 

Onlv if she has anv children: 

*96. Have you breast-fed your children? 

1. 

2. 

____ no (go to question no. 97) 

___ _,yes How many? how long, more or less? months ---
Have you looked att=active while you breast-fed any .e-f your 
children? AE 

"'97. r,·lho sleep i'1 the sarne room as you? (in addition to your husband) 

children, number: 1-2-3-4-5-6-7-8-9 and more 

other relatives: 

others: 

1-2-3-4-5-6-7-8-9 and more 

1-2-3-4-5-6-7-8-9 and r:1ore 

Onlv if she has children between 5 and 14 vears of age: 

98. Do yocr children go to school? 

l. yes How many? ---- ---- How much do you pay for the school? 

2. no (If she answered '10, or if some of the children do not go to school). 
Why does (do) this (these) child (children) not go to school? 

99. What types of gar:1es do you play with your children? (or grandchildren·?) 

100. Do you tell them stories? 

1. 

2. 

no 

es Which ones? ___ .,,, 
101. If the child misbehaves every so ofteo,what do you think the mother should do? 

102. If he is ~isbehaving, what would the father do (the child's father) 

103. ',.,'ho do you tolerate the :nost, the :nales or females? 

0. 

1. 

2. 

3. 

4. 

5. 

---does not apply 

the males ---
the females ---

---the two equally 

---depends, undecided, not know 

other answer ---
/6 



104. Who does your husband or companion tolerate the most, the males or females? 

). does not apply 

1. the males 

2. th'3 females 

3. the two equally 

4. depends, undecided, not know 

5. other answer 

105. In your opinion, which is the best way to educate the children, being strict 

or lenient? 

1. strict 

2. lenient 

3. other answer (be specific) 

106. How do you consider ,. ur.self, strict or lenient? 

1. strict 

2~ lenient ----
3. other answer (be specific) 

*107. What are the most important things that should be taught the male children? 

(which are the most important virtues that they should be taught? 

* 108. What are the most important things that should be taught the female children? 

109. Some people believe that when a child misbehaves he should be beaten in order 

to set him straight. Do you think that beating the child 

1. will make him afraid ---
2. will be harmful to him 

3. will make him conform to the rules 

4. will make him more of a man 

5. other answers 

.* 110. At what age do you think a child should be taught not to wet his pants or 

the floor? 

What do you do if they continu2 to wet their pants or the floor? (find out 
whether she would use harsh punishment or be more understanding) 

* 111. As a last question, could you tell me what is the most important thing in your 

life? 

In addition (if she did not answer the previous question): Would you like 
to make any comment or remarks? 

Thank the respondent for her time and patience. 
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Additional Questions f<?.r. New Surve~ 

la. Do you or anyone else in this household own this dwelling unit? 

lb. How many rooms do you have in. your compound which are for the exclusive use 
of your family? 

le. Ownership of Modern Objects 

2. 

(Interviewer: Read edch 1 isted item separatelv and record whether or not 
they have the item.) 

"Do you have in this household any of the following household items?" 
1. Watch or clock 
2. Bicycle 
3. Radio 
4. Sewing machine 
S. Television 
6. Blender 
7. Refrigerator 
8. Automobile 

make on regular job during the How much did 
last month? (_A_s_k~o-f __ e_a_c_h __ p_e_r_s_o_n~in the household.) 

2a. Did you receive from an employer any compensation that you haven't included 
yet in the form of free housing, rental allowance, food and the 1 ike? 

If yes: About how much would be the value of these things per year? I mean 
how much 1.-1ould they cost you per year· if you had to pay for them? 

2b. Did anyone else in your household receive any othP-r income from their regular 
work that you haven't included yet, such as a bonus, pay for extra hours, other 
allowances, etc.? 

2c. If works but hours less than full-time, ask about availability of additional 
work: 

11 lf you wanted to work full-time, do you think you could find such an 
opportunity?" 

Yes No 

2d. If does not work: 

Uricerta;n 

11 lf you wanted to work for pay do you think you could find work around here 
which would be all right for you? 

How much do you think you might be earning in the average week in such work?" 



Appendix B 

3. See 6 below. 

4. Add to 44A: Sex of children who later died. 

Sa. What do you think is the pric·e of the fol lowing confraceptives? 

pi 11 per month's supply 
IUD 
condom per month's sup12.Jy 
diaphragm 
j e 11 y per month's supply 

Sb. If you use a contraceptive, how much did you last pay for it? (Record in 
appropriate unit.) 

6. Questions relating to children: Do for each child. 

What is the age of your ---- chi 1 d? 
ls the child male or female? 
Is the child currently in school? If so, i11 what grade? 
How many years of schooling do you eventually expect the child to 

complete? 

2 

Children Age Sex Not in school (or 
present grade) 

Grade expected to complete 
(or completed) 

oldest 

]. Questions on child quality. 

Are your children as ----- as you \vant them to be? 

yes most of the time 

Fill in blank with 

some of the ti me 

religious 
well-behaved 
healthy 
educated 
happy 

no 

comfortable with others 



Appendix B 3 

Do you approve of your chfldren's appearance? 

yes most of the time some of the time no 

Do your children do as well in school as you would 1 ike them to? 

yes most of the time some of the time no 

Do you expect your children to be as successful in terms of ----
as you would 1 ike them to be? 

yes probably perhaps 

Fill in blank with 

no 

occupation 
income 
marital stability 

8. Did you work at all between ? (Ask for each interval up to last 
child; record all answers in T~ble.) 

(For each interval in which respondent worked, also ask the following 
question:) 

How many months did you work during that time? What was your 
work or occupation? About how much did you earn from this 
work in the aver~oe month? ~ 

w = worked No. of months Work 
Interval N'.~ = did not work worked or occupation 

Time first worked l 
unt i I first legal or 
consensual marriage 

Time first marriage 
and birth of your 
first chi 1 d 

Birth of your first child 
and your second child 

Birth of your second child 
and your thi.-d child 

Birth of your third chi 1 d ' 
and your fourth child 

Birth of your fourth child 
and your fifth child 

Birth of your fifth child ·~ 

and your sixth child 

Average 
monthly 
income 



Appendix B 

9a •. Do you have any health problems that 1 imit in any '/Jay the amount or kind of 
work you can do? 

If yes: How long have you been limited in this way? _____ years. 

4 

9b. If 1 iving with a male, does your male companion's health 1 imit the amou,nt or 
kind of work he can do? 

If yes: Hew long has he been limited in this way? ____ years. 

9c. Have you ever had any of the following diseases? 

Pneumonia? 
Tuberculosis? 
Syphi 1 is? 
Other? 

Bronchitis, emphysema, asthma? Influenza? 
Oiptheria? Typhoid or parathyroid fever? 

Anemia? Cancer? 

9d. How often in an average week do you eat 

meat, eggs 
fish 
cheese 
milk or other dairy products 
green vegetables, legumes, fruit 
grains 

lOa. In your current employment, are you an 

1) employer 
2) own-account worker 
3) employee 
4) family worker 
5) member of producer's co-operative? 
6) other 

lOb. I have a list of a number of jobs; please indicate which of these best describes 
your own job and that of your male companion (if any). 

1') Professional, technical and related workers 
2) Administrative, executive and managerial workP.rs 
3) Clerical workers 
4) Sales workers 
5) Farmers, fishermen, hunters, loggers and related workers 
6) Miners, quarrymen and related workers 
7) Workers in transport and communication occupations 
8) Craftsmen, production process workers, and labor not elsewhere classified 
9) Service, sport and recreation workers 

10) Workers not classifiable by occupation 
11) Members of the armed forces 



Appendix B 

1 Oc .• 

11. 

Name 

Major industries (U.N. classification) 

For whom do you work? (Please try to classify by this scheme.} 

1) Agriculture 
2) Mining and quarry 
3) Manufacturing 
4) ·construction 
5) Electricity, gas, water and sanitary services 
6) Commerce 
7) Transport, storage and communication 
9) Services 

10) Activities not adequately described 

Now I have a few questions about your brothers and sisters: 

Do you have any living brothers or sisters? 
If yes, 1 ist each brother and sister 1 s name. 
Where does he (she) live? List each brother and sister 1 s address. 
What is his (her) age as of December, 19767 
What is the highest grade of school he or she completed? 
What is his or her occupation? 
How many children does he or she have? 

l(as 
Age Highest grade 

Address of 12/1/76) completed Occupation 

5 

Numbar of 
children 
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. . 

Grosvenor Cup (Outstanding member of class of 196~, 1'!.li!•~s 
Collcg~), 1961. ~ 

• 
:reachin~ 'Position~: 

. 1-
Assistari t 'Professor, -University ot Pennsylvania, 1965-lS!=-S.. I 
Acsociate Professor. University of Pennsylvania, 196S-:~~: .. 
F~ll Professor, ~niversity of Pennsylvania, 1~71- • I 

. Visiting Se~inar Coordina to.r, Universiclad Catolica., S.l~4!!.s~o, C'h:i le, lt;f,') •. 

Visiting_ Lecturer in Public and International Affairs, l':inccton Univcr:.i~ 

1973. . . I· 
Administrative Positions: 

·chairperson, Department of Economics, Uni.versit:y of Penn~~l-v3nia . , 1973 -

i 

J 
~ 

Personnei Advisory Cotranittee for th~ .Dean of the Whart~n S~hool 1972-19- ' 
. . . , 13. 

Chairperson, Annual Meeting of-r:hairpersons of Econ01:1ics ~part:ments, 
Dallas ASSAlieetings, 1975. . _,, 

Research Positions: 

-- Faculty Associate, lfational ·science Foundation sponsorco.\ fll"Oj('et on 
"Econot:etric Approach to the Structure and Charac ti:ri ~:H' ics of '.·:orld 

Pri.m4lry Co=odity ~:arkets and Internation.il Cor.:=:C\dity ·~:\·."ll!c," !:=onc~ic 

Research Services Unit, University of Pcnnsylvani~. 1~~S-196S. 

Consultant, Economics !>eparti.lent, _ I.B.R. D., Was.hinst.":l• l 966-1969 • 
.. 

"Research Associate and Consultant, MIT-ODEPtA~ -- rC\rd rr~~cct, Office 
·of National Econo~ic Planning, Santinto, Chile, l96S-l~7l. 

'Consultant, '~arton F.conornic Forecasting Associ~tcs, lnc., ~n Co::::::odity 

. disposal s~udics for the General Service Adcinistration, 1970-1971. 

National Bureau of .Econcoic Research. associate \.'Orkin~ on .nhncw:iti

Kxueger study of cff ects of quantitative trade policie:1 (\t\ develop inc 

econo~ics, 1969-1975. 

National Science Foundation, Princip3l Investigntvr f\n l'ro.1•·,~t cntitlc·d 

''A Hacroeconorwctric Invcstisation of the Gencrnl F.quilihr hir:" 1:-::~.:.cts 

of Fiscal, Mon~tary, Incoce and International Policie~ J" it Ocvclopi~~ 

Country." 1972-1975. 

Consultant, Development Research Center. l.B.R.D. on iucnl··nc.1<~ .. --1 fr:~cr,1·:: · 

tion project, 1972-1973. 

' Consultant, United Stotcs Treasury, 1972 • . . 
Consul tnnt, 13rookings-SIECA project on Central American Ci)u::11nn lfark 1~t, 
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~1ution:i1 :::r i •. r1~P l"••11;1<lation. Co-InvestiBator (with P. Taubman) on Project 
en tit lt <l "The lmpoctl1.ncc of Nature and ~'urturc on Earnings, Occupntional 
Hobtlfey, lfe<11thfncss, and Family Size Using Twin Sample," 1973-1976. 

Con1J1J l t crit (wi th r. G. /\cl.:ims) , United Nations Co1mni ttec. on Trade and Development 
on Wod<l Commodity Models, 1974-1976. 

Consultflnl.:, ll~rvard Institute for International Development, INCAE - Central 
B<lnk of Hicc'.li:r.gti::i Economic Modeling Project, 1975-1976. 

Consult:.rnt ~ ILPES-NBER - UN Project on Short Term Policy in Latin American 
Economics, 1975. 

National Bureau of Economic Research Project on Trade Strategies and Employment, 
1975-r_)77. 

Consultant, UNDP-ILPES study on macroecononietric modeling of short term policy 
in Panama, 1975-1976. 

Consultant, American Technical Assistance Corporation, to evaluate report on 
Strategics for Small Farmer Development for AID, 1976. 

, 
Consultant SIECA (Secretaria Permanente del Tratado General de Integracion 
. Econcbia Cent=oamericana), 1976-1977. 

Senior R~search Advisor, Institute of Applied Economic Research, Sir George 
Willia~s Ca~?US, Concordia University, Montreal, 1976. 

Consulta~t. Rockefellar Foundation, University of Pennsylvania project on 
Analysis of Policy Alternatives for Price and Quantity Stabilization for 
Selected Pricary Co~.modities in World Markets, 1976-1978. 

Prof0ssional cr~~~izations: 

A~eri~an ~cono~ic Association 
Econo~ctric Society 
Society for ~cli;ion in Higher Education 
American Agricultural Econo~ics Association 
Society for Int~rnational Development 

Wharton Econc~ctric Forecasting Associates, Inc. 1973-
National 6ure~u of Economic Research, Inc. 1974-

.h.i.iericnn Econur.ic Review. Journal of Political Economv. Econometrica. 
l_~t-(~;ati.L,:1.11 Econc:::i.ic \.eview. !::c.Jnomic D0•1C!loo:::cnt and Culcur.'.ll c:-:.:~'2e, 
::!_<;:_1;_n".c:~:_1~.J:.~t;:!'omec rics. Jc,u:-n.:: i 0 E ~)~·.; <> lou~en c r:co~o~i cs. ;;:c C'r.0:::!.c 
j{e<'o!'cl, .>.1f·cic.1n ,i0urn~i or ,\Qricuicur.:d t:conot71ics. j0urn.:il o~ Fdrn 
~~con;-;-j c~- _i ·.)\! rna 1 o E Deve loo in~' Arc us, Journal of International Economics. 

E:."··ri~·nce ,\bt-0:1d: -· -·- --~ - -----···--
U.S.S.P-.., Ru~sian Language Study Tour (under Cultural Exchange Agreement), 1961. 

llung rrJr;)-', T <:~1chi ng T:nglish as a Second Language (sponsored by Williams College 
llayf,1..-.ci~ Pi-o~r:1111), 1962. 
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Chana, ~~ork camp project (\..·ith Operations Crossroads Africa), l'J6j, 

Thailand, Ph.D. thesis research, 1964-1965~ . . . 

Chile, Office of National Eco::oniit: 'Planning (ODEPLAN) 11 resident 

.~ .re.search associate, 1968-1969. 

Conferences and short consultin~ trips: ~hilippines, Costa Ric~, 

England, lfoxico, Brazil, .-Chile, Pakistan, India, Panmr.a., Hicaragu:i, 

·Guatemala, and Colombia • 

. Monorrcaphs: 
.. 

. Supplv Resnonsc in llnccrc!evelcn:!d At;ricul tUTI?: A Case St":.~dv o-! rr.1 ~

Maj or Annual Crees in 7hail~~d, 1937-1963. Contributions to Econ~~~c 

Analysis Series, 1\orth-Holland Pu_blishing. Co., Amsterdao, 1968. · 

·An Econonetric Studv of the \O:orld Rubber }!arket: · Report to I. B.R .D., 

-1969. _-_ ·--~---

Forccastin~ Pronertics and Prototvne Si~ulations of a ~orlel of t~e -

Copper Vinrket. Re_po~t ~o Gen_e:ral _Services .Acir.iinistrat:ion, 1~70. 

_Stockpile Disnosal Sicclations with an Econo~etric ~odcl ·of the ~orl~ 

Rubber ~i:.rket, (\Jith F.G. Aciaos). Report. t.o Gen~r01l Services 1\u=ini:.~ 

tion. 1971. . . . 

-Foreign Trade P.cgi~cs and Econo~ic Develon~cnt: ~hilc, (New York: 

NBER, :197 S). 

Macroccono~ic 'Pol fc·; :in a Develoninr: Coen trv: An 'Eco~c'.".ietr1 c 

tion of the Posn:'1r C~ile.:;.n ::.:-::>crie:-:ce (in process, expected 

· publication). 

·Seven Hodcls cif Inter~~tio!'tal Co'7:'!odities (with F.G. Ad<lms). 

United Hatior..s Co~i:tee on Tr<?<le and Developnent, 1974. 

T ..... ·-~e-t-~--
•• 1 • • • ... .. .. ... 

Econometric 'Models of World A~rricultural Corn.-noditv. }!arkets: Coffee. r..-:,··~; 1 

Tea, Wool. Cotton. Sus:ar, \·:heat. ?..ice (with F. G. Adams) (Ballinger 

Publishing Co., Caobridgep 19/6). 
. 

Short Terr.1 ?-!acroccono::!ic 'Polic\• in Lat in Ar'.!~!''5.ca (C?ditor, with . 

James Hanson of li·LES-:.\JC:R-:·~inist:cr oi Planning of Pan<?::ia Confe::-l·~-.:c: 

Volume, English and Spanish, 1976). 

lfaturr. nnd lfortur c in the Detcrni nn ti on of !' .. '?rnin~s ;md 0ccuo.-! '= ~ '·:~.:. l 
~;..::..,;~;,;;_;.;.,;..;..;.;_.;...._..;_.:c__ _____ ___;;._;:.__;_~.~~-------.:..---··-- --·-·- -· • 

Stat.us (tcntntive title, with ~:iul 'faul;::.:inj e..--:rcctC'.d .J..~{i6 c.:::::::~C':.-..: 

,Papers: 
.... ·- -.· ... 

,. ~ " .~ ~ -- ..... . . ' 
••cocoa: Demand Elasticities 'ln the Five Lcadi11e Con!:uming Cc.m~tt·:-:-:. • 

Journ:il of F.1n: Er.onC"r.ri.£_~, 47: 2, }fay 1965, pp. '•10-1117. 
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in La\o.":'cr.cc R. Klein, (ed.), Essavs in In<lt.:str:i..:!l Ecc:-iC'::".C't-::-ics, 

Volu:-Je Ill; Philc'.ldclphia: Ccono:::.ic r~esearch Unit, ljnivcrsir.y of 

Pennsylvania, ~971, pp. 1-96. 
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Jlnnson) in procecdin~s of NCER - ILrES - Ministcrio ric Planif~c~~iv.: v 
?olitica Econl-ir·i.c:t cic P::ln.'.11~a Conference, edited by J. Bchrm:m • 111i .).>'.:·,_·~ 

A. )lnnGon (rni.n1co, 1975). 



BEST AVAIL!\HU.: COPY 
11 r1·.:,Jictinns of ·11rc·rn.::iLio11al l'rici·::; foL· 28 Coa:modi~iea," prepared for r::CTAD, l'J7', 

11 'Mini' Mud,...l ~· f1. j" Elcv~n International Commodity Markets," prepared for lji:CTAD, 

1975. . 

11 Controlli11:; Foi: ::nrl ~kasurinB the Effect of Genetics and Fmdly Environment ln 

Equ.:.1ti~n~ ·1oi: ~.;cliooling ancl Labor M:irkct Succe:ls (with,P. Taubman and T. tfale:;), 

"Initial ~;pt·cif.ic.'ltions and Sample Model Performance of Quarterly Panar:ianian ~odf'l, 

11,PES - ~·Li.1~i~; t vri v de PLmific.:icion y Poli ti ca Econ6mica Project \forking 

Paper #4, Panacanian Volume. 

B0ck Reviews: 

Baldwin, R . .J., fcono:1:.c Dcveloo:nent and Growth, American Economic Review, 57:1, 

March 1967, pp. ~42-243. 

El Mall 3kli , R.:i.gaei, Economic Devt!lon~~nt and Re~ional Coooer at ion: Kuwait 
1 

Honthh· L1hor Rc·:iew, 92:7, July 1969, pp. 1;10-91. 

Crosson, Pierre R., Acricultural Develon~ent and Productivitv: Lessons from 

the Chil..:::rn C:::-:;:-crience, Thi:! ,\nnals oi the ,\:.:eric3:1 c\cacie~v or Politic.:!i ar.d 

Social Sci_.:.~• 397, Septe~jer 1971, pp. 169-170. 

Levinson, Je:roG1e 
Renort on the 
pp. 79-80. 

and Juan de ()nis, The Alliance that Lost Its \·~Cl'\': A Critical 

Alliance for Progress, !·:onthlv Labor Review, August 1971, 

Griliches, z. and V. Ringstad, Economies of Scale aP.d the For~ of the Procucticn 

Fun ct ior:, ;:Tour-n.Jl of the .~erican Stat is ti cal ,\s scciation, Ju'1e 19 7 3. 

Hayruni, Y. and V. Rut tan, ,';.gricul tura 1 Develon~ent: An International Per5-oecti vr>. 

Agricul:~::-.:i.l !~istorv 47.:3 (April 1973), ??· 168-169. 

Desai, Pnd::i<.:, L-:c0rt St::Ostitution in the Ir.dian Ecor10::r•: 1951-1963. and T.1d::. 

Protecti0-s a~d I~~~s:ri~liz~:io~. The A~~als oi t~e ~~e=ican Acade~v oi 

Politi~31 a~~ ~cciai ~ci~nce. 407 (~~y 1973), pp. 247-8. 

Bottci:nley, .-\., _:"actor !?'!."icin>:'. and E:conor::ic Gro~-·th i'.1 l'ncerdevelou!':'!ent Rurn l 

~r~"s i'"'' .,.·ri:-:i' o.: =co-,.,-i·c ~ . .: ... ::.,..:::""ure l··1·l i"':'l'P""C;., ".L9-t3)' pp .:io/ 9-, 
~.:.=::::._' :_~_:,."'-L J.. - •• ~ .. -.1..~-=-··'- •' ,.·.""-" ' •., - • 

Brcl"',.,,-n, Ci 11.:.c;rc 'l., ~:orean ?!"icin=: ?olicies ,:.nd E.cono~ic Develon::1ent in th;. 
19~,'.:-2__j.o;:r'.£t;l::u:-al ::iscor·:, ~';175. 

Corbo Lioi, ~it~cr~o. Infl3ticn in Develonin2 Countries: An Econoffiic Studv of 

Chil-::~n T'.'lfli!tion, Jour:-:.~l of Je·Jelon:::enc. '.::cc:-ic~ics, :-:arch i976. 

. . . 
c:-··~·:'nt:it1.ons: 

Pnpcr on dc~3r.d for cocoa! Econom0.tric Society/American Farm Economic Associatin 

panel on 11 :-'.~.:?.suring Supply and Demand in Underdeveloped Agriculture," Chicago 

December 27-30, 1964. 

Pn?er on estim~tion of price elasticity of marketed surplus, Agricultural 

Dcvelopr:1~11t Council/t.:niversity of :1innesota Seminar on "Supply .:ind :·larkec 

Surplus Re· L1 t ion ships in Peasant Agriculture," :·iinncapo lis, February 19-20, 

1966. 

::':-ipcr on i1:1l'lications of possible international cocoa agreements, African Studies 

A!i~cici.'.l::i0n p:uwl on "Intcrnationa.J. Trade and Monetary ?roblems of African 

ni::velnp:··;L'!I L '" !'.looming ton, Incl iana' October 30, 1966. 

1-..,pcr on Tl1a i a~ri cultural supply response, Agricultural Economics Workshop, 

IJnivl(r•:;it-:/ or Chicaf;O, J.:rnuary 17, 1967. 



BEST· AVA 
~LAELJ! COP\' 

. ··s-

· ... ~Paper on i-ntracountry agricultural variations in Thailand, p<?ncl Ol) 

"Asian Agricultur.::il Prospects: The Si&nifiCClncc of Intracot!.i"'ltry 
:-varit\tions," Associat:ion !or Asian Studies, Chica&o, March 22, 1967. 

Paper on economic aspects of ·u.s. involve~cnt in Thailand, Conference 
on "U.S. Involvc:::cmt in .Th;:iiland, 11 Foreign Policy Roundtabla, l:at::hin6-
.::ton University, St. Louis, :·!a)• .S-6, 1967. 

. . 
Paper on Thai agricultural supply response, panel on "Comparative 

.Studies in the Hi:::tory of the '!-~odarnization of Agriculture," Tntcr
·Uational Congress of Orientalists, Ann Arbor, August 12-20, 1967 
(abstract in Proceedings, {ed.), by Denis Sinor, 1971). . : 

-Paper on Peasant behavior ·and supply response, University of Minnesota, 
November 2, 1967. 

~aper on 11The relevance of traditional ec.onor::dc theory for understand
.int peasant cehavior: a case study of rice supply Tesponse in Thai
land, 194~1963." Econocetric Society !-1ca:ings, Dace~ber 30, 1957. 

Paper on "Econcrm.etric ltiodels of ~int?.ral con=lodity 1:.arkcts: ..uses and 
limitations," A.I.M.1: .. Meetings; J"ebruary 26, 196f:. -"Faper on Peasant·bchavior and sup?l'Y re:;ponse, Economic Gl.'ovth Center 
Seminar; Yale Un~ve;-sity, Novct:lbcr ·7, 1967. 

·:paper .-on t:hc i11ai 1:odcl -of economic gro\Jtn t "'Economic 'De\'elop::cnt Sc=i~.:! r . 
. Cornell University, -April ..1968. 

Papers on short-te~ stabili:~tion code~ of Chile, ODEPI..A.~ internal 
Seminars, "Santi.a.go> ·C~ile, April-}1ay 1969. 

Papers on a short-tern annual ~conometric ~odcl ~f Chile, seminar o~ 
econo:!lic. c!evelop::ent:. Depart:cnt of Econo::iics, Univcrsidac! Cat:oli::~, 
~anti.ago, Chile, 1'!.ay 1969. 

Paper on l'hillips 1 curves in an inflationary developins econo~y. '!.r.z:tit:'!..:: 
de Econa::?ia, Universi~ad de Chile, Jul~ 1969. 

Paper on Chilean macroacono=etric ~odel, semi2nnual ceetings of KEFA
~exico project, :-~exico City., August 3-4, 1970. 

Paper on Se"CtOTfll ecor.or:letric studies in Chile, University or !~!!ii'\'·.:.t)t':~ 
Faculty Seminar, November ·1.'.f, _1970. • 

Paper on econooctric r.:odcl of Cl{ilc, lforvard Univer.sity Sc!!linai: on 
Economic Development, April 12, 1971 • 

. l'npcr on short-run flc:-:ibili ty in ~ dc\lcloping cconor.ly, Will :!.::?:i-: Col! c:.;~ 
Economics Dcpartt::Hmt Scr.iin::ir, l\ovembc.r S, 1971. 



. ~ .... ...... : ... -

l'apc.T L•n th•' u:; , f r.~.'.lcrol1 COtH.·1.:ctr:i c 1.-:odel.:i of developing countries. D!.!vclo?:ncnt 

n~(i (' :-ii-c!i C-:.··i t •.'I ·; e~; i n.:i r' l. JL R. D. • ~~ovcmln.:r 21, 197 2 

Poper orl rodrli11~ ~tnbili~ation policies in open dcvclopins economies, Inter

nat.ion:::l :·,~:~i.:1.:-ir in Public t:conoc..-iics - f~dcral Reserve il;mk of Boston, 

C::inf'!-::·;nce c•n J nternntional A~pccts of Stabilization Policies, Willi.:::i~n~town 

Hn::;sachus~tt~;. June 9-12, 1971+ 

Paper on .:,-:-:onr:;c1•.cl r i c r.-iod eling of national ii-tcoma determinations in developing 

countric~, NHER-EL Colegio de Xexico ~onferencc on The Use of Econometric 

Models in L.1tin America, November 27-29, 1974. .,, 

P:·pcr on fore:i.gn-scctors regimes and economic development in Chile, NBER-ECLA 

Conference, Bogota, April 1975. 

t 

~1~pcr on ,~·orld ecc.moi-;ietric con-.::iodity market. models (witll F .G. Ada.cs), nlird 
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structure of the United States. 

Xndustrial factor returns nnd marginal productivity theory in a 
developing economy. 
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Proyect at Puerto Morazan. Department c•f 
Technological Researches, Central Bank :if . 
Nicaragua. 1976. 

Adviser for the Survey on the attitu<lr.s <in 
integration level o{ the personnel, £ac11ll-y a11 1 i 
students of the Universidad Centro<.1m1:l'ic;,,1:1. 

(At the present time). 

Advisl'r of the Ministry of Public H<·nlth f1•r 
the elaborntion to ./.iID of Proposal 1111 :i f\;;11 i ·:::1 

policy of nutrition for the an1ount of ,;ix 1•1il1: 

dollars. 1976. 



P\1 n L re i\ T TC l/'JS 
-·--· ·----... ·--··- ... 

- 3-

Tlw Nicaraguan /\griculturc nnd the f\~1,rt1 rian 
Heform IMonograph). War-hington, D.C. 1')70, 
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'C r'1up i<lentific n t. ion and Consciousness 11 • 

Phi lade I phia. 1973. 

Mass demostratl on and Political de via nee. 

Philadelphia. 1973. 

Earthquake, Values and Norms of the Nicaraguan. 
Revista E.ncuentro No. _3. 1974. 

Presentation of the Social prospects of Nie a ragua 

for the la strum 75-80. _INCAE (Institute Centroa 

mericano de Administ raci6n de Empresa. 1974. 

Tradictiona l Political Conflicts· in the Nie a ra gua 

Society. 1975. 

Internal Survey of Situation and labor relations. 

C en tr a 1 Bank of Nie a ra gua. 1975. 

An Appraisal of the Social Aspects comprised 

in the Central American Treatry of Economic 

Integration. 1976. 

CO!'\\'E;~TICYS AND SEMINARS 
.!\ BROP.D Seminar on Population Policies, World Population 

Council. Boca Raton, Florida. 1973. 

Seminar on Futorologfa. American Embassy, 

Panama, Panama. 1974. 

Semilla r on the Social Aspects of the Pr oyect s 
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PAPERS AND PUBLICATIONS: 

"Philadelphia's School Resources and the Disadvantaged" with 
Anita A. Summers, Federal Reserve Bank of Philadelphia, Business 
Review, March 1974. 

Comment on uThe 'Women Issue' and Fertility", Concerned Demography, 
vol. 4, no. 1, Spring 1974. 

"Intradistrict Distribution of School Inputs to the Disadvantaged: 
Evidence for the Courts" with Anita A. Summers, Research Paper, 
Federal Reserve Bank of Philadelphia, Fall 1974, and Journal of 
Human Resources, XI, Summer 1976, pp. 328-342. 

Comment on "Effects of Economic Dependency on Labor Fotce Participation 
Rates in Less Developed Countries" by R. Bilsborrow. Papgr presented 
at EEA meeting, October 1974. 

"A Socio~economic Analysis of Differential Family Size: The NBER
Thorndike Sample," Unpublished paper, October 1974. 

"Equality of Educational Opportunity Quantified: A Production 
Function Approach" with Anita A. Summers, paper presented at the 
Econometric Society Winter Meetings, December 1974, and Research 
Paper, Federal Reserve Bank of Philadelphia, 1975. Highlighted 
in Today's Education, Nov./Dec., 1975, with comments by James S. 
Coleman. 

"Which School Resources Help Learning? Efficiency and Equity in 
Philadelphia Public Schools" with Anita A. Summers, Federal Reserve 
Bank of Philadelphia, Business Review, February 1975. 

Manual on Procedure for Using Census Data to Estimate Block Income, 
with Anita A. Summers, Federal Reserve Bank of Phildelphia, 
January 1975. 

Block Income Estimates, City of Philadelphia--1960 and 1970, 
with Anita A. Summers, Federal Reserve Bank of Philadelphia, 
April 1975. 

"Interrelations of Fertility and Women's Labor .Force Participation, 
with Particular Emphasis on Education", paper presented at the 
Population Association of America Meetings, April 1975, and revised 
version, "The Effect of Education on Fertility and Women's Labor 
Force Participation", June 1975. 

"Tastes in a Household Mode: The NBER-Thorndike Sample," 
Unpublished paper, September 1975. 
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PAPERS AND PUBLICATIONS: (continued) 

'~isaggregation in Analyzing Educational Equity Issues: Methods and 
Results", with Anita A. Summers, paper presented at the ETS-NBER 
Workshop on the Economics of Education, Princeton, N.J., October 1975. 

"Tastes in a Household Model: An Application to Fertility Decisions", 
September 1976. 

"Estimating Household Income From Location" with Anita A. Summers, 
Summer 1976. 

"Do Schools Make A Difference?" with Anita A. Summe1:s, Summer 1976. 

OTHER PROFESSIONAL ACTIVITIES: 

Research and Adm. Asst., Economic Growth Centre, Yale Univ.,. 1965-1966. 
Lecturer, World Affairs Council of Philadelphia, 1972, 1974. 
Participant, ETS-NBER Workshop on Current Research in Economics of 

Education, October 1975. 
Participant, Montly Seminar on Law and Social Science, sponsored 

by the Ford Foundation, 1975~1976. 

Participant in Joint Project with School District of Philadelphia 
to evaluate the teaching of reading, 1975-1976. 

Chairperson, Session on Regulation of Credit Discrimination in 
Banking, Eastern Finance Association 9 April 1976. 

Faculty Research Grant, Bryn Mawr College, 1975-1976. 
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1970 
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RESEARCH WORl<S AT THE CATHOLIC 
UNIVERSiTY OF LOL'VAIN 

A) The role of work in the historical formation of man. Faculty 
of Economics, Political and Social Sciences. U.C.L., Belgiulll . 

.A) Studies of the Production models in the pre-industrial socict~c·•,, 
Faculty of Ee onornic s Politic~ l and Social Sciences. U. C. L. 
Belgium. 

B) Comparative analysis of the Social Movements of El Salvador 
and Nicaragua during the crisis of the thirtieth's. Faculty of 
Economics Political and Social Sciences. U.C.L. Belgium. 

1 J71 .A) Critical study of developmental school in ethnology, from the.· 

1972 

1973 

co11tribution of Levi Strauss. Faculty of Economics Politica! 
andSocialSciences. U.C.L. Belgiwn. 

B) .A Study of Primitive Christianity as a s ocia 1 c onfticting movC'?1· ,_. :~1. 
Institute of Political and Social Sciences. U.C.L. Belgium. 

C) Compared studyofSelf-ManegmentinAlberia, Israel and Yuti•·
lavia. Institute of Political and Social Sciences. U.C.L. B"I~: ··· 

A) A Study on the problems of objectivity in Social Sciences. In:-0t::·.1t<' 
of Socia.land Political Sciences. U.C.L. Belgium. 

B) Social stratification and choice in the system of high school ~l' 

France. Institute of Political and Social Sci enc es. U. C. L. ;·~ (· ~ :"'; ·:: ... 

C.) Social mobility of the ernigrant workers of the mining Indus! i·"· i:. 
Belgium during the period 1950-1970. Institute of Politicc:il ;;: ·! 

Social Sciences. U.C.L. Belgium. 

D) Language and its role in the formation of the social consciou~ 1.-~: 
from the contribution of the linguistics schools of the east Eur ~'" 
Institute of Social and Political Sciences. U.C.L. BelgiunL 

A) Introduction to th~ critic of Max Wehe!" from his book "The• 
Protestant ethics and the Capitalist Spirit". Institute of Polit'..- .. i 
and Social Sciences. U.C.L. Belgium. 

B) Compared study of the obstacles to the formation of an ;i;..:dc 1 · .r · 

• 

wage-earning class in Afric:i during the post war-period. In-.: :t: 111
• • 

of Politic;:il <1nd Sodal SciC'nces. U.C.L. flt:>IJ.!illln. 
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Pil rim Sorokin and the dC'vclopment of its sociological, 
i11 llw stage of formation inside of his native country. 
nf Political and Social Science. U.C.L. Belgium. 

thought 
Institut c 

D) ./\ n;i I ysis of the <level opment of the bananas enclave in Hondura 9 

fr um the Bcguining of the century until the Second World War. 
Institute of PolitiLi.ll and Social Science. U.C.L.· Belgium. 

E) Sudal Parameters of the Urban development in societes of. 
centralized econo1nies. Case study. Institute of Political and 
Social Sciences. U.C.L' Belgium. 

l-i) Inr1ustrializacion and forn1ation of cultural Models in the Ecuadorian 
sicrr;:i. Institute of Political and Social Sciences. U.C.L. Belgium. 

B) Evaluation of the Institute of Regional Development of the Brazilian 
Northeast. Institute of Political and Social Sciences. Institute of 
s Ludy of developing countries. U. C. L. Belgium. 

C) Survey of the situation of the Asiatic Christian Churches. Institute 
of the Religion Sociology. Institute of Political and Social Sciences. 
U.C.L. Belgium. 

D.1 The contribution tn the Social theory of ideology on the wor< of 
W. Reich. Institute of Political and Social Sciences. U.C.L. 
Belgium. 

E) Agrarian structures and social changes in Latin America during 
t 11e XX century. Institute of Developing countries studies. U.C.L. 
Belgium. 

A) An appraisal of the development politics of the non alienated 
countries. Institute of study of Dev--lcping countries. U.C.L. 
B.:: l giurn. 

B) Com pa red study of the State role in the Industria L develo prnent 
of Zaire and Taiwan. Institute of study of de vol oping countries. 

C) Critical analysis of the Social Development theory of Charles 
Br·!.hellecim. Institute of study of developing countries. U. C. L. 
Re lg ium. 

D j Study of A lterna ti ve Policies for the Industrial development in 
<kvcloping countries. Institute of study of Developing countries. 
U. C. L. Belgium. 
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E) Interpretative Analysis of Union development in Honduras 
during lhe period 1920-1969. Institute of study of Developing 
Countries. U.C.L. Belgiun"l. 

F) The formations of the Urban Develop1ncnt in Oeveloping count1·i··: •. 
· ·- Institute n! study <>f Developing Countries. U.C.L. Belgiuzn. 

1969 

1971 

-1974 

-_ l 975 

RESEARCH WORKS PERFORMED IN OTHERS 
PRIVATE. AND .ACADEMICS INSTITUJ.'·IONS 

An a ppra isa l of the :programs of the students Social Welfare or 
the Universidad Nacional .Aut6noma de Nicaragua (.Autonomus 
National University of Nicaragua). 

The Human Resources Prospective at a Central American are;:i 
level in order to elimi"nate obstacles for the industrialization 
process, .for the World Federation of Labor (C.M.T.} Brussels, 
Belgium.. 

·-Statement of the measures concerning labor repression to the 
color worker in South .Africa. For the .World Federation of La Lor 
{C.M.T.) Brussels, Belgium. 

Research on Socia 1 History of Latin Aznerica. Fo:..· the p.:ogram 
-of Social History Unive!sity of Frankfurt .. 

The planning of the field work program of the Department of 
preventive medicine. _Faculty of Medicine of the Autonomics 
University, Honduras. 

The situation of the Catholic Church and its introduction in 
Kempa la -India. Contribution within a niultidisci plina ry team 
organized by the_ International .Association of Socio-religious. 
Louva in, Belgium. 

PROFESSIONAL EXPERIENCE 

• 

.. 

·ACADEMIC 1 

. .;... .• . . --

A) Resea rche Assistant at the Institute of Studies of Developing 
Countries. 1974-1975. U.C.L. Belgium. 

B) .Assistant for the Degree thesis Sernina rs at the Institute of 
Political and Social Sciences. 1974-1975. U.C.L. Belgium. 

C) Assistant of professor Luis Vilate in the Departm~nt or Soci:-il 
Sci~nces University of Frankfnrt. Federal Republic of GPrmnny. 
1975. 



-5-

0) Pro!l"'ssor of Sociology at the Faculty of Sciences and Literature 

tif the ./\utonrnnous National University o[ Nicaragua. 1975-l976. 

Managua, D. N. 

F) Prnfcsor of the Social History oi Law at the Faculty of Jaridical 

Sciences of the Cenlral American University. Managua, D. N. 

1 975 . 

. G) Professor of Social Stratification of the Sociology scholl. Facul

tnd de Humanidades, Univt?rsidad Centroamericana (Faculty of 

Hum<lnities of the Centt"al .American University). Managua,D.N. 

·l 976. 

PROFESSION.AL ACTIVITIES IN THE PUBLIC SECTOR • 

.A) Sociological adviser of the Secretaria de la Presidencia de la Re

publica. 1975. (of the Secretary's officce of the Presidence) 1975. 

B) Sociological .Adviser for the Program Inter-Ministerial, P.S. 75 

.as ~a consequence of the d1·ought and its effects on the rural popu

lation of the country. 1975. 

C) . Social ogica l analyst of 1;.he Social studies and Infra structure Di vis ion 

of the Department of Economic Studies, Central Bank of Nicaragua, 

1976. 

D) Consultant of tre Ministry of Public Health for the organization of 

the: Second National Seminar on Nutrition of the child and the family. 

1976. 

El Lecturer at the Second 'National Seminar on Nutrition of the child and 

the family, about the patterns of nourishing consumption and demo

graphic factors-. As to the Thematic of s ocio-cultura 1 factors , ha bit i:; 

and belief on its consequences about the situation. 

F) Sociological adviser in the negotiation of the A. I. D. loan on the 

implementation of the nationa t policy of nutrition sponsored by the 

Government of Nicaragua. 1976. 

G) Adviser and Consultant of the Institute de Bi.enestar Campesino 

(INVIERNO) (Institute for the fa rmcr welfare) for the elaboration 

and lhe test of the survey on the situation of the !armer population 

at the Region S of the country. 1976. 

SOCIOLOCIC/, L RESEARCHES PERFORMED DURING 1976. __ ... ________ _ 
·A) P~nticipation in the Research with survey on the passangcr. 

transportation in public vehicles at the Pacific aret of Nicaragua. 
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This research that con eluded in all lts steps until its int<· r pr Pl :I! i \· .. 

aspect was carry out in request of th-: Central Dank of Nicar;q:•1:· 

D) Parlicipution in the Research of the Social Feasibility of t}H· 

Prograni,Developmcnt of the clay handicraft in San Juan de Ori 1·11L 

in request of the Central Bank of Nicaragua and the Banco ;..;k.1 :«1 

guense. 

C) Co-Director in the Research o! Social participation of Puerto ~.'l:i

razan Fishermen, in order to assess the social barriers of th1! 

Program, Development of the shrimp culture in basins, in rcqu<' st 

of the Central Bank of Nicaragua. 

D) PC? rticipation in the Research on Socia t· integrat~on of all the 

components of the University Community of the Universidad Cen·· 

tronmericana (Central American Uni·-1ersity). 

E} Personna l research of my Doctoral thesis on the esta.blishm<·nt 

and distribution of the industrial working class in Nie a ra gua tl1: r i :· 

the last lustrurn and its level of union organization. 

F) Research on the attempts of union formations at the Manti ca 

!:;upermarke~s during the period post-earthquake, of Managua. 

G) Participation in the Project of Research of the urbanization 

process i.n Central .America sponsored by the Consejo SL?erior 

Univer sita rio de Centro America (Central .America Uni ve r sit y 

Superior Council). 




