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ABSTRACT 

The Determinants of Income and its Distribution
 

in Four Villages in India
 

assumed to be a 	function of
 The personal distribution of income is 

the values of factors of production, and their distribution among house

holds. 
In the paper's first part, simple linear regressions 	on 

variables
 
for 36% to
 

representing land, labor, education, and milchstock account 

for data from nine 

87% of the variance in household incomes per capita, 
found to be primarily indirect, through 

surveys. The influence of caste is 

different amounts of resources.

different caste groups possessing 
that the role of economic factors varied

Closer inspection reveals 

greatly with occupation. 
the paper's second part, an original method, based on correc-

In 
the estimated

tion for the systematic accumulation of errors, ref:ines 

from the set of regression equation predic
income distribution obtained 

tions for individual households. Tnequality of land distribution is shown. 

explaining income inequalities.to be the only important factor in 

The income distribution effects of a hypothetical land reform are 

simulated. 

revenu est une fonction
On assume que iA distribution personnelle du 


des facteurs de 	 production et de leur r6partition encre les
des valeurs 
mtnages. 

)ans Ia premibre partie de ce document, pour des donn6es provenant 

lin6aires simples sur les variables
de neuf enquites, les regressions 

et les procuits laitiersle 1'fducationrepr6sentant ta 	terre, travail, 
familiaux par personne.36 A 87% des variations des revenus
roprsentent 


que 'influence de caste est essentiellement indirecte et ceci

On a trouv6 

de caste diff6rents poss6dant diff6rentes quantlt6s
Aitravers des groupes 

de ressources.
 

que le r3le des 	 facteurs 6conomiquesUn examen plus attentif r~vle 

varie beaucoup avec l'occupation. 

Dans la seconde partie du document, une mthode originale, base 
6pure In d:istri

stir la correction de I'accumulation syst~matique d'errcurs, 

obtenue Aipartir de I'ensembte des pr6dictions des
bution estim~e du revenu 

6quations r6gressives sur les mnnages individuels. L'in6alitN de In r6par

important expliquant les
ttion des terres s'av~re tre le seul facteur 


iniga]it6s de revenu.
 
hypoth6tique sur iA
Les effets d'un 	programme de r3forme agraire 


sont simulis.
r6partition de 	 revenu 



The Determinants of Income and its Distribution
 

in Four Vilages in India* 

Michael Lopez**
 

Introduction
 

The welfare of a people is clearly dependent not only upon the sum total of 
national income, but also on how it is distributed. For most countries, however, 
there is little knowledge of how the present distribution came about, or how 
it might be affected by future policies. This is especially true for less 
developed countries, where statistics are scant. Most of the literature on income 
distribution has analyzed the distribution among factors of production. The 
problem with allocating income to the abstract entities of "labor", "land", 
"capital" and "human capital" is that individual households possess varying 
combinations of the,' resources, especially in rural areas. For example, since 
the large landlords usually have above-average education, without information 

* I would like to thank Professors Robert Evenson and Guy Orcutt, then 

both of Yale University, for their extensive comments on an earlier
 
version of this work. In India, where I went to gather data in 1972, the 
staffs of the Agro-Economic Research Centres were extraordinarily hospit
able. At Delhi, I received help from the Deputy Director, Dr. i. Laxminarayan, 
as well as from V. P. Bahl and S. S. Tyagim among others. In Vallabh Vidyanagar 
the Deputy Director, )r. M. D. Desai and D. M. Brahmbhatt, R. M. Patel, and 
others were exceptionally kind and patient. Several Indian graduate students 
helped me transcribe data: Manjit Gandhi and Ravi Verma in Delhi, and K. D. 
Vankar in Vallabh Vidyanagar, worked diligently and thoughtfully. Back in 
the United States, Howard Gilbert, Terry O'Conner, and Joseph Vitale of the 
User Services Staff at the Yale Computer Center provided programming advice. 
Financial assistance for the research and computer work was received from 
the Yale Economics Department and the Yale Economic Growth Center, from the 
Agency for International Development, U.S. Department of State ((;rant AI)
CSD-2492), and from the National Science Foundation (Grant NSF FS-36863). 
It should also go without saying that the opinions expressed here are mine, 
and not the viewpoints of the various agencies which funded the research; 
and that mine, too, is the responsibility for the errors which remain despite 
the help I have received. 

** Maitre Assistant AssocQi, Centre des Recherches Economiques Appliqu~es, 
FaculLt des Sciences Juridiques et Economiques, University of )akar, Senegal, 

and Assistant Research Scientist, Center for Research on Economic Development, 
the University of Michigan. 
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it is impossible to disentangle theol the exact combinations of factors 
of land.effect of education from the effect 

the best approach to an explanation of the determinantsMy belief is that 
of the distribut ion: of income, among households is to scart by explaining deter

of each household. Specifically, I sial1 present a model
minants of the income 

or assets (such as 	 land
in whiclh each lousehold possesses certain resources 

these assets. The distribuin which Income is 	 a function ofand educat ion), and 
an indirect function of the distribution and values of

tion of income is 
this arttcle contains two major components: first, an 

these a.setLs. 'lherefore 
income, and second, an anal

analys is of the determination of each househol.d's 
within the villages.ysis of the di stribution of household incomes 

Review of tLe.. te rature 

I have been ablec to Find only four empirical analyses of income distribu
for the United States by

tions which adopt an approach similar to mine: one 
P. 11l, one for Denmark by Kjeldone tor Great Britain by 1.F. 	 Gerard Ad amsl, 


for Bomlbay 1 V. R. and P. R. Panchamukhit. in "The Size of
 
I. Bjerke, and one 

and Chance Variations" 1 , Adams
Individual Incomes: Socio-Economic Variables 


to white males, and regressed an

took U.S. data from 1949, .limited his sample 


variables for age, age squared,
inconi,-det',trmiin jug equation using dummy geo

graphical location (South or non-South; and country, town and city), type of
 

joh (eh.g, Il i-collar and wlhite-collar), and extent of employment (more or
 

Study of April 1953 to March 1954 data, "An

less than lvn montlhs). Iill's 

Salaries in Great Britain''2, i sim-
Analvsis of the Distribution of Wages and 

ilar, with dumni" variables for age, geographical locatjion, and education, plus 

dulimmy variables to represent occupations. Similar to an elaborate sclhemt' of 

these two art icle.s, except For the conspiciois absence of education as an 

explangniory variable, is BIlrke's "A" Analysis of the Personal Income Distribu

and Salary Earnearsin 19 5'' 3 , concerning tie wage and salarytion for Wage 
by the he'ads of a sample of urban Danish htouseholds. Theincomes received 


Incomes", 4 by tie Panchamukhi
arti clt "Socio-IFcrnomic V:iriah les and Urban 

incomies of 22, 859 residents of Bombay
brothers :iuc I udes regress ions of the 

City on no lesst iLan 47 dlmmy variables, represeting categories of education, 

age, Induist ry (e.g. , consu:ruct ton) , ,occup;ation (e. g. , managerial.) , employment
 

status (e. . self-employedl), family income and sex. The data appear to date
 

to 1954, though the year is not explicit.y stated. The purpose of the family
 

was to measure the role of 'connections' in obtaining
income dummy vari ables 

exclusive , of
johs. This variable makes sense, but only if it is family income 


tle income of the person in question (for example, his parents' income).
 
earner -- the results
Obviously -- particularlv for households with only one 

total. household income are meaningless.of a regression [lindividual income on 

sub traction of individual earnings
Ominously, tht article doog not mention 


from houselun]d ear nings. An R2 of 17% is reported for the linear ragression,
 

the set of dummy variables for famiy income categories far more importwith 	 would not be surprising it
variables (which

ant than any otlir group of dummy 

the dependent variable). Finally, it should
hiousehold income in fact included 

be noted that tlie dist ribut ion of a factor ie labor , tLu roungh occupat ions ,(and 

thought of as proxies for the varying qualities of laborindustries) may he 

which they employ.
 



Source of data
 

The statistics which enable this analysis to bridge the usual gap between 
the factoral distribution of income and the personal distribution of income 
arc a result of the Continuous Village Surveys project organized by the 
Indian Ministry of Food and Agriculture. Nine Agro-Economic Research Centres 
were organized, each affiliated with a university. The centres were instructed 
to conduct intensive socio-economic surveys of each household in selected vil

lages in their regions. These villages were to be canvassed periodically, at (in 

practice) intervals ranging from four to eleven years. The basic goal was to 
obtain a continuing picture of the long-range effects of development, rather 

than the usual one-shot survey after a major change. For this reason the usual 

criterion for selection of a village was that an important change was expected 

to occur in the near future, but subsequent to the first survey: for example, 
a village in the path of an irrigation project. 

From the available studies I selected four villages for analysis. There 

were several requirements for selection. The village had to have been surveyed 

at least twice (one was surveyed three times). These surveys had to bu in years 

of reasonably ordinary weather. The quality of the data had to be good. Study 
of the original filled-in questionnaires and conversations with the people who 

had conducted the interviews gave otherwise unobtainable insights into the 

quality of the data. it was obvious that some of the surveys were conducted by 

a dedicated and well-supervised field staff, who accomplished the difficult 

task of convincing farmers that they were not spies for the tax bureau or the 

land reform agency; whereas for other surveys, these ideal conditions did not 
prevail. And of course, permission had to be secured from the Agro-Economic 

Center to transcribe and use their raw data.5 

Descriplion of the Four VIillage 6 

ANKOD A was surveyed for the "crop-year" July 1960 to June 1961, when the 

sample included 269 households containing 1,515 individuals (an additional 

fifteen households were absent from Ankodia when the interviews were conducted 

and another household refused to answer questions about its income). 7 Ankodia 

was surveyed again for the crop-year 1968-69, when the sample included all 

298 households in the vilLage, with their population of 1,718. This was a 

relatively prosperous villagc, growing a mixture of cash and food crops; it is 

located in Cujarat state, about 250 miles north of Bombay. Between the two 

surveys, a milk cooperative was established in the village, improving prices 

received bv milk producers. The road connecting the village to the city of 

Baroda nine miles away was paved and bus service was established. Electricity 

was brought to Ankodia. The cheapness of running electric pumps compared to 

diesel pumps contributed to an increase In the gross area irrigated, from 40% 
8 

to 63% of the gross crop area. 

BHATIAN was surveyed for three crop years: 1955-56, when there were 481 

inhabitants in 94 households; 1960-61, when the sample included 80 households 

with 526 inhabitants (one other household with seven members was exlcuded 

due to missing income data); and 1971-72, when there were 893 inhabitants in
 

151 households. The farmers in the village were refugees from Pakistan, they 
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had been resettled in Bhatian because the village farmland had been 
abandoned
 

by its former Muslim owners, who had fled to Pakistan. The refugees were all
 

members of the Sikh religion, a sect whose relationship to Hinduism is roughly
 

analogous to the relationship of Protestantism to Catholicism, both because
 

Sikhism had its genesis in a reform movement and because Sikhs have a beiief
 

the intrinsic morality of hard work not unlike the "Protestant 
Ethic'9.
 

in 

Both before and after India's independence, the landless laborers 

and artisans
 

in the village were Hindus.
 

In 1955-56, the time of the first survey, the refugees had arrived
 

that they had not yet brought all of their land allotments
recently enough so 

then Bhatian was economically advanced. The

under cultivation. However, even 

village had been electrified and already contained twet t-ubwells.-Bus.........
 

service was available to the city of Ludhiana, just four miles away, on the
 

highway which passes by Bhatian. By 1960-196J, the time of the second survey,
 

all of the land had been brougiit under cultivation and seven more tubewells
 

had been put into operation. Nine landowners had moved their households to
 

their land, farming
nearby cities. Most of these still retained control over 


with hired labor instead of renting out the land or selling it. But because
 

included in the second
these households did not live in Bhatian they were not 


survey. Aside from the lure of "city lights" foi some landowners, the effects
 

of the growth of Ludhiana were limited to an induced change in the crop pat

tern. In the eleven-year interval between the second and third surveys further
 

growth of Ludhiana -- it became a burgeoning manufacturing center of bicycles
 

-- provided employment opportunities for landless
and agricultural machinery 


laborers, more than off-setting the downwards pressure on wages caused by the
 

Immigration of workers from other parts of India. Many of the 74 households
 

which moved into Bhatian between the second and third surveys had workers
 

commuting by bicycle to jobs in Ludhiana. Since 1969 the state of Punjab, in
 

which Bhatian is located, was in the center of the so-called "Green Revolu

tion" in wheat. By 1971-72, the number of tubewells in the village had
 

swollen to 37, and Bhatian's agriculture was immune from the current severe
 

drought because 99% of its land was irrigated.
 

Finally, it should be noted that Bhatian has been the focus of numerous govern
one of
ment development programs. The district of Ludhiana had been chosen as 


the Intensive Agricultural Development Program targets. Within the district, the
 

"taluka" at"A "block" subdivisions including Bhatian had each been singled out
 

to receive special attention, and Bhatian itself had been selected to be a
 

Model Village. Perhaps more important than this series of programs was the fact
 

that Bhatian is a few miles away from the Punjab Agricultural University. The
 

a Farmers Fair twice a year at which (for example) sample'
University holds 

packages of the latest hybrid seeds are distributed at low prices. Although it
 

should be pointed out that the Intensive Agricultural Development Program has
 

been criticised as ineffective, for what it is worth Bhatian has had available
 

far more government aid and information programs than an average Indian village,
 

and is in that sense a prototype.
 

NAURANGDESHAR was surveyed for the crop-year 1961-62, when 192 households
 

were included in the sample (twenty-five households were missing -- twenty
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were absent from the village at tie time the survey was conducted, and five
 

refused to answer questions); and again for the crop-year 1968-69, when all
 

included in the sample. The
298 households then resident in the village were 

the
village is located in an extremely arid part of the Rajasthen desert. At 


to obtain
time of the first survey, drinking water was literally more difficult 


than milk. On the other hand, land was relatively abundant, and a majority of
 

had received allotments from the

the households either owned land outright or 


for study because it
 state of Rajasthen which in practical terms was selected 

the first trickles
 was near the h-adwaters of a massive canal project. In 1962, 


of water had arrived from the canal, irrigating 6% of the land area for only
 

land area was under irrigation, more
 two weeks; by 1968-69 three-fifths of the 


local feeder channels were being built, and the village had been completelv
 

transformed. The increased requirements for labor on he newly irrigated land
 

a small amount of additional state land allotments had
and the availability of 


attracted 
a large number of immigrants, and the population of the village had
 

members of the households omitted from
increased from 1,133 (including the 1.25 


the first survey) to 1,807. The village was located on a road which had been
 

the first survey, with even then bus service to the

paved before the time of 


town of Hlanumangargh, 14 miles distant. Although electrification of the village
 

two surveys, it had neglibible effect on agricultural producbegan between the 


tion, since the irrigation was not dependent on pumps.
 

SOHIALPUR CAI. was surveyed for the crop-year 1954-55, when there were 98
 

households with 443 Inhabitants, and for the crop-year 1958-59, when there were
 
inhabi

99 households with a population of 499. Virtually all of Sohalpur 
Cara's 


in non-Hindu India,

tants were Muslims. Nevertheless, as frequently happens even 


two surveys a sugar mill
the society was differentiated 	into castes. Between the 


a half from the village (actually, it had been
 went into operation a mile and 

an


in operation even during the first-point survey, but it had not vet had 


impact). Although the report prepared by the Agro-Economic Research Centre is
 
employ any


not explicit on this point, it 	appears that the mill itself did not 


toward sugar-cane, but there were

villager. It did change the cropping pattern 


only small increases in the production of cnne, both in terms of the area (from
 

8.5% to 11.1% of the gross area sown to all crops) a.d in terms of the value of
 

31.h% of the value of all crops). Also associated with the
 
output (from 29.2% to 


road which went from Sohalpur (ara
was the paving of the
construction of the mill 

behind the greater number of houseto the town of Rourkee; this was one tactor 

import
holds having jobs outside the village during the second survey. 

The most 


ant factor of change between the two surveys was probably not the mill, but the
 

irrigation ditches,
construction of state-owned tubewells and the associated 

to 18% of the gross


which caused the portion of land irrigated to rise from zero 


sown area. Despite the improvements in the economic environment, productivity
 

and incomes remained stagnant.
 

the villages are summarized in 	Table 1. Certain
Some important features of 


common across villages. All were developing economically,
characteristics were 


though in Sohalpur Cara the improvements in the economic infrastructure 
had not
 

irrigated increased substanyet been translated into changes in income. The area 


the villages, but the irrigation technology varied: private
tially in each of 

a state
 

tubewells in Ankodia and Bhatian, state tubewelts in Sohalpur Cara, and 


'relatively more for Bhatian and
 canal in Naurangdeshar. To varying degrees 

for Ankodii and Sohalpur Gara), all were the
 

Naurangdeshar, relatively less 
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object of government development programs. All except Naurangdeshar were near
 

enough to a town or city so that at least a few residents commuted to urban
 

jobs.
 

The fact that all these villages were progressive -- or at least the target 

of government development projects -- has to do with the policy of the Agro-

Economic Research Centres to select villages where changes were expected'to 

occur. Rarely, a stagnant village not the focus of government id was chosen
 

for comparative purposes. T was frustrated in my effort to include such a,case
 

In the data I brought back from India: either I was unable to obtain permission
 

to copy the material, or the quality of the statistics was too poor to be usable.
 

Definition of Income
 

Before analysis of income determinants and its distribution, it is useful
 

to look at what it actually was. Income, as defined here, included not only cash
 

receipts but also receipts in kind, such as the free meals received by an agri

cultural laborer or the value of crops retained for home consumption by a farmer.
 

Income was net of cash and kind expenses, such as the value of fodder crops grown
 
by a farmer but fed to his livestock instead of sold. Only actual expenses were
 
netted out: for example, with owner-operated farms no attempt was made to cal
culate a "shadow value" for family labor in order to subtract it from family
 

earnings. Expenditures for capital improvement (like the purchase of land or new
 

farm machinery) were not subtracted from current earnings. By the same token,
 
receipts from the sale of assets (mainly .ivestock) were not included in the
 

current income. Also excluded were transfer payments (usually remittances to the
 
family from sons working elsewhere in India). The villagers were not subject to
 
taxation, and the other taxes they paid were counted as expenses. Total household
 

income was divided by the number of members resident in the household. In short,
 

the concept used was current net income per capita after taxes and before trans

fer payments.
 

Precision of Income Data
 

Are these figures accurate? After observing the interviews for the third 
survey at Uhatian, speaking at length with staff members at Delhi and at Vallabh 
Vidyanagar who had prepared that and other surveys, and examining the filled-in 
questionnair es, my conclusion was that the four villages included here, the 
income statistics are in fact accurate. The first surveys are to the job, and 
because the villagers had to be convinced that these strangers were not evil 
government agents. (In some places -- not included here -- the village residents 
were not conuvined on the first round, though by the second survey everyone 
real. ized that tl previous visit or the Agro-Economic Research Centre staff lad 
been hmI less.) For all the villages, the least reliable Figures are for "traders' 

("mercl, int!," itlAmerican usage), for whom Imprec ise expense estimates had to be 
suIt rak'tod IrolllImprecise sales esti.mates; however, each viliago contained only 
a Iew m,'rlinnt,-. In Ihe first;. survey of Aukod a, home-grown fodder fed to the 
louisel,, ld' s I ivslIock was probably not sulbt racied as an expense, causing minor 
exaggerat io n Lo the income of cn 1tivators. 
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Household Resources and Incomes 

How is income determined? The approach used here is that each household 
possesses certain resources or assets, and that expected income streams flow
 
from these assets.
 

The most important resources available to a household in a rural Indian 
context are land, labor, caste or social status, farm capital, and education
 
or "human capital". Several measures of each of these resources were calculated 
from the available data, then one measure (or set of measures) was selected
 
from each category by three criteria: a search for the most significant var
iables by a computer regression program, a desire to adopt common measures
 
across all surveys when practicable, and the imposition of constraints based
 
upon economic considerations. 

Assuming that a household makes use of some or all of its resources in the 
production of earnings, the next question is -- How do the resources combine? 
Here, the simplest answer wa chosen: that resources combine linearly. Alge
braically: 

(1) Income = a + .. (h, Resource i ) + Error 

i.n which the "a" and "hi" are estimated coefficients, and in which the usual 
econometric assumptions were made about the error term (essentially, that it 
averages out to zero and is random).1O Since the dependent variable was house
hold income per capita -- more relevant from a welfare point of view than total 
household income -- for consistency the explanatory variables were also expressed
 
in per capita terms. For example, land was measured as hectares of land owned 
per capita. To avoid excess repetition, in the rest of this article the variables 
entering the regression equations will not always be called "per capita", but 
the reader should remember that they always- arc per capita. 

Aside from the reasoning that some simple arrangement is the most logical 
way to start, the specified form of Equation (1) has two arguments in its favor. 
As a first approximation, it does seem plausible to say that resources contri
buted linearly to income. Since it was possible to rent land in or out (though 
land reform legislation had the effect of reducing the amount of land available 
for rental), and since there was a wage market for laborers, the rental rate and 
the wage rat! at least tended to put a floor under the marginal revenue from a 
household's land and labor. Also, the estimate for income derived from Equation 
(1) can be decomposed into the sum of the separate effects of each explanatory 
variable, plus the constant term. This property of additivity will be useful in 
the subsequent analysis of income distribution. Complementing the advantages 
of a linear specification are the disadvantages of non-linear specification. 
L.ogarithms could not be taken -- as for the estimation of a Cobb-Douglas func
tion -- because the independent variables often had a value of zero (e.g., no 
land owned), and because the dependent variable, net income per capita, was some
times negative. The introduction of cross-product terms among independent 
variables introduced enough problems of multicollinearity so that it became 
difficult to interpret what the estimated coefficients meant. 

http:random).1O
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regrsions of J ncome on Jand. 

Land, not surprisingly, turned out to be by far the most important economic
 

variable. The land area owned was chosen as the standard land variable for
 

inter-survey comparisons.11
 

Table 2 shows the results of regressions of household income on the land
 

area owned by each household. As with all regressions reported in this article,
 

Income was measured as household income per capita in current rupees, while the
 

land area was measured in hectares per capita.
 

In order to allow unbiased comparisons between regression equations con

taining different numbers of explanatory variables or different numbers of observa

tions, an adjustment must be made to the magnitude of the R2 statistic, essen

tially to subtract out the component: probably due to coincidence. 1 2 The unadjusted
 
R2 
has also been reported in the table, despite its bias, because it is by far
 

the more commonly used statistic, the one printed by most computer programs and
 

reproduced in most publcations.
 

T1,h, high 1{2 statistics reported for a majority of the village surveys in 
Table 2 are somewhat surprising, since most of the households in them did not own 
any Land. The Lw correlation between income and land during the 1961-62 survey 

of Naurangdeshar was due to the presence of highly-paid but landless staff 

members from the canal project together with the infertile quality of the 

still unirriga ted land. 

When considering the two-tailed significance statistics reported in the
 

tables of this Trticle, one must remember that the lower the magnitude of the
 

significance statistic, the smaller the probability that the estimated coefficient
 

was entirely the product of happenstance, and the Lreater its significance in
 
1 3
 

the ordinary sense of the word.


.ejfe~ssions of n.come on Land, Education and Labor 

The next set of regressions, reported in Table 3, included variables
 
represent ing land, educat ion and labor.
 

"Human capital" in ts most general sense included skills acquired outside 

school (for example, experience as a craftsman), as well as those acquired in 

school. However, the only components of "human capital" for which measurements 
were available were educat:ion and literacy. A problem with using education as 
an explanatory variable for income is that education is a consumption good as 
well as an investment good, and richer families within the village tend to obtain 
more education for their children. To reduce as nazch as possible the effect of 

more income causing more education, in regressions designed to estimate whether 
,more education caused more income, only the education of working males not currently 
attending school was considered. Thus the variable chosen to represent "human 
capital" was the total years of schooling completed by male workers not currently 
attending school. Naturally, in regressions for income per capita the total 
education variable was also divided by the number of household members. 1 4 
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A regression of household income on the number of workers in the house

hold is a special case of the classic and difficult set of econometric prob
lems which arise when supply is confused with demand (in this case, the sup

ply and demand of wage services). As household income rises, the family can 
afford to have more of its children attend or stay longer in school, and to have 
its women stay at home. By itself, this would lead to a negative correlation
 
between income and the number of household workers. On the other hand, the more 
family members work, the more income they can earn collectively, implying a 
positive correlation. The net effect of these opposing factors on the coeffic
ient of labor in a multiple regression of income on labor and other variables
 

is ambiguous, and any significance test on the labor coefficient has no certain 
interpretation. To get arouid this problem, the concept of each household's 
potential labor force was implemented: that is, the number of males within a 
certain age bracket, whether or not they were actually working. 1 5 Typically
 
about 90% in the age group were listed as working. Furthermore, the concept of 
"potential workers" fits in well with the basis of the analytical approach used 

here: examining the determination of income in light of the resources available 
to each houseiold. For simplicity and to avoid severe problems of multicoilin
earity, female and child potential workers were not included in the regressions, 
even though large numbers of women and young teen-aged children did work -
always at lower pay and usually for a lesser number of days per year thun men. 

Unlfortunately, it was not possible to select a standard form of the poten
tial labor variable for use in all surveys, because in some surveys the signif
icance of the labor variable was quite sensitive to the age limits chosen, and 
because there was no pattPrn of the most significant ages across villages, or
 
even within the same village across time. Non-per-capita regressions did not 
demonstrate any consistently superior agc range, either. Three starting ag.s 
were assayed (15, 19 and 21 years) with four ending ages (50, 55, 60 and 65), 
yielding twelve combinations. The most significant version of the labor 

for each survey's regression. 1 6 
variable was chosen 

All but one of the variable coefficients reported in Table 3 were signifi
cant at under 1%; the weakest significance level was 2.2%. Only two explanatory
 

variables caused problems: the number of working-age males in Bhatian in
 

1955-56 and again in 1971-72. Although these variables attained reasonably high
 

significance levels (3.4% for 1955-56, 6.1% for 1971-72), their coefficients
 

(-410 and -700 respectively) had the wrong sign. Since labor was measured as the
 

potential number of workers, the negative sign cannot be explained away as due 

to richer households having fewer of their members at work. Whatever the reasons 
for the negative coefficients, it is absurd to believe that each acditional male 

of working-age caused a large reduction in household income. It made more sense
 

to exclude the labor variable from the regression equations, particularly since
 

doing so made very little change to the coefficients for the remaining variables.
 

In fact, it was reassuring to observe during the preparation of Table 3
 

that in every survey the coefficient for each category -- land, labor, "human 

capital" -- varied little as changes were made in the other categories. Thus 
changing the measure of education from total schooling ca maximum schooling, or 

switching from schooling to literacy, or even omitting the "human capital" var

iable altogether, produced only small changes in the coefficients for land and
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considered smaller than the coefficients'
labor (the changes usually were 


standard errors). The stability of the coefficients was greatest when the var

iables were entered into the regression equation in order of their significance
 

(most significant first). . 

Income Regressions with Dairy Animals
 

The number of dairy animals owned per capita, measured in "cow-equivalents",


assayed as an additional explanatory variable. Table 4 shows the regression
 

ts, for the three surveys in which this variable had a significant role.
 
was .... 18
 
resut 

it can be noted that in two of these surveys (Naurangdeshar in 1961-62 and
 

inclusion of dairy animals lowered the land coefficient
Sohal$'ur Gara in 1954-55), 

by about one-fourth from the levels reported in Table 3; otherwise, inclusion of
 

,3iry animals caused little change in the estimations of the coefficients for
 
... I~n five other-surveys,.inclusion of the dairy-animalsyvariable
other resources. 


added almost nothing to the R2 of the regressions reported in Table 3; in these
 

surveys the coefficient for dairy animals was usually quite insignificant and ;
 

In most cases even negative. For the remaininig survey (Ankodia in 1960-61), the"
 
animal census information was'missing.
 

Conditions of dairying were strikingly dissimilar in the two villages for
 

which the dairy animals variable was significant. In Sohalpur Gara, most of the
 

milk (59% in the first survey, 66% in the second survey) was sold, with almost
 

all sales to customers outside the village.17 Naurangdeshar was subject to unusual
 
and the
conditions before the canal was built. Drinking water was extremely scarce 


little available was of poor quality. There was also at the time a local taboo
 

against selling milk. For these reasons, nearly four out of five households
 

produced their own milk (which was counted as income in kind), and only 3% of
 

the milk was sold.
18
 

Income Regressions with Caste 

It is a truism that caste plays an extremely important role in India, espec

ially in rural areas. To give one example, people outside the higher castes may
 

have a more difficult time obtaining services such as connections to irrigation
 

canals. In the past, members of the "untouchable" castes took it for granted,
 

that sending their children to school would be an unthinkable social outrage -

fortunately this is no longer the case for the present generation of children.
 

The number of castes and sub-castes in India is in the thousands; in a given 

village, there may be a score of different sub-castes. To simplify this exces
sively detailed classification, I grouped:-the castes into four categories. The 

first was priestly castes (such as Brahmins), traditionally the highest caste. 
Next came cultivator castes (Jats, Rajputs, and so on). The third group, called 

"intermediate" castes here, contained the remaining "clean" castes mostly 

artisans. The last group consisted of the "untouchable" castes (Harijans, Naik, 

and so forth -- referred to as "scheduled castes" in Indian documents, termin

ology which will henceforth be adopted here). One must realize that for the last 

several decades castes have not been limited to their traditional roles. Land 
reform legislation and the secularization which usually accompanies development 

have moved most Brahmins away from their traditional combined occupation of . 
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priest and non-cultivating landlord, and into various white-collar careers.
 

Many members of artisan castes, such as weavers, have been unable to continue
 

their traditional occupations in the face of competition from factory-made
 

goods. 1 9 And in all of the villages studied here except Sohalpur Gara, even
 

some of the scheduled castes owned land. Also, even though Muslims and Sikhs 

are not supposed to observe caste distinctions, in practice every Muslim and
 

Sikh in the villages knew to which caste his family belonged, and inter-caste 

marriages did not 	occur. 

Three dummy variables representing membership in the priestly castes, ill 
to ithe regresthe intermediate castes, and in the scheduled castes were added 


sion equations reported in Table 3. (The caste dummy variables were not divided
 

by the number of household members.
20 ) Under this specification of the equation,
 

the intercept term in effect applied to members of the cultivator castes only,
 

and the coefficients of the dummy variables were the deviations of the other
 

caste groups' intercept terms from the value of the intercept term for cultivator
 

castes. Thus the coeficient and the significance statistic of each caste dummy 

variable indicated the degree to which per capita income received by members 

of that caste group was different from the percapita income received bi house

hold in the cultivator castes and the significance of this difference, after con
have been chosentrolling for landholdings, etc. Obviously, any caste group could 

as the basis for comparison.
 

Table 5 shows the 	coefficients of the caste dummy variables. The regression 

caste dummy variables, regardless of their significance;equations included all 
obviously, those coefficients with very weak significance statistics (greater than 

25%, for example) 	are suspect. Since differences from the second-ranked cultivator
 

c-jte group are being measured, the downtrodden scheduled castes should have a 
should have a coefficient somewhat
negative coefficient, the intermediate castes 


larger, though still negative, while the top-ranking priestly castes should have
 

a positive coefficient. Asterisks in the table indicate coefficients failing to
 

on the education variable is also reproduced, sincemeet these expectations. Data 
sometimes altered the size and significance ofinclusion of the caste variables 


reported
the education coefficient. The coefficients for labor and land are not 

in the present table, because they changed only slightly from their levels and 

significances as reported in Table 3.
 

The priestly castes variable was definitely significant in both surveys of
 

Ankodia, and membership in the scheduled castes had a significantly negative
 
though the other caste coefficients
effect in Naurangdeshar during 1961-62. Even 


reported in 'Fable 5 had weak or very weak significance levels, often in combina

tion with the wrong ranking, and even though the Increase in the adjusted R2
 

induced by the inclusion of the caste variables was quite small, one still can
difference to which caste group a
not conclude that it made little economic 


household belonged. For the coefficients in Table 5 measure the effects of caste
 

membership for households possessing the same quantities of land, education,
 
main factor which determines
and males of wcrking age. But caste could be the 


how much land and education a nousehold has. After statistically controlling for
 

these factors, the additional effects of the caste variables might be neglible
 

despite an important, though indirect, role of caste.
 

http:members.20
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A test of the effect of caste on the determination of earnings which avoids
 

these problems is to compute regressions including only caste variables. Table 6
 

shows the percent of variance in income per capita which can be explained by
 

predictions derived solely from knowledge of each household's caste (the R
2
 

statistic). That table also shows the average per capita incomes of the caste
 

groups, which usually were in the expected order. The coefficients with the wrong
 

ranking were with one exception for caste groups containing ten or fewer house

holds, and the difference in per capita incomes between wrongly ranked castes
 

were never significant at less than 25% and mostly not significant at 50%.
 

Three conclusions about caste can be made. First, after statistical adjust

ment for the number of households and the number of explanatory variables, caste
 

explained less than 10% of the variance in income per capita in two-thirds of the
 

surveys, a moderatepart of the variance in two surveys, and a large portion of
 

the variance (35.5%) in only one survey, even using a form of the regression
 
equation which maximizes the amount of influence attributed to caste variables
 

Second, to the extent that caste played a role in the determination of income it
 

was through different castes having control of different amounts of economic
 

resources, and not through discrimination among households having the same
 

amounts of land, education, and available family labor. Third, as an exception
 

to the poin'. just made, in two surveys members of the priestly castes earned
 
significantly more, and in one survey members of the scheduled castes earned
 

significantly less, than could be expected from their endowments of land, educa

tion, and family labor.
 

Disaggregatin Income-


Up till this point, all types of income have been lumped together in the 
dependent variable. But the importance of the explanatory variables may be 

systematically different for different types of occupation -- for example, one 
would expect that education would be of little use to unskilled laborers. Not 
only is it of intrinsic interest to see how the factors are related to specific 

kinds of income, but failing to make distinctions can reduce the accuracy of 

the prediction for total :income. 

I classified the many sources of income listed in the questionnaire forms
 

into six categories: cultivation, diary, unskilled labor, skilled occupations,
 
land rent receipts, and house rent receipts. Though it was clear where most of
 
the income belonged, there remained many instances where the classification was
 
arbitrary, especially as between unskilled labor and skilled occupations.
 

"Skilled occupations" was a hodge-podge of employments not elsewhere classified.
2 1
 

The category of cultivation income incorporated all receipts stemming from the
 

use of farm equipment and draft animals, thus including income from the rental
 
of bullocks, the rental of rice hulling equipment, and the sale of surplus
 
water from irrigation pumps. Very few households received incorn*.. from house
 
rent.
 

Many households pursued more than one occupation. It was impossible to allo
cate the labor of these households among their jobs, because of the impracticabil
ity of measuring the time spent at work by the self-employed (e.g., farmers and
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artisans). Therefore the following tactic was adopted. It was assumed that
 

only three sources of income -- unskilled labor, skilled occupations, and
 

(Dairy often did involve
cultivation -- used significant inputs of labor. 


labor, but in smaller amounts, and cattle often were grazed by children.)
 

Regressions for each type of income were prepared including only households 

which derived all of their "labor-using" income from within one category. 

Rental and dairy receipts were ignored, but a household deriving income 
for example, would not
simultaneously from cultivation and unskilled labor, 


be included in either the cultivation regression nor the unskilled labor
 

regression. In each occupational regression, the dependent variable was the
 

net 
income per capita received by households from the specified source
 

(e.g., net income from cultivation per capita).
 

Regression; for Income from Unskilled Labor 

Since
Table 7 shows the regressions for income from unskilled labor. 


households in this occupational category contained the largest proportion of
 

working women, the number of potential female workers was included in the
 

potent ial male workers. The number ofregressions along with the number of 


females of working age (assumed to be 19 to 50 years) (al L.rn tive age spe,,i

fications were not calculated for wonmen) al.ways had a coefficient smaller and
 

in many cases, the female Labor variable
less significant than that for males; 


to be excluded from the regression equation because its coefficient was
had 

grossly insignificant or even negative.
 

When the education variable was added to the unskilled labor regressions, 

Bhatian in 1955-56. Thoughit was positive and significant for only one survey: 


significant at 1.3%, that coefficient was small, 23 rupees per year of school

of 9). Otherwise, the education coefficient wasing (with a standard ercor 


either negative with significance level of 29% or even weaker, or it was posi

or worse. For these reasons, it was
tive but with a significance level of 497 


that the small amount of education possessed by workers in unskilled
concluded 

labor households had no significant economic effect, and the education variable
 

was left out of the regressions reported in Table 7.
 

tonsRegressions for Income from Skilled Oecuatj 

Regressions for income per capi3ta from skilled occupations are displayed
 

in Table 8. In a few surveys the R statistic was reduced by several percent

the fact that only a small number of houseage points through adjustmeat for 


included in each regression. The significance of the coefficients
holds was 

from less than
for workers' education and for males of workIng age varied 


1% (highly significant) to over 50% (practically meaningless). The weak sig

nificance levels occured when the extremely diverse nature of skilled occupa

tions precluded a uniform relationship between labor and income or between
 

education and income. When significant, the coefficient per year of schooling
 

usually was high.
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Regressions for Income from Cultivation 

income from cultivation on the 	land
The results of regressions of net 


the number of potential male workers, and the education of
 area Acultivated, 


are shown in Table 9. The net land area cultivated was chosen
male;/workers 


because during the first survey of Bhatian the refugee families had 
not yet
 

their land allotments into cultivation. In other surveys it made
 
brought all of 


net land area cultivated, the land
little difference whether one chose tile 


area owned, the land area operated (i.e., after!rentals), or the adjusted land
 

halfthe land area
 area_ operated,: 	(thie,-adjustment consisting of subtracting 

the grounds that rental terms were usually 50% cropsharing).rented in, on 


Special treatment had to be given Naurangdeshar in 1961-62. For -' is 

survey statistics were available showing the total expenses for cultivation 

was not broken down between the two categories.and dairy, but the expenditure 

(This data was compiled directly from the raw questionnaire forms 
by Gary Y.
 

2 2 

Burtless, then preparing his Senior Essay for Yale University. Although his
 

the Sardar Patelexpenditure data is less accurate than that prepared by 

its later surveys, an approximate
University Agro-Economic Research Centre for 


than none.) A 	 computer program which did not includeaccount of costs is better 
income from cultivation-plus-dairy
an intercept term was used to regress net 

on wross income from cultivation and gross income from dairy. The sample was 

to the 1.29 cultivator households in Table 9, and as usual all of thelimited 


variables entering the regression were expressed in per 
capita terms. The R

2
 

estimated
 was 97% (with or without adjustments). The regression equation was 


to be as follows (standard errors are in parentheses):
 

(2) 	 (NE'r INCOME FROM = 0.645 (GROSS CULTIVATION INCOME) + 

CUI[V. + DAIRY) (.028) 

0.802 (GROSS DAIRY INCOME) 

(.052) 

Therefore while the regression for the 1961-62 Naurangdeshar survey reported 

in Table 9,was based on gross income from cultivation per capita as the depend

ent variable, all the coefficients and standard etrors appearing in the table 

convert them into approximate coefficientshave been multiplied by 0.645 to 

for net income. It can be mentioned in this connection that there were problems 

in all surveys with regard to the allocation of costs between cultivation and 

fodder, 	 wasdairy (especially with lthe value of unmarketed home-grown which 

eaten by draft and milch cattle), so that data for the sum of net fromincome 

cultivation plus net income from dairy is more accurate than either of its corn

ponents. 

There are problems with the coefficic.its estimated for labor and education 

in Table 9: six of the labor coefficients turned out to be negative, as did
 
Although most 	 of the negative coefficientsfive 	of the education coefficients. 

had very weak 	 significance levels, five were significant at 8% or better, and 

the most absurd coefficient of 	 all (-6142 rupees per potential worker during 

happened to have the strongest significancethe 1971-72 survey of iBhat ian) 


Love I (under 0. L%0. Another pLroblem is that, unlike the coefficients reported
 

previous table.s, the education 	 and Labor coeffit-ients were often clearly 

IN,
 

i 
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interrelated. Thus when an education variahle with a negitive coefficient
 

was removed from a regression, it usually caused a drop in the magnitude of
 

the labor coefficient (for Sohalpur ;ara, a reduction of the land coefficient
 

instead).23 This kind of phenomenon Indicates that the coefficients reported
 

in Table q measure not the separate contributions of labor and education to 

income from cultivation, but the interactions of labor and education. 

Still unexplained is why education or labor might have a negative inter

action. Three lines of argument may be advanced. The simples t is had luck. In
 

these fairly small samples, for which most of the variance ever to be explained
 

was explained by land, the negativ' coefficilents for some of he remaining 

variables may have been the result of coincidence. While coincidence can account 

for the presence of some negative coefficients, it is an unsatisfactory explana

tion for coefficients which are significant as well as negative.
 

The second line of argument is based on the specification of the cult iva

tion regressions. If the true reiationshitp between income and education is non

linear, then the estimated education coefficient in a linear regression including 

a constant term will approximate the marginal differences in income associated 
Now since
with moderate differences of education about its average level. 


education is a consumption good as well as an investment, with high prestige
 

attached to schooling separate from its economic benefits, it is probable that
 

families which could afford to do so -- landowners, for example -- invested in
 

education beyond the point where its marginal product in rupees and paisa was
 

mean that if they had been illiterate
significantly positive. This does not 


they would have been able to manage their farms just as p fitablv: instead, 

the implication is that additional years of schooling beyond the previing 

level (or a few years less then the prevail'lag level) ,did not signirificantly 

alter farm income. An:,her feature of the specilication n these regressions
 

which could have led to an understatement of the role of education was the
 

method of selecting households for inclusion in the cult [vation sample. When
branch out into a nonever a well-educated farmer used his acquired skills to 


a wholesale dealer in farm produce),
cultivation activity (for example, act ng as 


then his household was excluded from the cultivation regression because of its
 

klled occupation. Misspeification of the form
supplementary income from a 


of the regression equation or aspects of the criteria for including households
 
have a significant and
in the regression could explain why educaLion might not 


positive coefficient, even if education did on average contribute to income,
 

but again this fails to provide an explanation of why the coefficLent might he
 

both negative and significant.
 

The third line of argument is that educated Indian villagers have an
 

extreme aversion to manuai labor. This observation was emphasized in conversa

tions I had at the Sardar Patel Agro-Economic Research Centre wit; several
 

the studies of Ankodia and Naurangdeshar.
staff members who had participated in 


"Once they are educated, they do not want to work," one of them said. The same
 

in her study Blossoms
point was accentuated by the Indian sociologist Kusum Nair 

in the Dust: The Human Factor in Indian Develoment.24 According to this reason

some surveys a costly tendency of educated farmers to limit theiring, in 

than offset the better managerial
efforts to supervising hired hands more 


abilities their education presumably affords them.
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Because the labor and education coefficients reported in Table 9 often 

had weak significance, often had the wrong sign, and because in any case the 

meaning of the coefficients was unclear, it was decided to exclude these 

variables from the regressions. The results of the abbreviated regressions 

of cultivation income on the land area cultivated are shown in Table 10. The 

adjusted R2 statistics for these regressions were in most cases close to (in
 

two surveys, a hit higher than) the adjusted R2 statistics for the cultivation
 

regressions including education and labor as well as land.
 

Coit 	 rson of Resource Coeftic [ents Over Time 

Up till this point all coefficients have been expressed in current rupees. 

It may be of interest to observe how the magnitudes of the coefficients 

changed over ti Ine in real terms. To do this, the coefficients were deflated 

using the series oF consumer price index numbers 1isted in Table 11. The con

sumer price index for Sohalpur (ara was derived from the Rural Consumer Price 

Index for Westorn Uttar Pradesh; the indices for the other villages were 

derived f ro tle Consimr Price Index for Agricultural labourers in the approp

riate region.25 

When comparing the selected "'constant rupee" coefficients which are shown 

in Tahlp 1'2, severe limitations must be kept in mind: 

(a) 	 'lh, stanndtrd errors in rh coefficients often were sufficiently large to 

pruclide the di fferences between estimated coefficients from being 

statistically significant. In such cases the differences should be 

regarded jtst as tentative indicators. 

(b) 	 The consumer price indices, based on regions containing about twenty 
million inhabitants apiece, may not have been accurate reflections of the 

budgets of the various classes in the villages studied here. 

(c) 	 The consumer price indices did not have a common all-India base and there

fore ino ut permit co iparisols between villages. 

(d) 	 Because Lhe regress uqnations incluted constant terms and other var

iables, the coefficients are estimates of the marginal contributions (of 

an add itinal male of working age to household income, for example). Thus 

when one coe fficient Ln an oquation changed, the effect may have been 
offset for tmost houiseholds by changes in the constant term or in other 
coeff iricents. 

(e) 	 The poten:ial malI workers variable did not include the same age range for 
all surveys. 

The main features of Table 12 can be summarized as follows. The marginal 

value of land -- particularly as estimated by the coefficient for the net land 

area cuttivated in regressions [or income from cultivation -- increased mark

edly in all villages except Sohalpur (ar. Fn Sohalpur Gara the decline in this 

coefficient was due in part to the fact that by the time of the second survey 
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lower quality land had been brought into cultivation, and due in part to the
 

fact that prices for crops grown in the village did not rise quite as fast as
 

the overall cost of living index.
 

The real level of the education coefficient showed no particular trend,
 

which is not surprising congidering the heterogenous and changing collection
 

of "skilled occupations" in which education played an important economic role.
 

The coefficient for the number of males of working age also fluctuated
 

nre practically meaningless,
erratically. The comparisons shown in Table 12 


because the range of working ages was not uniform and because other coefficients
 

in the regression equations changed along with that for potential male workers.
 

even when females were excluded
Unfortunately, no coherent pattern emerged 


from che regression equations, the age range for potential male workers was
 

and the regressions were limited to
standardized (to 15 through 55 years), 

constant rupees of unskilled labor householdsthe per capita wage earnings in 


containing at least one man aged 15 to 55. In particular, as shown in Table 13,
 
follow the same trends as
the coefficient for potential male workers dd not 


the average earnings p r potential worker.
26
 

the average earnings per capita or 


include the earnings of women, children, and men more
The averages of course 


than 55 years old. Although in theory the regression coefficients measure the
 

contribution only of males in the prime age range, while the earnings of others
 

are subsumed in the intercept (constant) terms, in practice the small sample
 

sizes and large standard errors, among other problems, indicate that the
 

uncertain to allow conclusions about changes in the real
evidence is just too 

labor coefficient over time.
 

Actual and Predicted Income Distributions
 

The set of predictions for individual households' incomes implies a pre

-- obviously, the
diction for the distribution of income among households 


distribution of the predicted incomes. Graph Set 1 shows for each survey the
 

distribution of household per capita incomes predicted by the regression equa

tions listed in Tables 3 and 4. As benchmarks, each plot also shows the actual
 

distributions of per capita income and the average per capita income. Tab] 4
 

their per capit2(containing regressions of household per capita incomes on 


resources of land owned, males of working age, male workers' schooling, and
 

dairy animals) was used to calculate the predicted income distribution for both
 

surveys of Sohalpiir Gara and for the first survey of Naurangdeshar, and Table 3
 

(containing regressions like those in Table 4, but excluding dairy animals)
 

was used to calculate the predicted distributions for the remaining six surveys.
 

Predicted incomes and actual incomes were separately ranked from highest to
 

lowest.
 

Although the predicted distributions are reasonably good approximations
 

to the actual distributions (in some cases, very close approximations), inspec

tion of Graph Set 1 reveals a common trend: the predicted distributions always
 

overestimate the lowest incomes in the village and always underestimate the
 

highest incomes.
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The explanation of this trend is simplified if one~discusses incomes
 
predicted by a singly explanatory variable -- for example, regressions of per
 
capita incomes on per capita landholdings. The upper part of Graph Set 2 dem
onstrates, for a hypothetical village containing ten households of equal size,
 
observations of income per capita plotted against landholdings per capita along
 
,ith the line showing the relationship between the two as estimated by a linear
 
regression. The predicted income per household is the point on the line corres
ponding to the amount of land owned per member of that household. Thus the
 
vertical distance between each point and the line is the difference between
 
predicted income and actual income -- in other words, the error of prediction,
 
or residual.
 

The mathematics of the regression equation guarantee that there will be
 
no linear trend in the residuals as one goes from the households owning the
 
least land to those owning the most. But there will, be a trend in the residuals
 
after the households have been reordered from the poorest to the richest in
 
terms of their per capita income. The reason is that households earning less
 
than their predicted income will tend to fall into the poorer part of the income
 
distribution, while households earning more than their predicted income will
 
tend to rise into the upper part of the income distribution. In the first graph
 
of Graph Set 2, for example, the three households with the lowest incomes
 
("A", "B", and "C") all earn less than the smallest predicted income in the
 
village, while the household receivingithe highest village income ("D") earns
 
more than the greatest predicted income. Therefore in the second graph of Graph
 
Set 2, where both the set of actual incomes and the set of predicted incomes
 
have been ordered into distributions, the three lowest points on the distribu
tion of actual-incomes are lower than the three lowest points on the distribu
tion of predicted incomes, while the highest point on the distribution of actual
 
incomes is higher than the highest point on the distribution of predicted
 
incomes. In general, the larger the number of households, the more smooth will
 

be the trend1 of the predicted distribution to overstate the lower range of the
 
actual distribution and to understate the uppper range; and the larger the
 
average absolute value of the residuals, the greater will be the magnitude of
 
this systematic divergence between the actual distribution and the predicted
 
distribution.
 

Oie can obtain a closer fit to the actual income distribution by taking
 
this pitenomenon explicitly into account. The .procedure is to add to the pre
dicted household per capita incomes a series of random numbers whose distribu
tion is similar to the distribution of the error terms in the regressions. The
 
modified predictions are then reordered into what I shall call the "simulated
 
distribution" of income (in order to distinguish it from the "predicted dis
tribution" without the random comment). The simplest appropriate distribution
 
to simulate the expected effect of errors of prediction would be a series of
 
random numbers following a normal distribution with an average value of zero
 
and standard deviation equal to the standard error of the constant term in the
 
regression equation. However, it was clear that the magnitude of the error terms
 
varied systematically with the magnitude of incomes, 27 and allowing for this
 
greatly improved the fit of the simulated distributions. The absolute values
 
of the error terms were regressed on the per capita incomes predicted by the
 
equations in Table 3 & 4, yielding results summarized in Table 14. For example,
 
the absolute value of the error term for the 1958-69 survey of Naurangdeshar
 
was estimated to be 27 rupees plus 39.4% of the estimated per capita income.
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(Of course, leaving in positive and negative signs, the average value of the
 
error terms was zero, with no linear trend.)
 

The simulated error terms for each survey were generated by the
 
equation below:
 

= 
(3) Ei N.i (a + bY)
 

where "Es" is the simulated error term, "Ni" is the ith entry in a table of
 
random numbers following a normal distribution with a mean of zero and variance
 
of one, "a" is the intercept and "b" is the coefficient for estimated Income as
 
reported in Table 14, and "Yi: is the estimated per capita income of the
 
it household. To avoid repetition, only the plot of the distribution of
 
simulated incomes for the second survey of Naurangdeshar is shown as (;raph
 
3. That survey was chosen because it had the poorest fit among the predicted
 
distributions: after the incorporation of the random element, the fit of the
 
simulated distribution was very close.

2 8
 

There is, however, an argument that the more fundamentally valid picture
 
is obtained from the original predicted distribution not adjusted for the
 
systematic influence of the errors in prediction. [f the residual between an
 
4ndividual household's income and the estimation of that household's income
 
is a transitory phenomenon, a random fluke which cannot be expected to recur
 
year after year, then the expected income which the household will receive on
 
average ovei the years is the predicted income, and the distribution of predicted
 
incomes is equivalent to the distribution of long-run expected incomes. Ln
 
Milton Friedman's terminology, the residuals would be transient incomes and
 
predictlon-. would be permanent incomes. 2 9 The hypothesi.; that the predicted
 
distribution corresponds to the distribution of "permanent incomes" is unlikely
 
to be true for two reasons. First, not all residual.:; are due to transient fac
tors. When the residual is due to a factor not taken into account in the regres
sing equation which is likely to be a continuing influence -- for example, because 
some household workers are unusually intelligent or stupid, strong or unhealthy, 
or because the household owns land which is unusually fertile or poor -- then 
the residual cannet be regarded as a "transient" component: of income. Second, 
not all transient factors are manifested in the residuals. In a rural society
 
the chief cause of flucu,3.:ion in earnings is weather, but in one year in one
 
village the weather is th( sam for everybody. In conclusion, the adjustment
 
from predicted distributlo, to simulated distribution is appropriate; and fail
ing to make the adjustment would not leave one with the distribution of "perm

anent incomes" 30
 

Analysis of the Income Distribu:ion by Means of Simulated Deviational Effects
 

If every household in a village possessed the same quantity of each resource
 
per capita, then according to the regression equation all would have the same
 
predicted per capita income -- equal to the average per capita income in the
 
village. Thus the deviations of income from an egalitarian distribution can be
 
analyzed in terms of the deviations of each resource from an egalitarian dis
tribution.
 

http:incomes.29
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This C:oncept can 1e imlpenieented Ln a number of ways. No one approach will 

following procedure was usedbe the best for ail conceivable applications. The 

definition of the "simulated deviational effect" of a
as tiie operational 


a regression equation
resource. A set of predicted Incomes was obtained using 


new set of predicted incomes was calculated, assuming that the
 
as before. Then a 


lknd) had been evenly redtstributed so that all
given resource (for example 

amount per capita, while the distribution of the
households owned the average 


other resources remained unchanged. A more equal distribution of predicted
 

Incomes resul.ting from the egalitarian redistribution of one resource could be
 

presumed to produce a more homiogenous distribution of the errors or prediction.
 

that if land were distributed more evenly, then
Thus it i.s plausihle to suppose 

income- woul.d he imoreevenly distributed too. ..
.unpredicted- fHiic tuat ions h-in -nnd. 

randomsameEluation (3) was used with the entries "Ni" from the table of 
seriesnumbers in the same order to calculate both the original and the modified 


of SImthe differences between the two setsof simudlated residuals. Therefore 

u.ated residuials were due exc Insively to differences in the magnitudes of the
 

Each series of simnlated residuals was added
predicted l Icomes (the "Yj'" terms). 
to the ,correspond ing series of predicted i.ncomes, and the two series of simulated 

incomes were ordered into two simulated distributions. The simulated deviational 

the resource was equal to the ori[ginal simulated distribution minuselfic:t of 

the simul.ated d.strl.bution calculated with the assumption that every household
 

owned an average per capita amount of the resource in quest ion. Thus the simul.
ated dcv [ational. effect of land Is a measure of the extent to which the 

I equa 1i ty, in the disir[thut.ton of landholdings 	 contributed to the inequality 
where and how much the distributionin the d istrilbtion of tota). incomes: it show: 


been distributed equally.
of incuiiie wou1(d have changed if only land had 

shows Lhe s tnulat,ed dev[ati onal. effects attributed to each ofCrapt Set 4 

the vlriables enteri ug the regressioni equations used to predict the dlstribu

I:ions of viii. ag;e Income. In the preparation of these pgraphs, the simulated
 
incomes, .,;since withc'±.'dev Iational eff\'ct:s were adied to the average per capi'ta 


the same income
deviatinal et Ic ts all househo.lds would be expected to earn 


p.lus or 1inuins a isuaill.v small. random componenit. For reference, the actual
 

dst r ihut ions of icome were also plotted.
 

Tlho most strik.iny, fe;ltur.e of these graphs is tile extent to which ].and 
simulatedkdminaLed Che dev i 'iional. effects. In a majiority of the surveys, the 


deviati.0Inal effeCt of .'ind by itseLf accounted for most of Lhe variance in
 

incomes. Although many households derived the bulk of their income from their
 

resources 0t Labor, because this factor was fairly evenly distributed across
 

hotiseholds, its., devi.ationai effects were small. 

Apj]lcat ion of the Model to SimuLate the l)istri)utiional Effects of a Land
 

Reform Pro&ram
 

The model.s of, the income distribution developed in this 	article can also 
policies. A dis

be applied to predict the distributional effects of possible 


cussion of land reform policy is presented here purely as an illustration of
 

A more realistic appraisal would require estimates of the impact
methodology. 

of the land reform on farmers' efficiency and changes Ln employment within the
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agricultural sector.31 Here it is assumed that the marginal value of all 

economic assez:s -- land, labor, education, and dairy animaLs -- would not he 

s gnificantly changed by the land redistribution. And needless to say, condit ions 
in four villages surveyed over a span of twenty years cannot be projected to 
India as a whole. 

Even a rather simple model of a land reform program requires a dWtailed 
specification of who gains and who loses and how mmch. These assumptiols are 

used : 32 

(1) One-third ol the totlii land area owned by IusehoIds in e'achm smrv',v 
was redistributed, all within the village. (Alternatively, the land area 

received from absentee landlords resident elsewhere was equal to the land area 

lost elsewhere by absentee landlords resident In the village.) 

(2) The compensation For expropriated land was equ~a to .50. of the Ianl 

coefficient listed in Table 3 or Table 4. Ilis payment was received by the 

former owners (possibly in the form of interest on non-redeemable government 

bonds), and was given up by the new owners (possibly in tlie form of 257 'rmop
share tax payments to the governnent), so that the government neither subsidized 

nor financially exploited the reform program. Obviously, if the expropriat:ed 

landlords had received full compensation for their land, And the new landlords 

had been required to pay taxes and fees sufficient to finance this rcimbnrsemeit, 
the distribution of incone would have been just as before. 

(3) To decide who woud give up land, a ceiling was calculated just Low 

enough to cause one-third of the vil lage land area to hi,expropriated. Th, 

ceiling was determined in "cul tlvator units": a household was allowed a certain 

area for each mate nged 18 or over. 31 To avoid ionfiscating all the land of 

widows and orphans, inhoseholds containing no male aged 18 or over wore assiuneid 

one cult ivntor unit. 

(4) It was assumed that the gove rnment did not evenlv distribu to I hel anI 

among all remaining householIds in the village, patiallv out oftcoicern thait 

a simall all otment to each household would not he of an ec onomuical ly viable size. 
(In point of fact, many of the smallest amnhowners rented out their tiny plots,
 

indicating that very :;mall holdings were economical.) A "'floor" area was sit, 

initiaLly equal to one-foirth of the ceiling, area, and like tie coil ing area 

defined in terms of the cultivator units in a household. As a first priority, 

land was distributed to smnall landowners to bring them up to the floor, and 

also to households renting land though owning none. After small holders anti 

landless tenants had been brought up to the minimum. the remaining reformed 

land was distributed in plots of the floor size unt.ii it ran out. If there was 

more than enough reformed land area to bring all small landholders, landless 

tenants, and landless unskilLed labor households up to one-fourth of the ceiling 

area, the floor area was increased as much as possible cons istent with proyision 
of equal minimums to el igible recipients (including the small Landowners who 

became el igible after the floor size was increased). 

Table 15 shows what the ceiling and floor areas would be, how many house

holds woud lose land, and how many would gain, if such a policy were app i ed
 

to each of the village surveys. The first survey of Bhatian was excluded because
 

http:sector.31


-22

land tenure conditions then had obviously not yet reached equilibrium: for
 

example, several households rented in land which they did not cultivate. A
 

procedure analogous to that used for calculating simulated deviational effects
 

was used to simulate the difference in each quintile's average per capita
 

income caused by the land reforms. (The households present in a quintile before
 

the reforms were not always the same as the households in the quintile after
 

the reforms.) The results of this exercise are presented in Table 16.
 

Except for the first survey of Sohalpur Gara, where a small land regres
redistribution to be
sion coefficient caused the simulated effects of the l.and 


neglibibly small, the transfer of one-third of the village land area with 50%
 

its former owners had a substantial impact on the distribution
compensation to 

of p.er, capita.income. The income of _the top quintile was always reduced (by an
 

unweighted average of 8% among the eight surveys). Most of this income was
 

transferred to the middle three quintiles, since not all landless labor house
the low base level of average per
holds received land allotments. But due to 


capita income in the poorest quintile, the percentage increase in income for
 

this quintile was usually greater than that of any other quintile, despite a
 

smaller gain in rupees. In Naurangdeshar, where the land was widely distributed
 

already (largely as a consequence of state government policy), redistribution
 

of one-third of the village area would have resulted in virtual equality of
 

ownership, though of course much of this land would be subject to special taxes
 

to finance the reform program. 

This section illustrates how the methoduogy developed in this article
 

may be applied to evaluate the distributional implications of almost any policy.
 

In fact, the simulated deviational effects derived in the previous section are
 

special cases. For examplc," the simulated deviational effects of education
 

indicate that a policy.of equalizing educational attainment in the villages,
 

though probably quite desirable for other social reasons, would have usually
 

caused little change to the income distribution. More complete policy appraisals
 

would require estimations of the changes in the values of resources, from
 

projections of agricultural productivity, rural employment, and wages.
 

Conclusions
 

I. The Determinants of Household Income
 

The first conclusion is that the approach proposed here works. With a
 

simple linear regression containing two to four explanatory variables plus a
 

constant term, it was possibie to explain from 36% to 87% of the variance in
 

household per capita income, after discounting the R2 statistic for the number
 

of degrees of freedom used up by the explanatory terms. The coefficients for
 

the households' resources of land, labor, and education as estimated in the
 

village-wide regressions were almost without exception highly significant and of
 

the right sign. The coefficients of these variables were also stable, in the
 

sense that if the definition of one of the variables was modified, the magni

tudes of the other variables' coefficients changed only slightly.
 

The second general conclusion is that the role-of a family's resources
 

depended a great deal upon their occupation. For example, in the same village
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survey the "human capital" variable might have a significantly positive cor
relation with income from skilled occupations, virtually no income from un
skilled labor, and a significantly negative correlation with income from cul
tivation.
 

The remaining conclusions concern particular variables.
 

Land, as expected, was the most important factor. The only surprise was
 
the extent to which it dominated the regressions. In two-thirds of the surveys, 
land by itself accounted for most of the variance which was ever explained.
 
Except for the first survey of Bhatian, during which there was the unusual 
circumstance that the recently resettled refugee families had not yet brought 
all of their land allotments under cultivation, it made little difference how 
land was measured -- owned land, net cultivated land, gross cultivat:ed land, or 
other alternatives. Over time, the size of the land coefficient in constant 
rupees increased dramatically (especially when the regression was restricted to 
cultivator households and cultivation income), except in Sohalpur Gara, where
 

physical productivity stagnated. Causes of the increased value of land elsewhere 
were major increases in the area irrigated combined with more double-cropping 
and greater use of chemical fertilizers. In Bhatian, another factor in the 
recent upsurge in land productivity was the new seed varieties from the "Creen 
Revolution". Because cereals dominate the budgets used in the construction of 

rural Indian consumer price indices, cultivators to a large extent were auto
matically compensated for changes in the cost of living by changes in the eval
uation of their crops. 

To measure the contribution of labour to income it is necessary to care
fully specify the way labour is measured. Counting the number of workers could 
give misleading results, because households receiving substantial amounts of 

income anyway -- as a result of their ownership of land, for example -- tend to 

cut back on the number of household members working, especially women and chil
dren. Developing a model to predict how housieholds decide to allocate the time 
of their available family members between gainful employment and ungainful house

hold work or leisure, in light of their alternative earnings, was beyond the 
scope of this article, particularly since no information was available on the 
time spent at work by the self-employed. Instead, a simpler approach was used. 
The labour variable was defined as the pool of family labour av"iable (usually 
specified as the number of males within a certain age range), whether or not 
they were actually employed. Nearly everyone within the age brackets chosen did 

in fact work. 

The importance of family labour varied greatly with the household's "labour
using" occupation -- cultivation, unskilled labour, or the set of skilied occu

pations. For households deriving all of their "labour-using" income from culti
vation, the estimated contribution of family labour often was insignificant or 
even negative (especially when no education variable was included in the regres
sion equation). This lends support to the "labor surplus" viewpoint: the marginal 
contribution of family labour to income appeared uo be negligible as a rule for 
cultivator households. 3 4 This does not mean that the marginal product of labour 
for the village economy as a whole was near zero. The great bulk of unskilled
 

labour was farm work, and there is no reason Lo believe that cultivators would 



hire farm hands when tle product of their labour did not repay its cost.
 
Instead, the mechanism appears to have been that the members of households 
owning enough land to derive all of their "labour-using" income from cultiva 
tion (supplemented usually by dairy income and sometimes by rental income)
 
largely limited their efforts to supervision and management, employing hired
 
hands for the physical work. Thus the "labour surplus" was latent in the leisure
 
of the cultivator households. 

The best indicators of the role of labour were the wage incomes received
 
by. households which derived all of their "labour-using" income from unskilled 
labour. The topic was confused by the fact that the marginal product of labour
 
behaved quite differently from the average product 6'f labour. If one is invest
igating the welfare of the poorest occupational group in the villages, the
 

.average ,.ncome .is clearly ,the--superior measure .I fone is seeking :a measure o f .......
 

the marginal product of "raw labour" for each vil lage economy, the answer in
 
theory is the coefficient for males of working age estimated by a regression
 
on the wage earnings of households which had unskilled labour as their only 
"labour-using" employment. In practice, the mmall sample sizes, changes in the 
working age ranges, and other problems all cast doubt upon the accuracy of this 
measure. The evidence is too uncertain to allow comparisons of estimated mar
ginal products of labour at different points in time.
 

The average of total household wage income per male aged 15 to 55 among
 
unskilled labour households declined in Sohalpur Cara and rose elsewhere,
 
measured in constant rupees. The percentage increases in average wage incomes
 
were lower than the percentage increases in the land coefficient among culti
vators (in Sohalpur Gara, the relative decline in the wage average was greater
 
than the relative decline in the land coefficient). One should note that the.
 
standard deviations about the averages were large enough to make all these
 
comparisons tentative. Thus in the villages where the development of agricul
ture made it profitable to hire more labour, particularly to carry out increased 
double-cropping, population growth and immigration from the rest of India sup
plied enough unskilled labourers to prevent a rapid increase in average real 
wages.
 

The most important aspect of education was that it was of economic benefit
 
only for certain occupations. It is not surprising that schooling did not make
 
any difference to an unskilled labourer's income. 't is surprising that the
 
coefficient for education was often negative or insignificant for cultivators.
 
Apparently the costly effect of education causing its recipient to feel above
 
manual labour often more than offset the benefit of increased managerial abil
[ty. These findings are somewhat uncertain: a more definite assessment would 
require more careful specification of the regression equation for income from 
cu.ltivation (gross cultivation income might be specified to follow a Cobb-
Douglas function, for example), would require information on farm capital to 
form part of the improved equation, and for reliable estimation would require
 
larger sample sizes. 3 5 The data available from the village studies examined
 
here were sufficient to constitute a clear warning against regressing income on
 
education without including other variables in the equation, lest education as
 
the product of high incomes be mistaken for education as the cause of high
 
incomes. 

/x 
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The main economic role of caste was through different castes possessing 

different amounts of resources (such as land). For households having the same 
amounts of resources, normally caste made little economic diiterence. Thus when 
they had land, members of the lower castes farmed about as wel.l as members of 
the traditional cultivator castes. By classifying households into four caste 
groups, one could account for about 10% of the variance in income per capita 
for five surveys, 15% to 20Z for two surveys, and a little under 40Z for one 
survey. In all cases, this was considerably less than the variance in per capita 
income which was accounted for by the single most significant non-caste var
iable (usually land). 

II. The Distribution of Income
 

A profile of the "predicted income distribution" can be obtained by rank
ing the expected incomes for individual households derive(I from a regression 
equation designed to optimize the prediction of household incomes considered 
one at a time. But the "predicted income distribution" for the households con
sidered as a group systematically overestimates the poorest end of the income 
distribution, where there is a concentration of households which received le: s 
income than would be predicted by the regression equation, and systematic'lly 
underestimates the richest end of the income distribution, where there is a 
concentration of households which received more income than would be predicted 
by the regression equation. Thus tie estimation of the income distribution can 
be improved by adding to the elements of the "predicted income distribution" a 
random component having a distribuclon similar to that of the error term of the 
regression equetion, producing what has been called here the "simulated income 

distribution". 

Up till now most analyses of the size distribution of income have been in 
terms of combinations of distributions, arbitrarily arrived at (e.g., an
 

unexplained urban distribution combined with an unexplained rural distribution. 36). 

In rare studies, the size distribution has been analyzed by regressions esti
mated for individual recipients. The "simulated income distribution", combining 
regression estimates with simulated distributions of errors in the prediction 
equations, is an example of a class of models which can be developed to accur
ately portray the distribution of income, while at the same time permitting 

evaluation of its component causes. The "simulated income distribution" also 
provides a very flexible technique to estimate the distributional influence of
 

aimost any policy.
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FOOTNOTES
 

(1) 	Review of Economics and Statistics (August 1958)
 

(2) 	Econometrica (August 1959)
 

(3) 	Denmark, Statistical Department, "Statistical Inquiries", No. 12; Coplenhlg en, 
Statistical Department, 1964. As far as I was able to determine, this 40-page 
monograph is available in the United States only at the library of Conlress. 

(4) 	Chapter 24 of Measurement of Cost Productivity and Eff ici ,-ncy of Educltioln, 
N.N. 	 Pandit, editor (Madras: National Council of Educational. Research and 
Training, 1969).
 

(5) 	Permission was usually refused if the Center had not itself finished 
analyzing the data and lpublished a report. Because a number of village stir
vev reports have been published since my return from India, other researchers 
should now be able to have access to material unavailable to me. In teres ted 
parties are warned that because of inadequate storage facilities at sonme of 
the Centres, after completion of the report the data is often thrown awav or 
fed to termites. 

(6) 	The reports prepared by the Agro-Economic Resea rch Centres were indi.spenibt le 
to the preparation of this work, both to give a g;eneral view of each village 
unobtainable from a collection of raw numbers, and at times to resolve almbigu
ities in the interpretation of the statistics. The reports were as fol lows: 

(a) R.M. Patel, Ankodia (Baroda )istrict, Cujarat.).: Econnic _l,ife__in.;i 
T obacc 0 -Viii e (Vallabh Vidyanagar, District Kiira, Gujara t, India: 
Agro-Economic Research Centre, Sardar Patel University, 1964). This 
work will henceforth be referred to as the Ankodi.a Survey_ R eport. 

(b) 	 [ R.M. Patel I, Ankod ia (Baroda D)istrict, _Cj_arat).:tange in Economic 
Life of a Tobacco Village (ibid. , 1970) . Herceforth referred to as the 
Ankdi Resrvey - Re-port. 

(c) 	M.L. Bhnt, Naurn deshar (Sr iganganiagar District, Rajasthan): AV il !me 
in the Rajasthan Canal Zone (ibid., 1964). lencefnrth referred to as the 
Narat~udesJbar Squrvey !{3iEor. 

(d) 	 I).M. Brahmbhatt , Naurangdeshar (Srigangna Da__i.istrict. Rajasthan) 
Impact of Irrigation on a Rjasthian Canal Viillage (ibid., 1974). Hence
forth referred to as the Naurangdeshar Resurvey_ Report. 

(e) Sulekh Chandra Gupta, Soha:q !!iur .ara: District Saharanur:Soco-EIconomic 
Chnes in Rural India 1-954-55 -- 1958-59: Case Stu,__of a VilLa.ge inl 
Western U[ttar] P[radesh] (Delhi : Agricultural Economics Research Centre, 
University of Delhi , n .d. )enceforth referred to as the Sohaip u-r ;ara.


ResrvyeyRejp.rt. There also exists a report for tie first survey; but 
that was produced as a typescript with a few carbon copies, all of which 
are in libraries in Delhi. 

(f) Bhiatian Resurveyv Roeort. A friend visiting, Delhi. obtained a copy of 
this mimeographed report for me in 1974. The pages are tied together 
with a piece of string and there is a handwritten sheet where the titie 
page would normally appear. I surmise that the document -- completed in
 
1973 or 1.974 -- is to be bound with a printed title as its cover. 1
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ap)ologize for the lack of an official-type-footnote, but that is the 

best that I can do, and I- i gratefulfor what I got. The'Bhatian 

ResurveR._yort covers the two surveys 1955-56 and 1960-61. A type

scri)t report (and several carbon copies) covering only the first survey 

are available In Delhi libraries. No report has yet been prepared for 

the third survey. 

Those reports still in print (fortunately, the resurvey reports repeat 

most of the Information contained in the first survey' reports) can be 

oi)tained at cost from the Deputy Director of the Agro-Economic Research 

C.ntre wh.. ch prepared them. All of the repi orts (including those i s su e d 
only In typeser.l)t form) are on file in the Economics and. Statistics 
1,ibrary of the Ministry of Agriculture in New Delhi, 

(7) 	 Thi is forms a minor discrepancy with the Ankodia SurveyRepjt, p. 40 and 

elsewhere, which states that there were 268 hiouse.holds in the village plus 

the 1.5 households temporarily absent, and that these households contained 
directly from the questionnairea population of 1,533,,Hy data was copied 


forms f[I.1cd out in the village.
 

(8) 	 In the m.easurement of "gross" areas, land irrigated (cropped) in both of 
India's growing seasons was counted double. 

(9) 	 For a discussion of the psychological characteristics of the refugee Sikhs, 

see Kusum Nair, Blossoms in the Dust: The Human Factor in Indian. Develop nt 
(Ne.w York: Praeger, 1961.), pp. 102-115. 

It should be noted that she believes that in explaining their development, 
the work-oriented ethic of these Sikhs may have been a less, important factor 
than their refugee status: uprooted from their ancestral villages, people 
are more willing to innovate. 

(10) 	 More formally, the assumptions are that the expected values of the error 
terms are zero, and that the variance-covarlance matrix of the error terms 

Is a scalar multiple of the identit.y matrix. Also being assumed is that the 

rc I ati onsh i p between income and its explanatory variables is actually, Lin
ear, itnd that these variables cause income, not the other way round. See J. 

.ohnton, Econometric Methods, (2nd ed.; New York: McGraw Hill Book Co., 
1972), pp. 121-22. 

(L) 	 "Owned land" inc ludud the cat.egories "land mortgaged with possession"' and 

"land rented from state". [he status oF land rented from a state is for 
practical purposes like owned land: rental payments are nominal, especially 
when compared to private rental rates, and the state very rarely changes 
tenant famil ies: the main difference i.s that the tenants may not sell the 

land. in Naurangdeshar, most of the area "rented" from the state of Rajasthan 
consisted of formerly uncultivated arid tracts allocated to farmers, other

wise, the land "rented" from states was transferred from its former non

cultivating owners to the control of ts former share-cropping tenants by 

means of land reform legislation, Fot'a further discussion of land reform 

legislation, see Daniel Thorner, The__Agrarian Prospect in India: Five Lec

tures on_ l,_and Reform Delvered in 1955 at the Delhi School of Economics 
(Delhi: Universitv Press, 1956), a good concise survey. 

Statistics on the vanlue of owned land were available for only one-third of 
the surveys, the most recent ones. Alternative land area statistics included 
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land 	operated (that is, land owned plus land rented in minus land rented
 

out), net land area cultivated (operated land minus waste and fallow land).
 
and gross land area cultivated (the same as net land area cultivated, but
 
with areas sown in both of India's growing seasons counted double), The 
land area owned was chosen as the standard land variable for intor--urvv 
comparisons because it can be argued that it is conceptually the best 

alternative and because it was the land area measure showing tihe highe.t
 
correlation with income per capita in seven of the nine surveys. Neverthe
less, it generally made little difference which alternative land measure 
was chosen, either in simple or in multiple regressions.
 

(12) 	If "Ra2" ia the adjusted R2 "R2 " is the unadjusted R2, "n" is the number 
of households, and "c" i.s the Number of estimated coefficients incl uding 
the constant term ("c" equals two for Table 2), then the formula for the 
adiusted R2 is: 

R2
R= - (1-R 2) (c-) / (n-)
UU
 

See Ronaldi. Wonnacott and Thomas 11. Wonnacott, Econometrics (New York: 
John Wiley Sons, 1970), footnote on page 311, whore k c - 1. 

(13) 	The two-tailed signifi.cance test is formally delined as the probabilitv that 
a series of numbeirs drawn from a random normal distribution and inserted 
into the regress.ion equation in place of the ,ariable being tested would 
produce an estimated coeffici--nt with a t-statistic at least as large in 
absolute value as the t-statistic for tihe variable being tested. For a two
tailed test, it does not matter whether the spurious coefficient for the 
random number series is positive or negative. 

814) 	The literacy variable, a crude three-way classification (illitorate/semi
literate/able to read and write), general]y did not do as well as tihe 
education variable; it can ne noted In passing that many people with no 
formal ecucation were listed as 1iterate. One might believe that education 
helps a farmer or other bead of household to make better decisions, but 
otherwise had no economic significance. For example, an educated son might 
read the instructions on a package of fertilizer, but there is no need for 
two children to recite them as a duet. To test this view, the maximum 
schooling level achieved among eachI hot seold's ma 1e workers (and the max imum 
literacy) were also assayed, but those variables generally had lower parti 
correlations with income in multip.le regressions than did total educat ion. 

(15) It is true that even tie number of potent iv1 workers may be in part deter
mined by income, because more children may survive to working age in 
relatively well-to-do families. But the concatenation of correlations 
involved, from present income to past income to past deloographic events 

to the present iabour force, is far more tenuous than the causil connectioll 
from the present number of household members of working age to the present 
I nconie 

(i6) Two reasons can be advanced for the discrepancies in the most significant 

age ranges. One is that patterns of school-going and retirement for fam
ilies following a given occupation changed over time. Probably the more 
important reason is that the ages at which people began and stopped working 
differed widely from one occupation to another while the occupational mix 
varied a great deal between villages and within the same village over time. 

http:multip.le
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Where there is no theoretical reason for choosing one among a set of 
alternative measures, it is appropriate to use the maximum likelihood 
method employed here, However, the significance level should be viewed 
with 	skepticism: when trying twelve similar variables, it might be prefer
able 	to cite the significance statistic of the sixth or seventh ranked
 
alternative (though tliat method is not used in the text). That the labour 
coefficlents were "legitimate" is indicated not only by the very high sig
nifIcance levels of the best alternatives, but also by the fact that for
 
most surveys all other alternatives also had positive coefficients, while 
the fewnegative labour coefficients had very weak sigiiificiice'levels. 
The two exceptions to this rule -- that is, labour coefficients with nega
tive signs and reasonable significance levels -- are discussed in the 
text. 

(17) 	 Based on relative milk productivities, the following scale was used: a
 
she-buffalo counted as 1 1/2 cows and a she-goat counted as 1/6 of a cow.
 

(18) 	It is interesting to note thot conditions of dairying were strikingly
 
dissimilar II the two villages for which the dairy animals were signifi
cant. Naurangdeshar .was subject to unusual conditions before the canal 
was built. Drinking water was extremely scarce and the little available 
w;s o1 poor quality. There was also at Lhe time a local taboo against 
selling mil.k. For these reasons , nearly four out of five households pro
duced their own mil k (which was counted as income in kind) and only 3% of 
the milk was sold. (Naurandeshar SurvevlRe ort, pp. 1.2, 149-50, 1.77-79.) 
By eontrnist, in Sohalpur Garaomosr of the milk was sold (59% in the first 
survey, 66% in the second survey), with almost all sales to customers out
side the village. (Sohalpur ,ara Resurvey Report, pp. 95-97, and Tables 6.1, 
6.2, ind 6.3 in the unpaginated appendix. The figures cited on page 96 for 
the proportions of milk sold in tile two surveys -- 68.5% and 75.4% -

difffer from mine for two reasons: because tile report's ratios are based 
only 	on households which sold some of their milk, while mine include house
hoLds which produced milk 2xclusi vely for home consumption; and because the 
reporr's statistics refer to fluid milk only, while mine include milk 
converted into ghee , clarified butter.) 

(19) 	 This gradiai erosion of traditional caste roles, which is in progress 
throughout india, is commented upon in the Ankodia SurveyReprt, pp. 35-37, 
1.96-97, and in the NMaurangdeshar.Surveyeort pp. 28, 30. 

(20) 	 Since tie entire household was obviously of the same caste, this can be 
viewed as thie r,-,li t of multiplying thie caste variables by the number of 
household members, \tIhen dividing the "total caste" in the househol.d by the 
number of househlod members, with tile division cancelling the multiplication. 

(21) 	 "Skilled occupations" included the Agro-Economic Research Centre's categor
ies of "arts andcralfts", "professions", "service" (i.e., salaried posi
tions), and "trade" (i.e., commerce). The correspondence is not exact, 
because 1. reclassified some jobs within these categories as unskilled 
labor -- for example, people employed by the railway (hence in "service") 
as sweepers.
 

(22) 	 "The Relationship of Education and lncome Among Agriculturalists in Naurang-
Deshar Village, Tndia", Yale Senior Essay (typescript, 1972). 
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(23) 	 The interrelations between labor and education were more oasily visible 
in regressions of total household cultivation income (not per capita) on 
total household resources (not per capita). 

(24) 	 Pp. 145-65. In this connection, one should avoid the common confusion of 
tacitly assuming that "lazy" is synonymous with "irrational". 

(25) 	 The Rural Conrumer Price Index for Western Uttar lradesh is to be found in 
the Bonthly of published the andBulletin Statistics by Economics Stat is
tics Department of the Government- of Uttar Pradesh. This publication is 
available in the New York C it y !,ibrary, hut to find it one has to know that 
it is catalogued under the colonial name Uttar Pradesh spelled sideways 
(Agra and Oudh, United Provinces of). The Consumer Price Index for Agr.
cultural Labourers in varilous regions is published by the Labour Burevin of 
the Government of India in the Indian Labour .ournalI (fornerlv called the 
Indian Labour G.__azette), and in the tnd ian Lahoor Annual . Thi s index gos 
back only to the caeendar year 1997; for Bhctian It was extended back to 
the crop year JIuly 1955 to June 1956 by l inking it to the Food component of 
the Consumer Price Index for the Working Class in the nearby city of Ludhiana, 

given in the Indian Labour Gazette. A detailed discussion of the price 
indices and their appropriateness is to be found in M[chael Lopez, "The 
Determinants of Income and its Distribution in Four Villages in India" 
(unpublished Ph.D. dissertation, Department of Economics, Yale University), 
pp. 32-34, 45-47, 51-52. 

(26) 	 The standard deviaLion about the averages are compa rable to the standard 
errors about the regression coefliclents. 

(27) 	 This relationship, technically called heteroscedasticity, is a minor viola
tion of the standard set of assumptions mentioned in,the fKrst footnote of 
the p revious chapter. The presence of heteroscedasticitv does not bias time 
estimates of the coefficients. While it is possible to reduce heteroscedas
ticitv by weighting the observations, doing so would destroy the equality 
between the average size of the predicted per capita incomes and the av.rage 
size 	of the actual per cpita incomes. 

(28) 	 Lovers of paradox will appreciate that tlie household predict ions combined 
with random components form a better predirjtion of the village distribution 
than the household predict ions alone . But wh i Ie tihe nd ividual random com
ponents are unpredictable, thii variance of the set from whichi these random 
elements are irawn is carefullIv control led. 

(29) 	 Milton Friedman, A Theory of thej. CosmP t ion Function, (Print'etn: Princeton 
University Press, 1957), p. 209. 

(30) 	 For a further discussi.on of problems related to the residuals, see ,lJrgen 
S. l)ich, "On the Possibility of Measuring the Distribution of Personal 
Income", Review of Income and Wealth (September 1970). See also Richard 
Ruggles' c:ricIsm of that til on:r page 216 of the same issue. 

(31) 	 R. Albert Berry presents a model of the relationship betwen land reform 
and rural employment and wages, in "Land Reform and the Agricultural Income 
Distribution", Pakistan Development Review (Spring 1971). His article does 
aot apply the model to empirical evidence. 
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(32) 	 The hvpothet ical land reform pol, hy described here may b. compared to the 

rough pol icy model presernted in B.S. Minhas, "Rural Poverty, Land Redistri

but ion, and Ievelopment", Indian Economic Review (April 1Q70). Minhas does 

not rnt ion comipensat iOn [or exropriated land. 

(31) 	 No dist inc'tioin was made hetween irrigated and unirrigated lend, mainly 

herau the regression eprtut ions did riot make this dist:inction. 

(34)1	Tie semia article on t h "Labor surplus'" theory is W.A. lewis, "Develop

mnt with, I lii ted S.ipp i is of Labour", Irh Manchester School of Economic 

In-d SeeO a I Stud'i ; I 1; ) s his ted Suppl ies of Labour(May 1 :94 a] so "nI Il 

hrtler Not es' , ibid. (Jalr;iV 1958). A formal model of the ''labour suirplus'' 

theor,' i prese,,r; d 1Q.?John C.H . Fe i and (.s'tLv Rant is in )eveloprment of the 

Labounr ','rpI[I-; I:..onern,:. lhieor, and Po l icy (lomewood , [ lino i s RI('hard 1I. 

lrwinn, inc., 1964), Ch;ipter lwo. 

(35) 	 An at Iiript was mad" tost ia;ite a regre.sion For net .income from cultiva

d ros-:s incomre was created by a Cobh-l)ouigLas functim inI ion, ass.um ing that 
land irid Ilabour (bt wihtlout rpquirin, constanL returns to scale), and 

'nd non- laher txpnuse were constant.;issum:IIirio that ti' rato bet weno Iland 

lhe at t11l tad to be :ileudoni. when it was i-iscovere that 1for the rumrrTbers 

of oly,'rva i ras :'vaii lh I , ttli 1 1-] I;-ear-regrossi n conputel- progrnm did 
i Ic lint iois. (lie lrogrannot toiiOatl C tiri' tl'I,* eii I to Ji reIe-?rel 1 

was lMIl'lI' R, version ot May H, 1972, in the B1jo-Medical ata Program series 

prep;irtd by thI ll Spi, tic,:; tluitc e iitv University oftI So ro Va(n of the 


o(n1 i Irnli.At los Ani'ltos.)
 

(3n') 	 Ior exampI,., iurhricmainn Swarnm\', "Structural Changes atnd thre l)iscriLhution of 

Inome by Size: The Case of nd i , Review of Inconv- and Walth (June 1967) 



APPENDIX I
 

Table 1: Main Characteristics of Surveyed Villages
 

Village Crop year No. of house- Pet. of house- Pct. land Paved road? 
holds includ- holds in vil- irrigated 
ed in survey lage included 

Ankodia 1960-1961 269 95% 40% No 

Ankodia 1967-1968 298 1.00% 63% Ye,-

Bhat [an 1955-1-956 94 100% 13% Yes 

Bhat Ian 1.960-1961 80 99% 18% Yes 

Bhat ian 1971-1972 151 1.00% 99% Yes 

Naurangdeshar 1961-1962 192 88% 6% Yes 

Naurangdeshar 1968-1969 291 1C0% 59% Yes 

Sohalpur Gara 1954-1955 98 100% 0% No 

Sohalpur Gara 1958-1959 99 100% 18% Yes 
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Table 2: Regressioas of Income Per Capita on Land Area Owned Per Capita 

VII lage: Ankodia Ankodia Bhat an Bhatian Bhatian 

Year: 1960-61 1967-68 1955-56 1960-61 1971-72 

32.3% 64. 0'. 79.5% 58.8% 83.7%
2 (alfter adjustument 79.77 83.8%R (before adjistmeut 32.6% 64.17 59.3% 

94 80 151
Numbt-r , hotizson l; 269 298 

188 437 208 182 628
Iliterklpt 


(tl. , n i r ror) (331) (486) (547) (207) (824)
 

co.-f t i,'i ln for land area owned 439 1364 1()2 395 2(1 l 

(,';taind;rd ,,rror) ( '39) ( 5-1) 5) ( 37) ( 75) 

11. 21. 19. 11. 28.
t-st L is;t i, 
Si ii ifi Caicti "0.17 (.1. 0. 0.17 .0. [7 

Vi I lage: Naurangueshar Nazua,:gdeshar SChail pIu r Solal ptir 
Ga ;i,, 

1954-55 1.958-59Year: 1961-62 168-69 

"2 (aIter ad 'iustnment. 2.7% 19.57' 7 58.5% 

R (helfore :id juStuiientI 3.2% 19.8/", 17. 9% 58.9' 

98S (9192 291
Number o itoisclhohlds 

560 550 138 146Ilt (, r ep t 
(544) (103) (145)(Standard eror) (625) 

5 - 23.1 82 295
Coel I icitel or land ;irea owned 

1 (25)(Str ;,irdar errr) (22) (27) 18) 

2.5 8.4 4,6 12.
1-sf at ist ik, 

1.4% <0. 1" <0.1% -0.1%Sign i can' 
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Table 3: Regressions of Income Per Capita on Land Owned, Workers' Education,
 
and Number of Working-Age Males, Per Capita
 

Village: Ankodia Ankodia Bhatian Bhatian Bhatian
 
Year: 1960-61 1967-68 1955-56 1.960-61 1971-72
 

R2 (after adjustment 41.6% 68.1% 84.4% 66.9% 87.0%

(before adjustment 42.2% 68.4% 87.4% 68.2% 87.2%
 

Number of households 269 298 94 80 151
 

Intercept 29 180 110 66 464
 
(Standard error) (308) (458) (477) (186) (734)
 

Coefficient for land area owned 449 1376 83 355 18.10
 
(Standard error) ( 38) ( 58) ( 6) ( 37) ( 81) 
t-statistic 12. 24. 14 9.7 22.
 
Significance <0.1% <0.1% <0.1% <0.1% <0.1%
 

Coefficient for workers' education 60 76 123 53 245
 
(Standard error) ( 22) ( 24) (23) ( 22) ( 39)
 
t-statistik" 2.8 3.1 5.5 2.3 6.3
 
Significance 0.7% 0.3% "0.1% 2.2% <0.1%
 

Coefficient for number of
 
working-age males 561 546 (omitted 334 (omitted
 
(Standard error) (119) (178) since (123) since
 
t-statistic 4.7 3.1 nega- 2.7 nega-

Significance <0.1% 0.3% tive) 0.9% tive)
 

Range of working age 21-50 15-60 15-65
 

-- 'able continued on next page -
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Table '3: (continued) 

Village: Naurang- Naurang- Sohalpur Sohalptir 

deshar deshar Gara Cara 
Year: 1961-62 1968-b 1954-55 1958-59 

2 (after :d ustient 41.8% 36.5 40.0% 65.7% 
(hefore ,dajustinert: 42. 7% 37.2% 42.8% 66.8/ 

Num er of* hous.Iiohs 192 2Q1. 98 99 

I n t ,r I0) 157 252 42 85 

(S tanda rI ,rror) (483) (483) ( 87) (132) 

Coef i i'ent for ind area owned 105 232 51. 198 

(st:.-Irhf rd err,,,) ( 18) ( 2/) ( 17) ( 3) 
t-S taL i st ir (.0 9.6 2.9 5.7 
S i gni Ii (an'e <0.1% .0.0.% 0./5% 1. 1 

(:()tl ici(nt, for workers ' education 114 11 40 87 

(Standard error) (15) (25) (12) (26) 
t-slat-i.st ii" 7.6 4 7 3.3 1.4 
sign if ra, <%0.1.i% 0.27 0.2%, 

(ovf[. int for number of 

work i,-ag1 e males 592 1058 267 251 

(Standard error) (173) (232) ( 51) (76) 
t-,t at ist*!( 3.4 4.6 5.3 3.3 

S ign if* i can'e 0.1% "0.]; :O.1% 0.2% 

I~a u', o1* workin., age 21-65 .19-50 1.5-55 19-60 
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Table 4: Regressions of Incorme Per Capita on Number of Dairy Animals, Land 
Owned, Workers' Education, and Number of Working-Age Males, Per Capita 

Village: Naurang- Sohalpur Soha Ipur 
deshar Cara Ca ra 

Year: 1961-62 1954--55 1958-59
 

(after adjustment 47.5% 43.3% 66. 01%
(hefore adjustment 48.6% 45.6% 6). 3 ' 

Number of households 192 98 99 

Intercept 39 33 55 
(S ta nIa rd( rror) (459) ( 86) (1.27) 

Coeffi. ielt for number of dairy animals* 458 85 lt7 1. 
(Standard error) ( 99) ( 39) ( 61) 
t-stat istic 4.6 2.2 2.8 
Significance <0.1% 3.4% 0.7% 

Coefficient foi iand area owned 78 39 184 
(Standard error) ( 18) ( 18) ( 34)
 
t-stat [stic 4.4 2.2 5.4 
Significaiue <0.1% 3.1% <0. I% 

Coefficient for workers' education 125 42 83 
(Standard error) (15) (12) (25) 
t-statistic 8.6 3.4 3.3
 
Signi ficance 0. '1 0.1% 0.2% 

Coelffclient for number of working-age males 578 248 248 
(Standard error) (164) (51) (74) 
t-Statistic 3.5 4.9 3.4 
S igni f icance 0.1% ":0.1% 0.2% 

Range of working age 21-65 15-55 19-60 

* Dairy animals were measured in "cow-equivalents" 
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'Iable 5: Regressions of Income Per Capita on Land Owned, Workers' Education,
 
and Number of Working-Age Males, Per Capita, and Caste Dummy Variables
 

Village: Ankodia Ankodia Bhatian Bhatian Bhatian
 
Year: 1.960-61 1967-68 1955-56 1960-61 1971--72
 

Adj ui,:;ed 43.5% 68.7% 84.1% 66.8% 87.0%
 
(Sane, witliout castes) (4[.6%) (68.1%) (84.4%) (66.9%) (87.0%)
 

Nunher oi hotuseh lds 269 298 94 80 151
 

Cei ici et for priest ly castes 399 526 i81 i30 15 
(St mula rd vrror) (115) (179) (254) (151) (34[) 
t-stat ist ic 3.5 2.9 0.71 0,86 0.04 
Si~n if i c.inc , 0.1% 0.4% 48% 39% 50. 

ott ticiLnt for intermediate castes -1 -17 -236 -131 -181 
(St anidard error) ( 58) ( 84) (214) (119) (406) 
t-st at ist i c 0.03 0.20 1.1 1.1 0.45 
Sign if ic'ance >50% >50% 27Z 27% >50% 

Co f i i't Iqr -scheduled castes 16* -1* 347* -56* 148* 
(Standard erro ') ( 51) ( 68) ([30) (70) (171) 
t-stt i:t Nii 0.31 0.01 1.1 0.51 0.86 
S ign ii ifriace >50% :50% 26% >50% 39% 

Coef icient For workers' education 39 60 138 59 255
 
(Stand;ird error) (23) ( 25) (28) (24) (40)
 
t-statistic i.7 2.4 5.0 2 .4 6.3 
Significance 8.7% 1.9% :0.1% 1.9Z 0.% 

d
Indveate.m coefficients with "wrong" sign, or that coefficient for the scheduled
 

castes was greater than coefficienat fcr the intermediate castes. "Correct"
 
signs were positive for priestly castes, negative for intermediate castes and
 
schiedulu d caste;. 

-- Table continued on text pagp,-
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Table 5: (continued)
 

Village: Naurang- Naurang- Sohalpur Sohalpur 
deshar deshar ;ara Cara 

Year: 1961-62 1968-69 1954-55 1958-59 

Adjusted R2 42.9% 36.1% 40.7% 67.1%
 

(Same, without castes) (41.8%) (36.5%) (40.0%) (66.7%)
 

Number of households 192 291 98 99
 

169 59 None in None in
Coefficient for priestly castes 

village village
 

(Standard error) (180) (141)
 

t-statistic 
 0.94 0.42
 

Significance 35% >50%
 

Coefficient for intermediate castes -115 107* -14 -22
 

( 22) ( 33)(Standard error) (117) (121) 

0.99 0.89 0.63 0.68
t-statistic 


Significance 33% 38% >50% 50%
 

28* -28
Coefficient for scheduled castes -198 -41 


( 91) (77) ( 33) ( 54)
(Standard error) 

2.2 0.37 1.2 0.52
t-statistic 

3.2% >50% 22% >50%
Significance 


108 120 40 90
Coefficient for workers' education 

(29) ( 12) ( 26)
(Standard error) ( 16) 


6.9 4.1 3.2 3.4
t-statistic 

<0.1% <0.1% 0.2% 
 0.2%Significance 


the scheduled
* Indicates coefficient with "wrong" sign, or that coefficient for 

castes was greater than the coefficient for the intermediate castes. "Correct"
 

signs were positive for priestly castes, negative for intermediate castes and
 

scheduled castes.
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Table 6: Regressions of Income Per Capita on Castes and Average Income Per
 
Capita by Castes 

Vi. age: Ankodia Ankodia Thatian Bhatian Bhatian 
Year: 1960-61. 1967-68 1955-56 1960-61 1971-72 

R2 (after adjustment 9.5% 8.9% 9.0% 36.5% 19.3%(before adjtustment 10.2% 9.8% 11.9% 38.9% 20.9% 

Average income per rapita: 
Pr iesl. y cas tes 957 1358 1-605 242 1407* 
CuI.tivating castes 327 913 930 619 286i 
1nterinedii ae cst.es 249 507 217 267 864 
,;chuedlllC. castes 177 399 i,5 165 597 

Vi [lage: Naurang- Naurarig- ,ohalpur ,oha.ptir 
deshar deshr Gara (;ara 

Year: 1961-62 1968-69 1954-55 1958-59 

(after ad justment. 8.7% 7.9% 4.3% 15.9%(before ,adjustmnent 10.1% 8.9% 6.3% 17.6% 

Average income per capita: 
Priestl1 castes 1133 954 ...... 
CIIt iVatin,, castes 724 949 195 340 
Intermediate cne;ts 834* 136681 151 
,4ledulvd f'as tes 33C 551 147* 157*
 

*ndicae,- income wi ih wrong ranking 
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Table 7: Regressions of Unskilled Labor Income Per Capita on the Numbers of
 
Working-Age Males and Females, Per Capita
 

Village: Ankodia Ankodia Bhatian Bhatian Bhattan 
Year: 1960-61 1967-68 1955-56 1960-61 1971-72 

R2 (after adjustment 41.5% 35.8% 78.4% 51.5% 63.1%
 
(before adjustment 42.8% 37.2% 81.0% 54.4% 64.3%
 

Number of households 88 91. 27 21 62
 

Intercept 43 121 -39 94 64
 
(Standard error) ( 59) (162) ( 79) ( 48) (1.05)
 

Coefficient for number of
 
working-age males 217 565 522 239 765 
(Standard error) ( 31) (82) ( 54) ( 50) (86) 
t-statistic 7.1 6.9 9.7 4.8 8.9 
Significance <0.1% <0.1% -0.1% <0.1% -0.1% 

Range of working age 21-65 19-60 15-60 15-65 15-60
 

Coefficient for number of
 
females aged 19-50 148 317 236 (Omitted 537
 
(Standard error) (30) (124) (108) since not (126)
 
t-statistic 5.0 2.6 2.2 signif. 4.3
 
Significance <0.1% 1.3% 3.9% at 50%) :0.1%
 

-- Table continued on next page -
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Tahle 7: (continued) 

Vil lage: 

Year: 

Naurang-

deshar 
1961-62 

Naurang-

deshar 
1968-69 

Sohalpur 

Gara 
1954-55 

Sohalpur 
Gara 

1958-59 

R2 (after adjustment
(befort adjistment 

74.7% 
81.0% 

57.5%
58.5% 

56.9% 
58.6Z 

9.9%
13.8% 

Number o hiouseholI ds 5 45 26 24 

lntL, rcpL 
(St.;inla rI ,,r r) 

-68 
( 61) 

177 
(163) 

28 
( 32) 

71 
(42) 

o lFicit nt for ntumber of 
wqrk iig--;i),,e mat1c 
( ;t'Ilidar, f-r'ror) 
t-stat ist it, 
Sigl i i talte 

1326 
(371) 

3.6 
3.8% 

1629 
(209) 

7.8 
<3.1U 

202 
( 35) 

5.8 
-. .% 

( 
81 
43) 
1.9 
7.4% 

Rangt( oI workin g age 21-55 21-60 15-55 19-60 

COeIfiCi enl for number of 
f.niats aged 19-50 omitted because: (Negative)(Negative) Not 

signif. 
at 48%) 

Not 

signif. 
at 50%) 
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Table 8: Regressions of Skilled Occupation Income Per Capita on Workers'
 

Education and the Number of Working-Age Males, Per Capita
 

Village: Ankodia Ankodia Bhatian Bhatlan Bhatian 
1960-61 1967-68 1955-56 1960-61 1971-72
Year: 


R2 (after adjustment 53.9% 38.5% 76.4% 46.3% 67.5%
 
(before adjustment 57.3% 41.4% 79.8% 53.0% 68.6%
 

Number of households 28 43 8 9 31 

Intercept -409 212 283 185 353 

(Standard error) (509) (438) (162) (238) (421) 

Coefficient for workers' education 1.49 111 79 (Omitted 236 

(Standard error) (67) (54) (16) since not( 30) 

t-statistic 2.2 2.0 4.9 signif. 8.0 

3.5% 4.9% 0.3% at 50%) 0.1.%Significance 


Coefficient for number of
 

working-age males 1841 627 (Omitted 633 (Omitted
 

(Standard error) (385) (515) since (225) since
 

4.8 1.2 negative) 2.8 negative,
t-statistic 
Significance 0.1% 23% 2.7% not 

signif. 

Range of working age 19-50 15-65 19-50 at 50%) 

-- Table continued on next page -
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Table 8: (continued) 

Vi lage: Naurang- Naurang- Sohalpur Soha 1pur 

deshar deshar Gara ]a ra 

Year: 1961-62 1963-69 1954-5, 1958-59 

'(at Otr ;d justment 40.7% 57.62 75.2% 11 .1 
(be(Ifolre ad j]ilsenltl 44.9% 60.4% 77.8% 15.1% 

Ntmnhtr I lu ,!;o lds 29 24 20 23 

lit r(,Il 106 162 31. 102 

(Stm;idard or ror) (881) (514) ( 75) (73) 

(mf I. it'ioiit lor workers' education 77 160 25 (OmitI ed 

(St md;rd ,rrn r) (42) (47) ( 19) since not 

t-st at i. t i 1.8 3.4 1.3 signif. 

, ignl it rance 7.7% 0.3% 20% at 502.) 

Co fI i ci (n t for nmnber of 

work ir',-,!'m,, I lse 1240 919 491 1 38 

(Mtanl;iri error) (507) (526) (79) (72) 
[-, tat i.;l i," 2.4 1.7 6.2 1 .9 

Sig"n i t i,] ce 2.2% 9.6% ' 0. 1% 61.87 

Range of working age 21-50 19-65 15-50 1--50 
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Table 9: Regressions of Cultivation Income Per Capita on Net Land Area Culti

vated, Workers' Education and the Number of Workers, Per Capita
 

Village : Ankodia Ankod ia Bhat ian Bha 'ian Tfhat ian 
Year: 1960-61 1967-68 1955-56 1960-61 1971-72 

R2 (after adjustment
(before adjustment 

51.8/%
53.8% 

79,5%
80.3% 

95.7% 
95.1% 

72.6% 
76.7% 

91.4% 
012.2% 

Number of households 74 74 3/4 21 15 

Intercept 24 -414 196 -11. (.02 

(Standard error) (28F) (476) (273) (261) (1053) 

Coefficient for net land area 
cultivated 526 1969 175 512 1811 

(Standard error) (62) (117) ( 9) (11.3) (217) 

t-statistic 8.5 17. 20. 4.5 8.3 

Significance <0.1% <0.1% <0.1% "O.1% '0.1% 

Coefficient for workers' education -14 -91 -83 139 593 

(Standard error) (50) (65) (34) (84) (1.34) 

t-statistic 6.29 1.4 2.4 1.7 4.4 

Significance >50% 17% 2.1/. 12% "0.12 

Coefficient for number of 

working-age males -119 1000 -66L -832 -6143 

(Standard error) (271) (503) (362) (715) (1083) 

t-stat1stic 0.44 2.0 1.8 1.2 5.7 

Significance >50% 5.1% 7.8% 26/ .0.1% 

Range of working age 15-50 15-60 21-60 19-60 21-65 

-- Table conzinued on next page -
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Table 9: (continued)
 

Vil lage: Naurang- Naurang- Sohalpur Sohalpur
 
deshar deshar Gara Cara
 

Year: 1961-62* 1968-69 1954-55 1958-59
 

R2 (after adj ustment 47.3% 33.6% 61.6 70.4% 
(before adjstment 48.5% 34. 9% 64.8% 79.2%
 

Number of hoseholds 129 156 37 31 

Inte rept 143 -35 51 -3 

(Srt:nd:rdI error) (208) (471) ( 78) (114) 

Covy1ifi .i I lor nit I and area 
~lnt i v. t 91 287 237 317 

(Stadmrd error) ( 10) (37) ( 33) ( 65) 
t--:Sl I it c 9.4 7.8 7.1 4.9 

Signit illire <0.1% <0.1% <0.1% .
 

Coefficient for workers' education 136 67 -43 -63 

(Standard orror) ( 34) 51) ( 18) (46) 
t-statist ic 3.9 1.3 2.3 1.4 

Significance <0.1% 21% 2.6% 18% 

CotiI firient for number of 

worki n.g-age males -198 .365 -184 353 

(Standard error) (104) ('357) (138) (186) 

t-.tat is:t ic 1.9 1.31.0 1.9
 
'
 

Si ,nit icace 6.0% 31% 19% 6. , 

Range of working age 15-50 19-50 21.-55 2-60 

F[or the 19 61-62 Purvev of Naurangdeshar, the dependent variahle was gross income 

from .,It ivation, hut all coeflici ents and their standard errors have been 

multipli(d by 0.645 to convert approximately to net inro::e. See text for 

deta i s. 

. . .. .. .. . .. . . . . . .. . .. . . .. . . .. . .... .. . . . . . . . .. . ... ... .. . . . .. . ... . . .. . . . . .... ...
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Table 10: Regressions of Cultivation Income Per Capita on Net Land Area Culti
vated Per Capita
 

Village: Ankodia Ankodia Bhatian Bhatian Bhatian 
Year: 1960-61 1967-68 1955-56 1960-61 1971-72
 

R2 (after adjustment 52.7% 78.8% 92.5% 71.2'% 80.7%
 
(before adjustment 53.3% 79.1% 92.7% 72.6k 81.3% 

Number of households 74 74 34 21 15 

Intercept -20 -232 -55 -191 -544
 
(Standard error) (285) (483) (362) (268) (1580)
 

Coefficient for net land area 
cultivated 524 1920 142 628 2088 
(Standard error) (58) (116) ( 7) (89) (174) 
t-statistic 9.1 17. 20. 7.1 12. 
Significance <0.).% <0.1% :0. 1% <0.1% "0.1% 

Village: Naurang- Naurang- Sohalpur Sohalpur 
deshar deshar Gara Gara 

Year: 1961-62* 1968-69 1954-55 1958-59 

R2 (after adjustment 41.1% 33.3% 57.3% 71.4%
 
(before adjustment 41.6% 33.7% 58.5% 72.4% 

Number of households 129 156 37 31 

Intercept 123 39 15 102
 
(Standard error) (219) (472) (82) (127) 

Coefficient for net land area 
° cultiva 'd 95 308 182 272 

(Standard error) (10) (35) (26) (31) 
t-statistic 9.5 8.9 7.0 8.7 
Significance <0.1% <0.1% <0.1% <0.1% 

For the 1961-62 survey of Naurangdeshar, che dependent variable was gross 

income from cultivation, but all coefficients and their standard errors have
 
been multiplied by 0.645 to convert approximately to net income. See text for
 
details,
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TahI 11: (:onsimer Prive Ind Ices 

Year index Village Year Index
 
Village . . .
 . ... .. ............... ~. .... . . .. 
. .... .
 

1.00 Naurangdeshar 1961-62 1.00 
Ankodia 1960-61 


1968-69 1.96

1967-68 1.60 


Sahalpu, ;ara 1954-55 1.00 
[Shatian 1955--56 0.89 


1.958-59 1 .68
1960-61 1.00 


L97 1-72 2.05
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Table 12: Selected Coefficients (and their Standard Errors), in Constant Rupees
 

Variable Regression Table Ankodia Ankodia Bhatian Bhatian lihatian 
sampl.e 1960-61 1967-68 1955-56 1960-61 1q71-72 

Land area General 3 449 860 93 355 883
 
owned (38) (36) ( 7) ( 37) (39)
 

Net land Cultivation 10 524 1200 166 628 1019 
cultivated (58) (73) ( 8) ( 89) ( 85) 

# working-age General 3 341561 334
 
malesI (119) (i11) (123) 

# working-age [nskilled 7 217 353 586 239 373 
males Labour (31) ( 51) ( 60) ( 50) ( 42) 

Workers' General " 60 47 139 53 111 
education (22) ( 15) ( 25) ( 22) ( 19) 

Workers' Skilled 8 149 69 89 * 115
 
education occupations (67) ( 34) ( 18) ( 14)
 

Naurang- Naurang- Sohalpur Sohaipur 
Regression deshar deshar (;arn (;ara 

Variable sample Table 1961-62 1968-69 1954-55 1958-59 

Land area General 3 105 118 51 118 
owned ( 18) ( 12) 17) ( 21) 

Net land Cultivation 10 95 157 182 162 
cul tivated ( 10) ( 18) ( 26) ( 19) 

# working-age General 3 592 540 267 149
 
ma .es (173) (119) ( 51) ( 45)
 

# working-age Unskilled 7 1326 830 202 4S
 
males labour (371) (107) ( 35) ( 26) 

Workers' General 3 114 62 40 52 
education ( 15) ( 13) ( 12) ( 15) 

Workers' Skilled 8 77 82 25
 
education occupations ( 42) ( 24) ( 19)
 

• Indicates that coefficient was not estimated 
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Table 13: Average and Estimated Marginal Wage Incomes, in Constant Rupees, for
 

Males Aged 15-55 in Unskilled Labour Households
 

Bhatian Bhatian Bhatian
Village: 	 Ankodia Ankodia 

1955-56 1971-72
Year: 	 1960-61 1967-68 1960-61 


8.6% 38.3% 85.9% 13.8Z 50.6%

2 (after adjustment 9.9% 39.0% P1.5% 18.6% 51.5%
(before adjustment 


73 84 26 19 59
 

95 86 10 108 74
 

Number of households* 

Intercept 

( 70) ( 99) ( 72) ( 53) ( 59)


(Standard error) 


442

C efficient for males aged [5-Y 114 400 5Q6 191 


( 41) ( 55) ( 48) ( 9/) ( 57)
(Standard error) 


2. 7.8
2.8 7.2 12.
t-stat ist ic 

0.7% <0.1% 6.6%
<0.1% 	 <0.1%
 

ignf icane 


Aver; Vg wage income per male
 
612 758
 

S-; 


aged 15-55 	 473 734 651 


(268) (226)

(St and;ard dev iat ion) (238) (321) (169) 

133 220 159276 	 198
Average wage income per capita 

(73) (126) (188) (55) (83)
(Standard devla :ion) 

* 	 The number of households in this table is slightly lower than the number Ln 

through 55 wereTable 7 because the hiouseholds containing no males aged 15 

excluded from the c,;lculations for this table. 

-- Table continued on next page -
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Table 13: (continued)
 

Soha lpur Sohaipur
Village: Naurang- Naurang-

deshar deshar Gara Gara 

Year: 1961-62 1968-69 1954-55 1958-59
 

60.2% -4.5%
R2 (after adjustment 74.1% 55.9% 


(before adjustment 80.6% 57.0% 61.9% 0.7% 

42 25 21Number of households* 

-16 61 17 (See
ntercept 

(62) (81) ( 31) below)
(Standard error) 


875 764 226 (Not
Coefficient for males aged 15-55 

(248) (105) ( 37) signif.
(Standard error) 


3.5 7.3 6.1 at 50%)
t-statistic 

3.9% <0.1% <0.1%
Significance 


Average wage income per male
 
782 1037 279 182
aged 15-55 


(Standard deviation) (215) (280) ( 90) (89)
 

260 107 60
Average wage income per capita 188 


(Standard deviation) (109) (120) ( 48) (25)
 

number in* The number of households in this table is slightly lower than the 

Table 7 because households containing no males aged 15 through 55 were
 

excluded from the calculations for this table. 
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Table 14: Regressions of the Absolute Values of Residuals on Estimated Incomes
 

Bhatian Bhatian
Village: Ankodia Ankodia Bhatian 


Year: 1960-61 1967-68 1955-56 1960-61 1971-72
 

27.1%
Unadjusted R2 26.8% 43.8% 19.3% 29.0% 


3 6 165 21 216
Intercept 

(520)
(Standard error) (222) (271) (398) (124) 


0.514 ).358 0.164 0.295 0.166Coefficient for estimated income 

(Standard error) (0.052') (0.024) (0.035) (0.052) (0.022)
 

9.9 15. 4.7 5.6 7.4 t-test 


Village: Naurang- Naurarg- Sohalpur Sohalpur
 

deshar deshar Gara Gara
 

Year: 1961-62 1968-69 1954-55 1958-5q
 

R2 13.9% 19.6% 18.3% 21.9%Unadjusted 

12C 27 -4 32Intercept 
(Standard error) (383) (296) (61) (89)
 

0.360 0.394 0.415 0.271.
Coefficient for estimated income 

(0.065) (0.047) (0.089) (0.052)
(Standard error) 


t-test 5.5 8.4 4.6 5.2
 

Al. coefficients for estimated income were significant at '0.1% 
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Table 15: Characteristics of Hypothetical Land Reform Programs
 

Village: Ankodia Ankodia Bhatlan Bhatian 

Year: 1960-61 1967-68 1960-61 1971-72 

Areas in hectares:
 
Ceiling 2.09 1.77 2.75 3.24
 

Floor 0.85 0.76 0.69 0.81
 

Floor/Ceiling 41% 43% 25% 25%
 

Numbers of households:
 
Landowners 131 136 25 32
 

losing land 46 51 11 12
 

gaining land 54 53 5 5
 

Landless tenants i. 11 22 11
 
" , gaining land 14 11 22 11
 

82 90 21 62 
" , gaining land 82 90 6 27

Landless labor 


Village: Naurang- Naurang- Sohalpur Sohalpur
 

deshar deshar Cara Cara
 

Year: 1961-62 1968-69 1954-55 1958-59
 

Areas in hectares:
 
Ceiling 8.56 5.36 2.08 2.01
 

8.34 4.86 1.30 1.1.8
Floor 


Floor/Ceiling 97% 91% 62% 59%
 

Numbers of households:
 
Landowners 
 145 208 46 54 

67 109 22 1.8 , losing land 

, gaining land 78 81 10 21
 

11 13 0 0 
" , gaining land 11 13 0 0 

Landless tenants 


5 43 25 22
Landless labor 
, gaining land 5 43 25 22 
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Table 16: 	 Simulated Effects of Land Reform Programs on Quintile Average Per 
Capita Incomes 

Changes as % of Pre-Reform 
AverageChangesin Rupees Simulated Quintile Incomes 

Quintile: I IT III TV V I IT III IV V 

Ankodia, 1960-61 22 35 28 27 -74 73% 32% 14% 8% -9% 

Ankodia, 196/-68 40 80 95 103 -259 20% 24% 19% 13% -13% 

Bh:,t ian, MMhl 7 9 20 16 -94 11% 6% 13% 6% -11% 

lhatan, 1971-72 46 57 50 108 -453 37% 14% 7% 11% -12% 

Nairangdt*.Iar, 19h]-62 14 16 13 5 -28 22% 57 3% 1% -2% 

Naurangdeshar, 1.968-69 30 41 27 21 -95 13% 9% 4% 2% -6% 

Sohalpur Earn, 
1954-55 1 2 2 0 -4 1.9Z 2.1% 1.7% -0.2% -1.3% 

Soha pnur (;ara, 
1958-59 	 8 8 i5 13 -51 15% 6% 8% 5% -9% 
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APPENDIX TI 

Graph Set 1 Actual and Predicted income Distributions 

Graph Set 2 Actual and Predicted Incomes and Distributions 
(Hypothetical Data) 

Graph Set 3 Actual and Simulated 
Vi.lage in 1968-69 

Income D)istributions for Naurangdeshar 

Graph Set 4 Simulated Deviational Effects 
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Graph Sec I 

Actual and Predicted Inrome I~T;t ribution. 
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Graph Set 1 

(continued) 
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Graph Set 1 

(continued)
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GraDh Set I 

(continued) 
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Graph Sot 2 

Actual and Predicted Incomes and
 

Distributions (hypothetical Data) 
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Graph Set 3 

Actual and Simulated Income Distributions 

for Naurangdeshar Village in 1968-69
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Simulated Deviationnl Effects 
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Graph S'- 4 

(contin ued) 
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Graph Set 

(cont inued ) 
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Graph Set 4
 

(continued):
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Grph Set 4 

(continued)
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Graph Set 4
 

(contiiuei)
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Graph Sot 4 

(continued) 
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Graph Set 4 

(continued)
 

NRURRNGDESHAR 1961-62 

ACTUAL INCOME DISTRIBUTION
 
AND EFFECT OF LAND
 

i0l
 u 

"- ACTUAL DISTRIBUTION 
---- EFFECT OF LAND 3000 

H'i ERGE 66 

FRVEf9GE = 665--,"

- II I I 0 

2 40;. s0o. 80.
 
PERCENTILE IN POPULATION
 

: h'hA!!i(,'DE5HR 5000
1961-62 

- LIK. INCOME DISTRIBUTION 

RID EFFECT OF EDUCATION
 

1000 .n 
Uj
 

ACTUAL DISTRIBUTION c:
 
-.. EFFECT OF EDUCATION 3000 z
 

a_ 

a: 

2000 a 
r,_ 

Li 

1000 z

AVERAGE =,665
 

-..-11 "I 'I ' J 
207 407. 607. 80Z. 

PERCENTILE IN POPULATION 

0 



- A.39 -

Graph Set 4 

(contilnued) 
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(ra;h Set 4 

(continued) 
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Graph Set 4 

(continued) 
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Graph Set 4 

(continued) 
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