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Asstract  Data collected from rural India was used to examine the rules govern-
ing intrahousehold resource allocations. Testing for gender-age discrimination among
household members using Deaton (1989)'s method, results suggest a general bias fa-
voring boys over girls in allocation of consumption goods, however, the findings are
not always statistically significant. Intrahousehold resource allocation rules are then ex-
amined to see if such discrimination is based on unanimous decision of parents. The
novelty in our test on allocation rule are: (1) use of grandparental variables as extra-
household environmental parameters (EEP’s) in expenditure estimation, (2) derivation
of a test of the unitary model that only requires EEP’s, and (3) semi-formal use of sur-
vival status of grandparents in testing collective models. It is interesting yjay spouse’s
father characteristics are importantly correlated with greater mother and child goods ex-
penditure shares, and smaller father goods shares. Their survival status matters, and this
is a stronger evidence for collective as opposed to unitary model.

| Introduction

Data on household consumption expenditures form the core of a database for assessing poverty
and distribution of welfare among households. They thus play a critical role for policy making. For
understanding intrahousehold resource allocation, it would be ideal to obtain data on consumption
at the level of individual members within the household. However, the basic unit of data collection
and analysis of data on consumption has been primarily at the aggregate household level. This is due
in part to very high costs and to variougfitiulties (conceptual and practical) involved in collecting
consumption data by individual membeFugva, 200%. Unlike some information that is collected at
the level of individual household members (labor activities, education, and health information), all
the consumption expenditure modules of the World Bank’s Living Standard Measurement Studies
include consumption expenditure data collected at the household Be&iqn and Grosh, 20p0

Despite the relative paucity of data on allocation of consumption goods among household mem-
bers, evidence accumulated in the last two decades suggests the potential importance of understand-
ing household behavior leading to such outconfasw@, 2003 Two major reasons for the in-
creased potential importance of intrahousehold analysis for policymakers are discu$sedabst
al. (2006) Both are directly related to household behavior leading to the allocation of consump-
tion goods (including food, nonfood consumption, and other services) among household members.
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The first concerns the measurement of individual welfare and the identification of potential target
populations when policy interventions are seen as necessary for poverty reduction. Questions have
been raised that whether female members (especially female children) within the household tend to
be discriminated against in consumption allocation within the household. A dramatic consequences
of gender bias appears to be the low sex ratio of women to men in some parts of the world such as
South and West Asia and China ($&en, 1990Rosenzweig and Schultz, 1982

Negligence of such intrahousehold variation in consumption is known to inhibit understanding of
the severity of poverty at the individual level. In their simple yet insightful anal¥$sldad and
Kanbur (1990)show that, by using the household average of member welfare and neglecting the
intrahousehold welfare variations, poverty levels are underestimated. Since poverty is ultimately
an individual phenomenon, it must be measured at the individual level. This implies that knowing
the rules governing intrahousehold resource allocation is crucial in understanding poverty and its
alleviation.

Once discrimination against women (or girls) is found in resource allocation within households,
there may be potential room for policy interventions. In addition, micro level consumption data can
potentially be used to monitor changes in the welfare level of the population during policy changes or
other exogenous shocks such as weather. If there is a class of individual members of the household
who are identified as particularly vulnerable, the changes in their welfare level may not be revealed
by the aggregate household level consumption data alone.

Once such a target population is identified, the second aspect of policy implications will be in the
design of policy interventions by focusing on household behavior, This can include possible reac-
tions by the households to policy interventions. This latter aspect is important. Even when target
groups are properly identified, interventions may have little impact on intended beneficiaries, unless
policies are well designed to reach them. It has been found, for example, that some targeted policies
toward individuals (such as school food programs) canffeebby changes in intrahousehold con-
sumption in response to such policies. This can potentially leave negligibléfaetseon targeted
individuals (sed@eaton and Ghassemi, 1988 school food programs ai#dderman et al., 199%or
a general discussion). Consideration of policy instruments with such potentials requires an analysis
of consumption allocation behavior within the household.

Because of the relative lack of data on individual consumption allocation and the necessity for
understanding intrahousehold resource allocation behavior from policymaker viewpoints, there have
been a few methodologies proposed in the literature that allow inference of aspects of intrahouse-
hold resource allocation by utilizing aggregate household-level consumption data alone. This paper
includes a combination of such methodological approaches to the dataset, specifically analytical
methodologies for making inferences about household behavior in intrahousehold resource alloca-
tion from the household-level consumption expenditure data. The paper has two primary points; (1)
detecting potential biases in allocating consumption goods between female and male children, and
(2) assessing the roles played by various potential sources of ‘bargaining powers’ of the husband and
the wife in determining the allocation of goods and services consumed by household members.



In general, characteristics of the parenfteet household expenditure decisions in a way consis-
tent with intrahousehold bargaining. Further, literacy and land holdings of the surviving fathers of
spouses are correlated with greater expenditures directed to adult females and children. This pro-
vides some support of collective models. Section Il of the paper provides descriptive statistics of
data is presented. In section lll, gender-age discrimination in consumption is tested, showing weak
evidence of bias against girls. To understand the bias, Section IV includes a brief review of existing
literature on intrahousehold resource allocation. A model of the household is analysed to obtain
testable predictions for both unitary and collective models. Estimation issues on intrahousehold re-
source allocation are discussed in Section V. Estimation results are presented in Section VI, and the
last section fiers a summary of results and conclusions.

Il Data

Data was collected by the IDE-MVF team in 2005. Details of sampling are explainedweal
et al. (2006) Households were asked on food and nonfood items consumed over last two weeks
and teh last year, repsectively. For expenditure regressions in section Ill, detailed information on
assignable goods for each household’s demographic groups are necessary to know “who consumed
how much.” Three demographic groups are used: adult males, adult females, and children. The term
‘nonfood father goods’ are used for adult male clothing and adult male footwear. ‘Father goods’
are defined as nonfood father goods and ‘vice’ items such as todi (liquor made from coconuts),
beer, other alcohol drinks, beedi (local cigars), and cigarettes. ‘Mother goods’ are defined as adult
female clothing, adult female footwear, and adult female personal care items. ‘Child goods’ include
school fees, school uniform fees, school textbook fees, school transportation fees, and toys. All
expenditures are normalized to a two week period.

TasLe 1 shows the descriptive statistics for the data. Median expenditures on nonfood father goods
and mother goods are roughly the same. The inclusion of vices significantly increases the median
father goods expenditure by more than 100%. This may explain why there is general hostility against
alcoholic drinks in rural India. Sampled households are characterized as having low literacy rates.
About 32% of heads of households and 13% of spouses are literate in an area where the literacy rates
are 59% for males and 30% for females. This is primarily due to the variable probability sampling
scheme that oversampled households with child labor. Less educated parents are more likely to let
children work.

Looking at the demographic structure, on average, there are 3 adults, 3 children, and 0.5 infants,
and 0.5 elderly persons in a household. Viewing blood relatives of the head, on average there is 1.1
extended family members in a household, 0.1 member coming from distant relatives such as nephew
or cousin. Education of grandmothers is rare, and this indicates any significant estimates on these
variables need to be interpreted with caution. Such estimates may have been tilted toward influential
observations. Thus, they are not used for testing collective models.

The probability of the grandfather being alive is lower than that of the grandmother. This is natural
in an area where marriages generally occur between older males and younger females. The higher



survival probability of spousal parents is also explained by this age gap. In general, the greater the
gap, the greater theftierence in survival probabilities between head of household’s parents and the
spouse’s parents. This fact is interesting since it has been argued that a greater age gap is correlated
with a higher incidence (and a stronger degree) of gender discrimination against female spouses. If
the collective models hold, then early marriage, a symptom of gender inequality, is also a stabilizing
device. This is because female spouse’s parents live longer to support her when head of household’s
parents have already passed away. This may partly explain why poorer parents tend to choose early
marriage for their daughters.

The values of the indicator variables of coresidence and proximate residence of grandparents are
smaller than the survival probabilities of these members, as these are conditional on grandparent
survival. The mean age gaps of grandparents are 4.5 and 4.9 for head of household and spouse,
respectively. This is smaller than the sampled household’s mean age gap of 7.3. A general rise
in dowry payment in the last two decades analyze®ao (1993)may be contributing to this. A
younger bride is considered to be more valuable, and parents of brides may save on the rising value
of dowries by accepting matrimony earlier. A greater age gap is also consistent with the greater
land holdings of head of household’s parents. This means that an average woman ‘marries up’ to
upper land holding classes. It results in lower-class women competing with upper class women
in the marriage market by bidding up dowries; men from the lowest land holding class (landless)
have a hard time finding brides. It indicates that the intergenerational transition in wealth quantile
is upwardly mobile for women but not for men. This also suggests that spouses are, on average,
from poorer families and thus do not have strong bargaining power in the household. The number of
siblings is greater for parents than for current youth, with a mean of approximately 5 for both head
of household and spousk.

*1 This suggests that some undocumented change in household structure has taken place in the last two to three decades.
This is important, however, analyzing such a structural change is beyond the scope of this paper.
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TABLE 1: DESCRIPTIVE STATISTICS

variable name variable description min  25% median  75% max mean std sINAs n
ng nonfood father goods (Rs.) 0 18 31 50 309 42 40 17 0 387
fg father goods (Rs.) 0 38 84 147 1472 130 177 13 0 387
mg mother goods (Rs.) 2 23 35 65 272 51 44 0 0 3§87
kg child goods (Rs.) 0 0 10 33 767 36 85 109 0 387
subtotal_food total food (Rs.) 67 698 968 1539 29231 1350 1817 0 0 387
subtotal_nonfood | total nonfood (Rs.) 49 279 428 640 3071 520 389 0 0 387
total total (Rs.1000) 0.116 1054 1474 2182 29461 1871 1889 0 0 387
landval land value (Rs.) 0 1250 30000 92500 4800000 102135 296129 93 0 387
dry_acre acreage (rainfed) 0 0 2 4 160 4336 10395 142 0 3871
irr_acre acreage (irrigated) 0 0 0 0 18 0654 1949 316 0 387
ngshare nonfood father goods (as % of total) 0 0013 Q021 Q032 Q269 Q025 Q022 18 0 387
fgshare father goods (as % of total) 0 0026 Q056 Q097 Q546 Q076 Q079 13 0 387
mgshare mother goods (as % of total) 0 0017 Q029 Q04 0194 Q031 Q021 0 0 387
kgshare child goods (as % of total) 0 0 0006 Q021 0235 0018 Q034 109 0 387
hd_sex head sex (male=0, female=1) 0 0 0 0 1 0075 Q264 356 2 387
hd_age head age 20 36 43 50 82 4477 10804 O 2 387
hd_lit head literacy 0 0 0 1 1 0319 0467 260 5 387%
hd_yrs head year of education 0 0 0 2 14 1733 316 269 5 387
sp_sex spouse sex (male=0, female=1) 0 1 1 1 1 0948 Q223 18 44 387
sp-age spouse age 1 30 35 415 70 37294 9869 0 44 3871
sp-lit spouse literacy 0 0 0 0 1 0125 Q332 300 44 381
Sp_yrs spouse year of education 0 0 0 0 14 0685 1938 293 44 38]
sp_alive spouse is in HH 0 1 1 1 1 0891 Q312 42 2 381
amales adult males 0 1 1 2 6 1571 Q919 18 2 387
afemales adult females 0 1 1 2 5 1452 Q799 7 2 387
b_Iop boys, class 1-5 0 0 0 1 5 0512 Q711 227 2 387
g-lop girls, class 1-5 0 0 0 1 3 0504 Q711 235 2 3871
b_upp boys, class 6-8 0 0 0 1 2 0483 0595 219 2 3871
g-upp girls, class 6-8 0 0 0 1 3 046 0633 236 2 3871
b_sec boys, class 9-12 0 0 0 1 4 054 0692 214 2 3871
g-sec girls, class 9-12 0 0 0 1 3 0494 (0642 225 2 3871
imales infant males 0 0 0 0 3 0234 0523 312 2 387
ifemales infant females 0 0 0 0 3 0249 0582 313 2 387
emales elderly males 0 0 0 0 1 0161 0368 323 2 3871
efemales elderly females 0 0 0 0 2 0247 Q444 292 2 387
infants infants 0 0 0 1 5 0483 0814 261 2 3871
Iowerprim lower primary 0 0 1 2 8 1016 1041 144 2 387
upperprim upper primary 0 0 1 1 4 0943 Q765 115 2 3871
secondary secondary 0 0 1 2 4 1034 (0846 108 2 3871
adeld adults and elderly 1 2 3 4 12 A31 1654 0 2 387
hhsize household size 3 5 6 8 29 6906 2764 O 2 387
blood1 children of head 0 3 4 5 14 3H87 1701 10 2 387
blood2 + parents, sibling, grand children and grand parents of head 0 3 4 5 19 4527 2281 2 2 387
blood3 + other blood relatives of head 0 3 4 5 23 4605 2367 2 2 387
hdf_alive head's father alive 0 0 0 0 1 0218 0413 302 1 387
hdm_alive head’s mother alive 0 0 0 1 1 0477 Q5 202 1 387
spf_al ive spouse’s father alive 0 0 0 1 1 0347 Q477 252 1 3871
spm_alive spouse’s mother alive 0 0 1 1 1 0588 Q493 159 1 387
hdf_cores head's father in HH 0 0 0 0 1 0085 028 353 1 3871
hdm_cores head's mother in HH 0 0 0 1 1 0264 Q442 284 1 387
spf_cores spouse’s father in HH 0 0 0 0 1 0039 Q194 371 1 387
spm.cores spouse’s mother in HH 0 0 0 0 1 0052 0222 366 1 387
hdf_vill head’s father in village 0 0 0 0 1 0096 Q295 349 1 3871
hdm_vill head’s mother in village 0 0 0 0 1 0142 Q35 331 1 387
spf_viII spouse’s father in village 0 0 0 0 1 0047 Q211 368 1 387
spm_viII spouse’s mother in village 0 0 0 0 1 0093 Q291 350 1 3871
hdf_lit head’s father literare 0 0 0 1 1 0271 Q445 274 11 387
hdm_lit head’s mother literate 0 0 0 0 1 0021 Q145 367 12 381
Spf-”t spouse’s father literare 0 0 0 0 1 0239 Q427 293 2 387
spm_lit spouse’s mother literate 0 0 0 0 1 0021 Q143 376 3 387
hd_bro number of head’s brothers 0 2 3 4 16 2853 1693 12 5 3871
hd_sis number of head's sisters 0 1 2 3 9 2085 1644 55 9 3871
sp-bro number of spouse’s brothers 0 1 2 3 10 284 152 36 7 387
sp.-sis number of spouse’s sisters 0 2 3 4 9 2771 1575 22 3 3871
hdf_irr head’s father irrigated land 0 0 0 0 80 1838 7055 249 84 381
hdf_dry head’s father rainfed land 0 0 4 10 100 1848 18869 92 24 387
Spf-il’l’ spouse’s father irrigated land 0 0 0 0 15 0775 2328 263 71 387
spf_dry spouse’s father rainfed land 0 0 3 10 100 N9 15748 124 42 38]
hdp_adiff head’s parents’ age difference 0 0 5 10 30 2068 4756 138 13 381
spp_adiff spouse’s parents’ age difference 0 0 5 85 25 4541 4618 159 8 3871
hdf_alit head’s father alive and literate 0 0 0 0 1 0082 Q275 345 11 387
spf_al it spouse’s father alive and literate 0 0 0 0 1 0094 Q292 349 2 387
hdf_adry living head's father’s rainfed land (acre) 0 0 0 0 85 284 8833 302 24 381
hdf_airr living head's father’s irrigated land (acre) 0 0 0 0 40 %403 2973 286 84 381
spf_adry living spouse’s father's rainfed land (acre) 0 0 0 0 100 2319 7685 270 42 38i
spf-airr living head's father’s irrigated land (acre) 0 0 0 0 1 0094 Q292 349 2 387
clflag belongs to child labor stratum 0 0 1 1 1 0652 Q477 134 2 387




[l Gender Discrimination in Intrahousehold Consumption
Allocation

A general empirical strategy for making inferences about intrahousehold resource allocation pro-
cesses is to relate the observed variations in household consumption patterns, to observed varia-
tions in household characteristics. This approach analyzesflibetseof household demographic
composition or the relative degree of resource control by individual members, on the patterns of
household consumption. This section provides an examinaion of whether there are gender biases in
the allocation of household consumption expenditures between female and male children within the
household.

1.1 A Methodology for Using Household Consumption Data To Detect Intra-
household Gender Biases

Household consumption data can typically be analyzed within the framework of household de-

mand function:
Ok = Ok(p, Mz, w),

whereg is the household aggregate demand for glkod is a vector of pricesm is a measure of
total (per capitgadult equivalent) household incoyegpenditure or other measure of total resources
(assets) available to the househdds a vector of household demographic characteristicsyaisd
a vector of other household characteristics. Inclusiow @i the demand function implicitly incor-
porates household production. For example, if the household is a farm household, then farm assets,
land holdings, and irrigation status entein the determination of household incof@ependiturem
and hence demargy.

Presence of gender biases in household aggregate consumption can be examined by the method-
ology first proposed byeaton (1989) Following Deaton (1989)we estimate the Engel curve of

the following:

Wik = ak + BkIn (%) +akInn + Z YKl (%‘:) +6'Zi + Ui,
wherewy is the expenditure share of go&dn household, X; is the total household expenditure
of household, n; is household size (capturing economies of scaig)s the number of household
members in thé" age-gender category, argdis a vector of household characteristics (sex and age
of the household head and spouse, acreage of land, and village and caste dummy variables. In this
model, the diferences in they, parameters indicate thdfects on the household consumption of
particular goodk, by replacing a household member in one age-sex category (a girl of a certain age
group) with a member in another category (a boy of the same age group), holding the household
size and per-capita expenditure consteaDeaton (1989proposed an approach to detect boy-girl
biases utilizing data on the consumption of ‘adult goods.” Suppose certain consumption items that
are exclusively consumed by adult members of the household can be identified in the data. Typical



examples of such items are alcohol, tobacco, adult clothes, and adult footwear. Now, wavdetine

the expenditure share of such adult goods. Then, if a child is born to a (previously) childless couple
(holding the total expenditure constangome portion of the resources previously spent exclusively
on adult goods for the couple will have to be diverted from the couple’s consumption expenditure
in order to feed and clothe the newborn. The main idea is to measure such inffente en adult
goods separately for a boy and for a girl and to examine whether such indtents are dierent
between boys and girls. If incoméfects are significantly larger for a boy than for a girl, then the
household will probably make more room for boys’ consumption than those of girls. This would
indicate a gender bias in total consumption expenditure allocation between a boy and a girl. More
specifically, we calculate the ‘outlay equivalent ratiosrétios) as follows:

( ) o) (n.I )
oW, k — Bk) + Ykr + k=
n vt 2 vy

ey +W
o Br + Wi

Tkr = ,
for each adult goo#d and for each gender-age categoryrhen-ratio for adult good for gender-age
categoryr measures the change in the consumption expenditure for the aduk guatds equivalent

to the additional person in the gender-age categoifhis is expressed as a ratio of total household
expenditure per capita. Adult goods we utilize in our analysis are: adult male clothes, adult female
clothes, adult male footwear, adult female footwear, adult female personal care items, and cigarettes
and alcohol (including beedi, cigarettes, toddy and other alcohol).

While we define those consumption items as ‘adult goods’ on an a priori basis, it is possible
to empirically test whether this definition of adult goods is consistent with the data. As shown in
Deaton et al. (1989kince (by assumption) the onlffects of adding an additional child (a boy or a
girl) on the consumption of adult goods are on income giheatio for a given age-gender group
should be the same for all adult goddsThus, the null hypothesis is:

Ho: 7k = mier,

for all k # k’ that refer to adult goods and for althat refer to children’s age-gender categories. The
age-gender categories are age groups 0-4 and 5-14 for boys and girls.

I11.2 Estimation Results

Estimated outlay equivalent ratiosyf-ratios), and the test statistic for theffédrence in ther-
ratios between boys and girls for each adult good-age category, are summarized in Table 2. If
adult goods are identified correctly (i.e. children do not consume those goods directlyythen
ratios should be negative, and smaller values (larger absolute values of negative numbers) mean
larger reductions in the consumption of adult goods due to the addition of a boy or a girl. This
indicates larger amounts of consumption expenditures are being re-allocated to the additional child.
As shown in the table, 17 of 24 estimateg-ratios are negative (top four rows in Table 2). Among
the potential adult goods categories ‘adult female footwear’ and ‘adult personal careatiys for
older children (age 5 to 14 for both female and male) are positive. This suggests that those goods are
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Table 2. Detecting Potential Gender Bias in Intrahonsechld Resomrce Allocations (1):
separate malyses by each adult-good category

Twpeof adult goods |
adult male adult female adult male adult female adult female cigarettes &
clothes clothes footwear footwear personal care dcohal
Tiratios
male -0.695 -0.837 -5.361 -0.504 -0.523 L7
0-4
Femdle -0.549 -0.530 -0.961 -0.390 -0.654 0726
0-4
male 0.194 -0.704 -0743 0.430 0112 -0412
5-14
Female 0.242 0.931 -0.113 0.568 0.961 1.396
T
F-test: F(1, 25890 boys vs. gitls (p-value in parentheses) \
Age 0.04 0.0% 0.59 0.02 0.0 0,05
04 (0.54) (0.77) {0.44) (0.90) {0.92) (0.32)
Age 1.42 0.12 0.33 0.08 1.49 245
5-14 0.23) (0.72) {0.56) (0.51) {0.22) {0,123

Table 3. Detecting Potential Gender Bias in Inrahonsechld Resource Allocations (2):
aggregated adultgoeds with alfernative groupings

1) (2) (3 )] (5)
all adult good cigarettes & cigarettes & cigarettes & cigarettes &
candidates alcohol excluded alcohol, adult alcohnl, adult alcohal, adult
fernale personal femade footwear female footwear,
care exchuded excluded adult female
persondl care
excluded
pi-ratio equality piraio  equality pi-ratio  equality piratio  equality pitatio  equality
of of of of of
pitatio pi-ratio pi-ratio pi-ratio pi-ratio
-ratiog
male 0423 0.5 -1.127 0.39 -1.224 044 -1.143 0.5l -1.274 0.62
0-4 (0.50) (0.32) (0.73) (0.67) (0.54)
female  0.333 0.67 -0.588 0.55 -0.573 0.37 -0.600 0.7 -0.585 0.19
0-4 (0.65) (0.70) (0.76) (0.55) (0.83)
male 0.217 1.13 -0.14% 1457 -0.191 151 -0.183 1.08 -0.284 1.06
5-14 (0.34) (0.32) (021 (0.36) (0.35)
female  -0.919 2.55 -0.222 3.03 -0.413 292 -0.269 2.94 -0.481 0.18
T D N 00 O 00 083)
Ftest: F(1. 289) boys vs gitds (p-value in parentheses)
Age 0.00 0.41 0.55 041 0.55
04 095 (0.52) (0.46) (052 - (046)
age 2.68 0.03 0.31 005 0.36
514 (0.10) (0.85) {0.58) (083 - (055)

potentially not ‘adult goods’ as expected. Especially for older girls, this is not surprising given the
reasonable possibility that both footwear and personal care items for older girls may be shared by
adult female members. Indeed, the positiveatios are larger for girls than for boys. In addition,

the n-ratios for ‘cigarettes and alcohol’ are also positive for both infant boys and infant girls. This
again suggests that these goods are not behaving as theoretcally expected.

Based on point estimates of theratios in Table 2, there is an indication that the allocation of
household consumption goods tends to be biased toward boys and against girls. Among the eight
girl-boy pairs ofr-ratios that are both negative, in the majority of the cases (five, including: adult
male clothes-age 0O to 4; adult female clothes-age 0 to 4; adult male footwear-age 0 to 4 and age
to 14; adult female footwear-age 0 to 4) the absolute value ottfatio is larger for boys than for

*2 In fact, this is not the first time that household consumption of tobaigarettes has been found to behavedéently
from the way ‘it should.’ Deaton’s (1989)riginal study, based on Thai data, produces positive equivalent ratio
estimates for two out of three age categories of male children. More recently, similar results are obt&lasd bnd
Deaton (2002pased on the NSS data from India ancRuwa (2005)ased on a household survey data from the rural
Philippines. Why the consumption of tobacco often does not behave the way adult goods should is not clear. It might
be that the addition of children put stress on fathers who are then compelled to consume more tobacco; this is a clear
violation of the ‘demographic separability’ assumption.
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girls. This suggests that the adult household members ‘sacrifice’ of adult good purchases in order
to make room for consumption goods for boys than for girls. Intriguingly, the estimatato

for cigarettes and alcohol is larger (absolute value) for older girls than for older boys. However,
the appropriateness of this category as adult goods has been somewhat unclear in other empirical
studies (see footnote above). Further, almost all cases (four out of five) in which the absolute value
of the z-ratio is larger for boys than for girls, are in the lower age category (age 0 to 4). Thus, to
the extent that any anti-girl bias exists in the allocation of consumption goods within the household,
such biases are likely to be more serious for infant girls than for older girls.

Table 3 summarizes similar results using the share of the aggregated adult goods (rather than each
adult good category in a separate regression) as the dependent variable, with alternative definitions
of the adult goods. Alternative definitions of the ‘adult goods’ are used since some of these may
not be the same as those defined inBreaton (1989) The 2nd, 4th, 6th, 8th and 10th columns of
Table 3 show thd--test statistics (with p-values in parentheses) for testing the null hypothesis of
equality of z-ratios across all the adult good categories taken together (as alternatively defined in
the top row). In particular, for the ‘female 5-14’ category (4th row), the null hypothesis of equality
of n-ratios among all adult good items is rejected when the three dubious adult good categories as
identified in Table 2 (adult female footwear, adult female personal care, and cigarettes & alcohol)
are included. When those three categories of goods are excluded (the last column of Table 3), the
equality ofr-ratios is not rejected. The 1st, 3rd, 5th, 7th and 9th columns of Table 3 shows the point
estimates ofr-ratios for aggregated adult goods with alternative definitions of the ‘adult goods’. The
gualitative results are essentially the same as those in Table 2. Point estimates suggest a possibility
that anti-girl bias may exist in the intrahousehold allocation of consumption goods among infants.
Restricting attention to the three candidate adult goods that passed the ‘equalitgtafs tests’

(the last column of Table 3), individually (Table 2) or in aggregate (Table 3), all the point estimates
of m-ratios for infant children suggest a possibility of anti-girl biases.

Similar to most past studies from South Asia as well as from elsewhere in the world, none of the
observed dferences im-ratios between girls and boys is statistically significant. A recent analysis
by Case and Deaton (2003)sing the Indian NSS data from the 55th round, provides some point
estimates of ‘correct’ signs but no significanffdrence in the outlay equivalent ratios between boys
and girls. Combined with the earlier studies reporting similar results (&tognad and Morduch,

1993 |Subramanian and Deaton, 199€ndings in this paper appear to support the view that the
power of the ‘adult goods approach’ in detecting gender biases in the intrahousehold allocation of
consumption goods is rather weak (see @tauss and Beagle, 1996

IV Testing Alternative Models of Intrahousehold Resource
Allocation

We have so far examined possible gender biases in the allocation of consumption expenditures
between boys and girls within the household, and have found that there is indeed some evidence
(albeit weak) suggesting some biases against girls of young ages. We now shift our focus to the
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issue of how such potential biases may arise in the process of intrahousehold resource allocation.
Such an inquiry requires explicit modeling of the household decision making.

Some aspects of intrahousehold resource allocation can be inferred by specifying demographic
characteristicz (gender and by age) or individual income (differentiating income recipients),
and by adding identifying assumptions about the underlying utility functions of the household mem-
bers that lead to the demand function. Following the tradition of household budget analysis, the price
vector p will not be included because the dataset is cross-sectional and thus it is assumed that all
the households face the same prices. Under this general framework, one approach is to exploit the
relationships between variations in the household consumption of various goods and services and
variations in demographic composition of the household. This approach was taken in the previou
section. Another strategy is to exploit thigeets of variations in economic resource control kfjedt
ent household members within the household by decomposing the variablée equation above,
identifying resource owners, and examining théfeets on the patterns of household consumption
demand. This approach can provide tests of alternative theoretical models of intrahousehold decision
making processes. We will apply this approach in the analysis reported in the next section.

Household models are generally divided into two main branches: the unitary and the non-unitary,
often termed as the collective household modaldérman et al. (199%) Unitary household mod-
els consider a household as a single unit maximizing their aggregated utility. Collective household
models allow household members to havedent preferences, andfidirences in preferences are
allowed to d@fect how resources are allocated within a household. Collective models are increas-
ingly employed to analyze intrahousehold resource allocation in developing coukiaggdad et al.
(1997).

In unitary models, a household maximizes the household utility function under resource con-
straints. One example of such models is as follows:

r?qa}'x u(ql’ Y qnlW’ Z)

st. Y [m(, siw,2) - Pg] <0

whereg; is now a consumption vector of membem is income of membei, 6; is productivity of
member affectingm;, ands, is a vector of other factors thdfact earnings such as wage rates and
labor market conditionsm is also d&ected by household demographic varialdesnd household
assetsv. Maximization gives a vector of Walrasian demand functions for each person:

g = Gi(p. S1, MO, w, 2) fori=1,---,n,

wherem = }; my is sum of individual incomes, or a household income. An important prediction of
unitary models is that household demand behavior is offiéceed by total household incomeand
not by the distribution of income among household members. Therefore, a test of unitary models
checks if incomes earned by each individud@éet all demands in the same way.

Income pooling, a prediction of unitary model, may not be appropriate for households in devel-
oping countries. For example, we often observe situations where resources are allocated as a result
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of bargaining among adult household members. Therefore, whether the unitary approach can be
accepted as a proxy for reality in rural settings in developing countries must be tested empirically.

An alternative way to model household behavior is to embed such bargaining processes in house-
hold decision making. Models sharing this intrahousehold perspective can be called non-unitary
household models. In contrast to unitary models, these do not assume the existence of an aggregated
household welfare function. Espescially in the collective models, individuals of a household not
only have dfferent preferences, but they also act as autonomous subeconomies, conditional on the
actions of others. It is often assumed that individuals have a choice of remaining single or form-
ing a separate household or other grouping; such threats can be used in the bargainingrocess.
The bargaining powers of individuals in the household decision making are therefore assumed to be
influenced by outside options. These are functions of distribution factors or extra-household envi-
ronmental parameters (EEP’s). An important prediction of collective models is that incomes are not
pooled and that intrahousehold resource allocatiofféected by EEP’s. Examples of EEP’s include
local sex ratios, divorce law legislation, and the degree of prohibition on market work by gender.

There are two variants in the non-unitary models: Paréioient (collective) models and Pareto-
inefficient, non-cooperative models. In the former, household decisions are assumed to be Pareto
efficient, but without being explicit on how such an outcome is reached. This includes cooperative
bargaining models and other models that result in Par@ency. The latter assumes individuals
cannot enter into binding and enforceable contracts with each other under asymmetric information.
Because of such information asymmetry, resource allocation within the household may not achieve
Pareto éiciency under the non-cooperative approach. Thus, a test for the P#ieieney within
a householdWdy, 1996 Duflo and Udry, 200%is a test for Paretoficient household models
including both unitary and collective models, against non-unitary, and non-cooperative household
models* In this paper, we assume Pareftigency is satisfied. We thus ignore noncoopeative
models, and test between Pareffiegent collective models and unitary models. In this paper we
will use ‘collective models’ only for Paretofgcient non-unitary models.

To derive testable implications for this paper, an example of a collective household models is
given below. This is a model with the assumption of ‘egoistic’ preferencesGheppori, 1992
member’s utility depends only on own consumption). A household allocates resources optimally,

and maximizes:
max E ui (0, sju(qlw, z
() i I( ) ( || )

s.t. Z (M6, s1w,2) - Pg] <0 (P1)

Z::,Ui=1

wheres is a vector of EEP’s that influences the income sharing (bargaining) process but not pref-

*3 The seminal work biChiappori (198€)makes the minimal assumption of Pareto optimality of household allocations.
It does not specify how Pareto optimality is reached. This treatment covers a general class of models that includes
cooperative bargaining models and unitary models as special cases.

*4 There are mixes of the two; threat points in cooperative bargaining are modeled as being determined by outcomes of
intrahousehold noncooperative games. [Seadberg and Pollak (1992ndChen and Woolley (2001)
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erencess includess,;, but may also contais,. Examples ofs, (EEP’s that are irs but not ins,)
include: local sex ratios and divorce law legislation. If wealth, education, or social status of (grand)
parents do not directlyfect earnings, then these may also be candidates of EEB;s For later
empirical exercises, it is important to note that education of grandparents outside the household is
not likely to afect individual earnings once we condition on measures sfich as education, age,
and sexes.
As shown inChiappori (1992)the above optimization problem is equivalent to:

max  ui(clw, 2)

{a) (P2)

s.t. pag <m(6, 1w, 2) +
where¢; is called a sharing rule, an income share of meniberhis is a function of prices,
individual incomean, household-specific preference reflected,iand EEP’s:

bi :¢i(p’ m’Z’S)’ Z¢| =0.

Note thatyp; is additional (net) income for memberPareto optimal allocation can be interpreted as
an outcome of a two-stage decision process. In stage 1, members decide on how to share the income
as summarized ip;. In the second stage, each member maximizes own egoistic utility functions by
choosingg;.

Maximization gives the following system of Walrasian demand functions:

g = G [p M8, s1lw, 2) + ¢i(p, M 2,9)], fori=1,---,n.

Noting the summing up restriction of sharing rule, gny i satisfies:

dj = ;| R (0. sw.2) - > gi(pmzs)|.
i%]
If members of the same gender can be treated as a single person of the collective model, then, the
above can be simplified into a model with two types of persons, males and females, and the above

becomes:
qj = q] [p’ m](gj’ 51|W, Z) - ¢i(p’ m, z, S)] .

To emphasize thay; is a Walrasian demand function, the second argument can be expressed as ~
so thatq; = qg;(p, M;). dq;/0m; characterizes the marginal increase of demand with respect to one’s
own income. Then, for an elemesy in s,

0y om 0y om0y om f

= — = — = - orall sy € .
99y aqe oy M dgi. g =2l € %
e om; 0sy om; 0sy om;

Hence, the ratio off" EEP partials has the same value forldbr any goodsk # k', for all sy € s,.

One can test this condition for all EEP’s in the regressors by estimating a system of equations. If the
goods are assignable, then one drkpk’ subscripts from the above. With assignable goods, one
tests for the EEP partial ratio equality on the same pair of goods with respectstpals,. So we
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can use the expenditure data, not the quantity, as the relative prices will be a common multiplicative
factor for the same pair of assignable goads

IpiGi pi 94 oy pi 94 9¢i. pi 94
0 omy 0y om 0%y om f

_ 2 _ _ = - orall sy € 5. 1
oba O Oy O ae 00 € @
0y J om; 0sy J om; 0sy J om;

Note that the above relation does not hold when households behave in a way consistent with
unitary household models. Under the unitary approach, EEP% tmave no &ect on resource
allocation. Therefore, both the denominator and numerator of the above should be zero. Instead, the
Pareto éiciency can be tested under the unitary approach by applying a similar test for elements in
s This is explained in the next section.

V Estimation Method

In estimating expenditure regression models, the dependent variables can be defined in levels or in
shares. Levels estimation uses seemingly unrelated regression equations (SURE) with robust covari-
ance matrices. We use SURE because we need to test the cross-equation restrictions of collective
(and unitary, see below) household model’'s equal proportionality conditions.

For the share regression, we folld®apke and Wooldridge (199@nd estimate fractional logit
models. Surprisingly many previous works on expenditure shares ignore the fact that shares are
limited dependent variables data. Fractional logit model is:

yk = A(ﬂ’x) > yk € [0’ l]’

andA(a) = 1+lera is a logistic functionPapke and Wooldridge (1996»llowing the general result of

the quasi-maximum likelihood (QML) estimation Glourieroux, Monfort and Trognon (1984)as
shown that maximization of logistic likelihood usiggas a fraction variable, not a binary variable,
gives consistent estimates@f The log-likelihood is Bernoulli:

k(B) = Yk IN[A(B'X)] + (1 - yi) In[1 - A (B'X)].

We will use a system version of QML as we need to test cross-equation restrictions. Since we use
QML, the estimation of robust covariance matrix is straightforward.

As noted earlier, the conventional way to test the unitary models is to take exogenous variations
in incomes earned by individual members, and see if tifkecathe spending in the same way. The
problem with our data, as with other studies using cross-sectional data set, is the lack of intertem-
poral information. Given there are no repeated observations through time, we cannot consistently
estimate exogenous individual income changes. An alternative way is to use EEP’s. Suppose that an
individuali has an earning capacity given by:

m = m(6;, s1lw, 2).

Here, we continue to assume that individual incomefiiscied by some of EEP’s, denoted by
These may include wage rates and other local labor market conditions. Then, under the null of
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unitary model, household demand on gaad:

Ok = Ok (p. M) = Qk(p’Z m(6;, S1lw, Z)],

wherem = 3’ m. It can be seen from the above that an EEP cannot be simultaneously significant
in one expelnditure and not in another. If an EEP significantigcés expenditure on one good,
under the null of unitary model, it must also significantfieat the expenditure on other goods. This
provides a casual way of examining the unitary model.

A more formal test can be derived using an analogous idea with collective model’s EEP propor-
tionality. Taking the first derivative with respect to tHeEEP, we have:

90K GOIk
dsy Z osy’

Then we have an analogous relationship of EEP proportionality as in the collective models, but for
elements included is;:

5Qk OQk/
Ik 2 2 2 Jels
Ik a a a Tk
sy Sy S il a5y

90k C’?qk N aqk/ = o
sy Z a51|' Z a31|' Z 551|' dsyr

foralll’ #1, kK #k

Note in collective models that after assuming goods are assignable to an individual suclsthat
consumed only by,

dok 0ok (6mj . aqu)

dsy om;\dsy Isy
Thus,
90k om; + 99; ﬁm_J, + (%_J' 9
sy sy sy sy sy sy f ’ ’ v :
= = oralll”#1, kK #k i
o9 T om e 7 omy o %G 7h M
oSy oSy oSy aSyy asyr oSy
i i mo_, oy omp | 9gj , omy 3‘151
The inequality follows a% * a5 M asy T s * 95 T 5y , generally.

This analogous way of testing the unitary model of household uses cross-sectional data, and it
does not require information on individual income. This method has an advantage over the widely-
used income pooling tests. The latter incurs substantial cost in collecting income information. Even
if such information is collected, it is flicult to obtain consistent estimates of exogenous variation of
individual income without correct profit measures and price datsénzweig and Wolpin, 20p&

*5 There is another possible advantage in using this tesi |fs;2, S13 are imprecisely measured as in classical errors-
in-variable, sas,j = sj; + € for j = 1,2,3, hence cowj, €j] = agj, and assuming cog[, j] = 0 forall j # h, then
in regressingy = B'x + ¥’ s; with OLS, we have attenuation bias of:

plimy1 =k1y1 <y1,  plimy2 =k2y2 <y2,  plim¥z = k3y2 <3,
with «j € [0, 1] for all j:
o +62 2, + 0340 OF, + 05,08 + 0550 o, +62 2 + 05,0

K1 = k2 = K3 =
0'rl + 62 &t 62 0'93 + O'gl 0'r2 + 6210'91 + 62 0'93 + O'gz 0'r3 + 62 g t+ 62 0'92 + aéa

andr; is prediction error of linear projection without a mismeasured variable:
S1j = NiX + 6jhSih + Ojhv Spy + 1] = NiX + jnSih + Sjiv St + (1 = Sjnen — Sjiv &),
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We have found that the amount of good consumption is censored information. We must employ
censored regressions which are notoriousHKidilt to implement under the system-of-equations
context with many goods (and zero’s, 5 et al., 2008 In addition, heteroskedasticity is almost
always impossible to rule out in survey data. Given thefiicdlties, we use the expenditure data of
Hicksian composite goods: if the relative prices of a group of goods faced by households are the
same and fixed, then the entire group of goods can be considered as one single good in the demand
system Deaton and Muellbauer 1980, pp. 120-12Penoting thek™ composite good by, we

have:
e 90
apqu p am Z 6sll Z (9S:|_| p ar; Z 6SZI.| 5pk/QK’
ban_ = = Osn foralll’ #1, K #k (2
Ik P 00Kk Z Z p [l Z 5pkak/
Osy Kgm (931|' 931|’ om (931|' TOsy

The assumption of having the same and fixed relative prices between villages holds if the good
markets are integrated in the study area. This is likely under the frequent operation of busses, trucks,
rickshaws, and other motorized and non-motorized vehicles.

We will use Village and caste (backward caste, scheduled caste, other caste, scheduled tribe, Mus-
lim) dummy variables to control for the cluster fixeffexts. The other regressors include three
groups of variables: (1) household demographic variablg¢8) grandparental demographic vari-
ablesg, and (3) grandparental land holding variablesThe use of grandparental variables is rare
and can be considered as one of the strengths of this paper. As shown above, the$ecivii-a
dividual demand through the sharing rule in the collective setting; they are irrelevant in the unitary
setting. There are fewer observations of grandparental land holding variables because survey re-
spondents were sometimes unable to recall such information. Although such a memory loss to may
be a random event once we condition on demographic and household wealth variables, it can be ar-
gued that the landless have weaker memories concerning land than the landed, generating a selection
problem. Unfortunately, other than ages of respondents and years parents have been deceased, no
variables are available to control for the ‘unable-to-recall’ selection process. Thus estimated results
for h should be considered as exploratory.

It is important to recognize that, in using cross-sectional data, one cannot reject a ‘preference-
based’ interpretation of significant estimates on EEP’s. They reflect parental preference inherited
from grandparents, and are not an evidenceftdots on bargaining power. To formally test the
collective models, one needs exogenous productivity shocks on each members that are uncorrelated
with grandparents’ preferences. This, however, requires at least panéf datavever, if the in-
herited portion of preferences from grandparents is fixed during a prolonged period (as is usually
assumed in the fixedfiect models), if deaths or the remote residence of grandparents diminish their

forj+h, j#h. Soif
K1 = K2 = K3,

the severity of attenuation biases are similar foyallahd we will have more precise estimates of their ratios.
*6 One can, in principle, use only the minimally censored data and estimate SURE. However, there is a selection problem
arises if some goods, which are conditionally correlated with relative prices and income, are left out from the system.
*7 Even with a panel, shock prone individuals may have a systematic tendency in their preferences and behaviors that
cannot be controlled in estimation.
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effects on bargaining power, and if the deaths of parents are not correlated with preference hetero-
geneity, then households with surviving grandparents residing in proximity and the households with
deceased or remotely residing grandparents, should h&esedit parameter estimates for EEP’s.
This test is valid since under the null of collective model, with residential proximity and parental
survival that is uncorrelated with preference heterogeneity, there will be signifidéertedices in
estimated parameters, while under the alternative of fixed preference-inheritance or no bargaining,
there should be no any significantiérences. Thus we estimate:

Yk = A [BiZ + B9 + B> DG + Bioh + B5;,Dh|

whereD is an indicator variable for surviving and proximate residence of grandparents. We test
B2y =07°

As our data employs variable probability sampling (VPS), one needs to weight the likelihood or
observations. As for QML, denoting the sampling weight for observatiohstratumj asrjx, the

| (B)
2

k

weighted log-likelihood is:

If all the regressors are considered as exogenous, one can consistently estimate the parameters with
VPSSURE and VPSQML.

"8 We could have testely; = 0, however, singularity prohibits the use of interaction termhon
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TaBLE 7: SPENDING ON CHILD Goops WiTH VILLAGE, CASTE Fixep EFrFeCTS
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TasLE 9: M oTHER AND CHILD G0o0ODS WITH FIXED EFFECTS AND SURVIVAL | NTERACTIONS
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TasLE 4, 5,6, and7 show the results of system regressions. Same column numbers in these tables
indicate that they are estimated under the same system of equations. The estimated BsuHs in
4 show SURE estimation with Huber-White standard errors of levels and QML fractional logit esti-
mation with Huber-White standard errors of shares. The two estimation methods give qualitatively
similar results. In the level estimation, parameter estimates on total expenditure is weakly positive,
while they are significantly negative in the share estimation. This indicates that, with household
characteristics controlled, nonfood father goods increase to some extent with total expenditure, thus
they are weakly normal goods, but not at the rate total expenditure grows. Besides from total expen-
diture and number of adult and elderly males in households, smaller number of adult females and
residence of spouse’s father in the same village reduce nonfood father good spending share. The
presence of grandfather is considered to bolster female bargaining power, so the finding indicates
that collective models may be true in the study area. However, if adult female members act collec-
tively, this smaller number of adult females should increase the father good spending, thus there is a
mixed evidence for collective models.

TasLE 5 provides estimated results for expenditure on father goods including alcohol and cigarettes.
Level estimates show that they are weakly normal goods, and share estimates show they increase at
a rate smaller than that of total expenditure, although the latter is mostly insignificant. Spousal age
and schooling years significantly reduce the shares in two specifications of (6) and (7), and so do in
the levels insignificantly, although the sizes of theffleats are not large. Literacy of the spouse’s
father significantly reduces spending on father goods, both in levels and in shares. The size of these
effects are large, and they more than cancel the positive impact of the surviving spouse’s mother.
This is an interesting result because, whether or not the spouse’s father is survivinfie the e
his education outlast andtact spending for the son-in-law. It is also notable th&ets of total
expenditure in the levels estimation are much weaker than when vices are not included. Together
with the significant impact of father-in-law’s literacy, this indicates that vices can be cut back, prob-
ably through negotiations between members. A natural interpretation of the positive correlation with
coresiding head'’s father is joint consumption of vices. Subéces are even stronger if the head’s
father is literate. The positive impacts of the surviving spousal mother may be puzzling. If an el-
der mother-in-law requires assistance from her son-in-law, that may advefigslythe bargaining
position of the spouses. Thus the findingFAaLe 5 are generally consistent with collective models.

The estimated results ifeLe 6 give the level estimates on total expenditure are positive (although
insignificant), and share estimates are negative. This pattern is similar to nonfood father goods.
However, the significance of level estimates is greater for nonfood father goods. The magnitude of
the dfect in share estimation is also greater than nonfood father goods. This indicates that mothers
are more likely to give up their own growth dividends. Holding household characteristics fixed, both
fathers and mothers abstain from increasing their own nonfood expenditure and maintain a certain
fixed level, however, mothers do this more aggressively. The other parameter estimates show the
positive impact of the surviving and literate spousal father. This is also true for the surviving spousal
mother, and again, this is consistent with the collective models. An interpretation of tiiests e
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needs some caution, however. Given that mother goods are non-inferior or weakly normal, these
results are not inconsistent with surviving and literate spousal father serveing as a source of wealth.
Positive parameter estimates simply pick up his wedilibces. While this is possible, the unitary
model is silent with regard to why such wealtiiexts are observed only in mother goods, as well

as why the head’s father variables are not significant in mother goods. Therefore, it indicates weak
support of collective model. The negative @odents for girls of secondary school age and female
infants may reflect the mother’s altruistic decision to substitute their consumption with her own.

The estimated results ifsLe 7 show that the residency of the spouse’s father in the same village
significantly increases both spending levels and share of child goods. The estimates on lower and
upper primary girls are somewhat puzzling. Spending increases if there are more upper primary
girls in the household. This does not conform with the intuition of gender discrimination against
them. It suggests that sampled households choose to spend on girls’ school-related costs up to the
upper primary level but not beyond. If we compare the girls with the boys, it shows that spending
share on child goods decreases for girls as their age increases, while the opposite occurs for boys.
This reflects the fact that girls stop schooling before boys, and this is a well documented form of
gender discrimination against girls. The positive signs on the head’s schooling years show that more
educated fathers choose to spend more on child goods. The positive impact of the literacy of spouse’s
father is again consistent with collective models.

In TasLe 8 and in9, we include in the share regressions the interaction terms of the surviving
grandparents indicator. As in previous results, same column numbers show the results from the same
system of equations. EEP’s are interacted with grandfather’s literacy and grandfather’s land hold-
ing. Except for nonfood father goods, most estimates are insignificant. The surviving and literate
head’s father is positively correlated with the nonfood father good expenditure share; the surviving
and literate spouse’s father has a negative correlation. The surviving spouse’s father’s rainfed land
holding increases the nonfood father and mother goods share. These may capture a positive corre-
lation between the spouse’s parents’ wealth and dowries paid. A spouse who brings more dowries
may increase the expenditure shares of parents. However, the size of an increase of the mother good
share is greater by a factor of three quarters. The overall impact of literacy of the surviving grandfa-
thers are examined wity? tests, and th@ values are 0.2589, 0.2822, 0.5924 for each specification.
Nonrejection of8,; = 0 is probably due to imprecise estimates of regressions other than nonfood
father goods, and the aforementioned measurement errors in grandparental land holding variables
h which attenuatgs,, estimates. Nevertheless, considering significant afidrdnt-by-gender es-
timates of rainfed land holdings by the spouse’s father, one cannot confidently reject the null of
collective models.

Parameters on head’s blood relatives show that nonfood father goods increase if the head’s parents
and siblings are coresidingl¢od2) but decreases if other extended famito¢d3) live with them.

This is another evidence of bargaining may be taking place in a household where extended family
members feel less altruistic toward the head. This explains the puzzling positive estimates on
males andefemales in TasLE 4 in the father goods share regressions. The positive impacts of female
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TasLe 10: p VALUES OF y? TEsTs oF HousEHOLD M ODELS

variables tested for proportionality SURE Fractional Logit
“@ @ 6 @ 6 6 ™M © (© (@
TEST OF UNITARY MODEL
education years, age 0.84 086 080 079 082 041 098 096 096 071
TEST OF COLLECTIVE MODEL
grandfather literacy 0.38 045 087 027 039 019
grandfather alive, grandmother alive 0.71 065 04 056 034 024
number of brothers and sisters 091 075 071 057
grandfather’s rainfed and irrigated land holdings 0.68 Q79
Note: The column numbers indicate the specification of estimated equations in Tables 2-4. The row ergries are

values of null being examined, using the indicated EEP’s.

members are canceled if they are in the extended portion of the household. The parameter on own
children plood1) in the mother goods regression shows a negative correlation. This is consistent
with mothers who cut back on their consumption in order to secure consumption for their children.
This further confirms the finding of mother goods consumptichabie 6. The overall significance

test of blood relatives gives thevalue of 0.0008, and the null of no blood relatiiéeets is strongly
rejected.

While parameter estimates seem to favor collective rather than unitary models, one must formally
test each modelslasLe 10 shows thep values of various tests run ifsLe 4,5, and6. The column
numbers show corresponding specification in these tables. A gnvalue indicates the rejection
of the null. The first row tests proportionality ef, or the unitary model: age and schooling years
of head and spouse. Results suggest that the unitary model cannot be rejected. However, some
codficients on EEP’s were statistically significant, and this is contrart to the unitary model. Thus,
results are mixed.

The second through fifth rows in each block are tests of collective models. Elemettsaadtire
not considered to be included spare: literacy of each grandfather, presence of surviving grandpar-
ents, number of brothers and sisters of the head and spouse, and land holdings of each grandfather.
We do not test the collective model in child goods equation because children are assumed to make
no decisions. The results indicate that fftetests of proportionality generally do not reject the
collective models?

Empirical analysis shows the persisteffiieets of the spouse’s father. Through his literacy or
presence in the same village, father goods consumption is reduced while mother and child goods
consumption is increased.

It is also found that mothers tend to have lower assignable good consumption if there are more
daughters. This holds after we control the total expenditure. This is further confirmed in estimation
using blood relative indicators. It is the presence of her own daughters that reduces the mother goods

*9 shall we consider these as an evidence for the last remaining category of the household model, i.e., noncooperative
models? This is not necessarily so, given the size of standard errors of the estimates. Obviously, with large standard
errors, any tests examining equality of parameters do not reject the null irrespective of the true parameter values. Given
that we test a nonlinear relationship between parameters, the power of tests can be reduced even further. In addition,
the power of unitary and collective model tests may not be large because we use a ratio of parameters. If the element
in sin the denominator is irrelevant in spending, the parameter asymptotically approaches to the true value of zero and
the test statistic does not have a well defined probability limit.
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consumption, but not that of other female members of the extended household. Thisis in accord with
Kurosaki et al. (2006yvho find that mothers tend not to discriminate by gender while fathers do,
using the same data set as ours.

The codficient on the surviving spouse’s father’s rainfed land holdings shows a positive impact
on both mother and father goods. This implies a wedfiece However, the size of thigtect is
much larger for mother goods, which further supports collective models. The last piece of evidence
is stronger than the mere significant estimates of other EEP’s. Itfisuti to teel if significant
estimates of EEP’s is capturing preference heterogeneity or the parameters in sharing rule function.
On the other hand, it is not plausible that alive or deceased statuses of grandparenti&cbdlyea
preference of a unitary household. A collective model has a more natural interpretation of changes
in bargaining powers.

With the results generally supporting collective models and persisfégut® of spousal fathers,
it is tempting to consider that there are greater impacts on child and female welfare if intervention
is targeted to both female spouses and their birth parents. However, caution should be exercised.
The strong fects of the spouse’s father, who is literate and lives close by, may be due to spurious
correlations through a third factor, such as the ability of spousal fathers. If parents try to find grooms
in remote area to diversify income riskRgsenzweig and Stark, 1989t is plausible that fathers
may live afar from their daughters who are marrigtl-dt is also plausible that fathers with higher
abilities may rely less on marriage in risk diversification. This should lead them to live closer to
married-dtf daughters, or a selection in residential proximity. Such a possibility may mean that
providing supports to spouse’s father may not result in anticipdfedts, because it is not by getting
more resources that fathers exert influences, but by their innate higher ability. Spousal fathers who
live close by can be individuals with exceptionally high abilities.

A simple check of correlations between proximate residence and ability indicators such as literacy
and land holding can give insights into the plausibility of spurious correlations. Such a check reveals
near zero correlations: 0.06 for literacy and 0.02 for total land holdthdhis indicates that the
ability of spousal fathers does not systematically change by distance. Another check can be done
by computing the correlation between the riskiness in income and proximity. A proxy measure of
riskiness is the ratio of dry land holdings. The correlation with proximity has a negative but very
weak value of -0.02. This suggests that providing support to both spouses and their parents who live
close by, can help mothers invest more on girls.

VIl Summary and Conclusions

We have conducted analysis based on the household demand for ‘adult goods’ to see how the
households discriminate allocation based on the gender of children. Results suggest a general bias
favoring boys over girls in the intrahousehold allocation of consumption goods among infants. This
bias is not as great for older children. Similar to those in existing literature, however, these findings
are not statistically significant.

*10 |rrigated acreage is multiplied by 2 to adjust for productivitifetiences.
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To understand if such discrimination is unanimously supported by adult household members, we
tested for alternative models of households. The novelty in our test are: (1) use of grandparent vari-
ables as EEP’s in expenditure estimation, (2) derivation of a test of a unitary model without income
data, and (3) semi-formal use of the survival status of grandparents in testing unitary models. Find-
ings indicate that the spouse’s father characteristics are importantly correlated with greater mother
and child goods expenditure shares, and smaller father good shares. Their survival status makes a
difference, which is a stronger evidence against unitary models.

Evidence in this study leads to the conclusion that collective models are not falsified in the sur-
veyed area. Thus, those who implement policies must be careful about who they support. With a
high incidence of child labor in poverty stricken area, a careful consideration of repercussions within
the household is necessary.

Results generally support collective models and persistéetts of spousal fathers. It is thus
tempting to consider that there may be greater impacts on child and female welfare if intervention
is targeted to both female spouses and their birth parents. However,fEertis ean be a product of
spurious correlations through a third factor, namely the ability of spousal fathers. If this is the case,
providing support to spousal parents may not result in less discrimination in households. We run a
simple check on the possibility of proximity selection of spousal fathers, and find no evidence of
selection: very low correlation between proximity and ability as well as proximity and riskiness of
income. Thus we conclude that providing support to both spouses and their parents who live close
by can help spouses to provide a household environment with less gender discrimination.
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