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1. INTRODUCTION

The vast majority of the literature in economics on household decisions assumes (either explicitly
or implicitly) that the household maximizes a unique utility function given a set of constraints dictated
by the household budget and available technology. While treating the household as a "black box" (or
more precisely as a single homogeneous unit) has the virtue of simplicity and convenience, the micro-
economic theory of demand is predicated on the behavior of individuals characterized by their own
preferences. Aggregating a group of individuals into a household in this way involves invoking
assumptions that are neither theoretically appealing nor likely to be innocuous, at least in some contexts.
In essence, it amounts to assuming that all household members have identical (or common) preferences
and so the household is, to all intents and purposes, the elementary decision unit. An alternative
justification for this "traditional” economic model of the household is the assumption there is one
household member (a dictator) who determines all allocations (either from the point of view of pure self-
interest or behaving as an altruist).

The extent to which these simplifying assumptions are inappropriate is clearly an empirical issue
and will certainly depend on the research or policy issue at hand. While it is hard to overstate the
contribution of this simple model to our understanding of many behavioral choices, there are some
decisions that are difficult to examine in the framework of the traditional model. These include, for
example, the formation, dissolution and partition of households. Furthermore, for some purposes, it is key
that we have a good understanding of the mechanisms underlying individual choices.

For example, public policy may change the structure of decision-making within the household and
the implications of these changes need to be taken into account. As an example, investments in raising
the productivity of irrigated rice in the Gambia, which have been traditionally grown by women, resulted
in changes in the allocation of labor. Although the intent of the program was to raise the productivity of

women, men took primary control over the crop (see, for example, Dey, 1992; von Braun and Webb,



1989). Whether women (and other household members) were better or worse off as a result of these
innovations is not at all clear. However, in order to evaluate the impact of these kinds of programs on
the welfare of all households members, we need to consider the potential behavioral responses of
individuals within the household: this calls for an individualistic model of the household.

Using household budget survey data from Taiwan, this paper tests an implication of the common
preference model: that is, shifting the distribution of resources within the household should have no impact
on household commodity demand. For some goods, this implication is rejected by the data.' We turn,
therefore, to a more general individualistic model of the household and determine whether the data are
consistent with household members choosing allocations Pareto efficiently. Treating household income
as endogenous (or measured with error) the answer is unambiguously affirmative and our evidence for
Taiwan is consistent with empirical results reported for France (in Bourguignon, Browning, Chiappori and
Lechene, 1993) and for Canada (in Browning, Bourguignon, Chiappori and Lechene, 1993). There is
some suggestion that the common preference model may not be rejected for all sub-groups in the data and

so the final section of the paper attempts to identify some of the characteristics of these households.

'For similar results see, inter alia, Browning, Bourguignon, Chiappori and Lechene (1993a, 1993b),
Quisumbing (1993), Schultz (1990), Thomas (1990, 1993). While this literature is small, the results are
suggestive that resources in the hands of different individuals within a household do not have the same
impact on the welfare of all members. In particular, there is some evidence that a reallocation of resources
among men and women may affect household commodity patterns along with the health and welfare of
children. The results, however, are certainly not universal: see, for example, McElroy and Homey (1981).
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2. MODELS OF HOUSEHOLD RESOURCE ALLOCATIONS

We begin with a general model of household decision-making and relate it to the "traditional” or
common preference model. This is followed by a description of an individualistic model of the household
proposed by Chiappori (1988, 1992) that assumes household allocations are Pareto efficient. One of the
implications of this assumption forms the basis for the empirical tests presented in the paper and they are
described in some detail. The strategy followed here is closely related to that of Bourguignon, Browning,
Chiappori and Lechene (1993).

Assume the preferences of each household member depend on their own and possibly other
members consumption of a vector of goods, X, which include leisure and home produced goods. For
expositional simplicity, let there be two people in a household, then household welfare will be given by

Max vy [ U'(x; %), U(x; %) ] [1]
where W may be thought of as a Bergson-Samuelson type household welfare function. Utility of each
member is conditional on individual and household characteristics, , some of which, such as tastes, will
be unobservable. The household maximizes welfare given a budget constraint and the technology
underlying home production activities. Letting y' be the income of member i and assuming y° represents
joint income, then, in general, demand for a good, x,, will depend on all prices, p, and incomes, y*y' and
y? as well as characteristics K:

X, = x(p, ¥, ¥ ¥% %) 2]

The key point in this general model is that no restrictions are place on the effects of individual incomes.

According to the "traditional” model of the household, all members share the same preferences
so that U' and U? are identical or, observationally equivalently, household allocations are determined by
a dictator. In either case, demand depends on total household income, y=y’+y'+y*:

X; = X(p, ¥5 ¥) (3]

as well as prices and household characteristics. According to this model, it matters not a wit who controls



income in the household and thus rearranging its distribution within the household should have no impact
on demand. This suggests a very simple test of the common preference model: conditional on household
income, individual income will not affect demand. That is, in the demand function:

X =X(p, ¥, ¥\ ¥ 5 K) [4]
the coefficients on y' and y* should be zero. We will test this hypothesis below.

Testing the common preference model seems like a sensible first step. Rejection of the model,
however, tells us precious little aboﬁt mechanisms that underlie resource allocations. Recently, there has
been a surge of interest in developing theoretically more appealing models of households that explicitly
take account of the fact that individuals within a household may have different preferences.

One class of models in this literature suggests that household allocation decisions are the outcome
of a bargaining process in which household members seek to allocate resources over which they have
control to goods they especially care about. While the exact nature of this bargaining process may take
a number of forms,” the intuition underlying all these models is quite simple.

Each household member has some fall-back position (level of utility) and will quit the household
if his (her) welfare falls below this “threat point" level. If the sum of wtilities associated with these fall-
back positions is less than total household welfare, then the household will dissolve. Any utility over and
above the sum of the individuals’ threat points is shared among household members presumably in
accordance with their bargaining strength. We clearly need to assume some kind of structure for this
process and thus place additional restrictions on the model. Failure to reject the traditional common

preference model of the household in favor of this model does not necessarily mean that treating the

’In this framework, it is necessary to define the appropriate concept of equilibium. Many studies have
drawn on the seminal work of McElroy and Homey (1981) who focus on Nash equilibrium; see also
refinements in McElroy (1990, 1991). Manser and Brown (1980), Ulph (1989), Bjorn and Vuong (1984,
1985) consider alternative equilibria. Lundberg and Pollak (1992) describe a model in which household
members have separate spheres of interest over which they may bargain. Related class-based models of
conflict are discussed in Folbre (1986) and Hartmann (1985).



household as a single unit is appropriate; it may simply mean that these additional restrictions are false
(Chiappori, 1988).

Chiappori (1988, 1992, 1993) has proposed a different individualistic model of the household in
which members allocate resources in such a way that no allocation could result in one member being
better off without some other member being worse off: that is resource allocations are Pareto efficient.
It turns out that even under fairly general conditions, this condition imposes testable restrictions on data.

Continuing with the assumption that there are two people in a household, assume that each has
altruistic preferences in the sense that each cares about the other’s consumption of a private good, x' and
x%, which may be vector valued. Let all public goods be represented by the vector X. Then, for all
Pareto-efficient allocations, there exists some p so that the household optimization program is

Max p U'(x', x%, X; ¥) + (1-p) UXx', X%, X; %) [5]

px +PX =y
where p and P are prices of private and public goods, respectively, and y is total household income.
(Chiappori, 1992). The weighting function, , is a function of prices, incomes and possibly other factors
including household characteristics, k. The demand for any private good, x; is a function of prices and
income as well as the weights, p:

X =% P, y; 1, ¥ [6]

The weights play a central role in these models. Conditional on p, these demand functions satisfy the
usual properties of homogeneity, Shitsky symmetry and so on. Treating the weights as endogenous leads
to a series of Slutsky-like conditions and testable restrictions on the data (Browning and Chiappori, 1993).
Given three sources of income, y', y* and y°, then it is easy to see from differentiating the demand
function that the ratio of any two income effects, (dx,/dy')/(dx/dy?) is independent of i -- and this is true
for all public and private goods.

This is a very powerful result as it suggests a simple test for Pareto efficient allocations with few



additional restrictions on the model. It says, for example, that the ratio of male income effects to female
income effects will be the same across all pairs of goods. We will also test this hypothesis.

The collective mode can also be given an interpretation in the context of income pooling. Assume
public good allocations are given, X'. Further, let preferences be "caring" (in the sense of Becker) so that
one person cares about the other’s allocation only to the extent it gives that person individualistic welfare.
This imposes weak separability in each individual’s utility function, U'(x', w(x%); X"), Under these
assumptions, the household optimization program can be rewritten as a two stage process. We can treat
the household as if all members pool their income and then allocate it according to some sharing rule.
Thereupon, in the second stage, each household member maximizes his (her) own utility given their
income share, (conditional on making choices about public goods within the household). The income
sharing rule is clearly related to the weights, u. The rule also has a very nice intuitive interpretation as
an indicator of relative bargaining power of household members: the more powerful the individual, the
bigger that person’s share of the pie. In fact, since co-operative bargaining outcomes are Pareto efficient,
those models are a special case of this more general framework.

Since there is no price variation in the data used here, we rewrite [4] as a series of Engel curves:

x = x(y, ¥y, ¥ ; ©) i=1,...G (7]
Holding household income, y, constant, the effect of individual income, y', on demand can be interpreted
as the impact of changing the share of household income attributed to member i. According to the
common preference model, those effects are zero.

Testing for Pareto efficiency involves cross-equation restrictions and amounts to checking that

@Y | @xfey) .
Oy T @xfeyy 0 ViF

for all pairs of goods. This involves the computation of a non-linear Wald test statistic:

w=g9[evers -~ y



where © is the derivative of the restriction vector, 8, with respect to the coefficients on individual incomes
in [7]. V is the estimated variance-covariance matrix which involves residuals from both goods 1 and j.
Rather than simultaneously test all ratios are equal, we present non-linear Wald tests for each pair of
goods in order to determine whether there are departures from Pareto efficiency for any goods. Apart
from identifying those goods for which Pareto efficiency is rejected, one advantage of this strategy is that
test results do not rely on the choice of commodity groups or number of commodities included in the

system of regressions.”’

3. DATA

The Personal Survey of Income Distribution (PSID) is an income and expenditure survey that has
been conducted on an annual basis in Taiwan since 1976 in which a new sample of households are drawn
in each wave. In this study, we use one year of the survey, 1980, as our first foray into a potentially very
rich database; future work will integrate other survey rounds into the analysis.

The PSID collects information on socio-demographic and economic characteristics of all household
members along with detailed household expenditures on a broad range of commodities. These sorts of
data are fairly standard and commonly reported in most budget surveys. Key for this study, however, is
the fact that the income module of the PSID is very unusual. In particular, the survey collects income
information at the individual, rather than household level, for both labor and non-labor income. It is
standard practice to collect income from labor sources (such as wage income and income from different
types of self-employment) at the individual level. It is relatively rare for expenditure surveys to also
obtain detailed information on non-labor income at the individual level. We will exploit this aspect of

the survey below and experiment with both non-labor income as well total (non-labor and labor) income.

*Since the critical value of the Wald test statistic is a function of the number of goods, it is possible to
mask rejection of Pareto efficiency by simply including a large enough set of goods in the system.



In addition, in the PSID, household members were able to record labor and non-labor income that is held
jointly by two or more individuals.

We distinguish the household head and spouse and refer to them as the male and female heads.
Single head households will, therefore, either have a male or female head; the vast majonty of households
in the survey (85%) have both a male and female head. For brevity in exposition, these heads are referred
to as the male and female in the household. Household composition is treated as fixed and thus we side-
step an additional layer of complexity regarding household formation and partition; that important issue
is put to the side in this paper.

Descriptive statistics are reported in Table 1. All 14,697 households are included in the first
column; only those households with both a male and female head in the second column and the third
column further restricts the sample by excluding rural dwellers.

Incomes are reported for the previous twelve months and at least some income is reported by
almost all men (90%) and half the women; the male head accounts for about two-thirds of household
income. While almost one third of households report some joint income, the values are not typically large
and it accounts for a small fraction of total household income. Non-labor income is comprised of interest
income, income from financial investments and rental income; fully 80% of male and 20% of female
heads report some nonlabor income. On average, it accounts for 15% of male and 10% of female income
(and among women who report some nonlabor income, this proportion rises to about 15%).

In part, these relatively high proportions of individuals with non-labor income reflects the fact that
savings rates in Taiwan are very high. In this sample, the average household saves about one quarter of
their income. (See, for example, Deaton and Paxson, 1993, who use all years of this survey to examine
savings and consumption over the life-cycle.)

The expenditure module of the survey contains amounts spent on about seventy different

commodity groups including, for example, specific foods (such as rice, wheat and flour, other grain),



alcohol, tobacco, housing, clothing disaggregated into male, female and children’s clothing, energy by
source, health, travel and education (which includes expenditures on "education, culture and research").
While many budget surveys, such as the US Consumer Expenditure Survey or British Family Expenditure
Survey, collect information at a substantially more disaggregated level, those surveys also tend to focus
on relatively shorter periods (from a week to a month). The PSID, however, records expenditures for the
previous year. While this raises questions about the extent of recall error, there is one advantage for our
purposes: there are unlikely to be many households who report no expenditures for commodities simply
because they had not purchased that item during the reference period. Rather, zero expenditures probably
reflect the household does not consume the good, at least for everything except very infrequently
purchased durables such as a car* After some experimentation, we have chosen to focus on ten
expenditure groups. Mean shares of household income are reported in the bottom panel of Table 1: for
all but three of the commodity groups {alcohol, tobacco and education), more than 98% of households
report some purchases.’

Engel curves are seldom linear and this is certainly true in the 1980 PSID. For the tests presented
in this paper, it is imperative that non-linearities be properly controlled so that any observed differences
in the effects of individual income are not simply picking up non-linearities in the Engel curve. For
example, assume the common preference model is correct and that women’s share of household income
tends to rise with total income. If expenditure on a commodity, such as education, also increases with

income, then the inclusion of female and male income in an Engel curve that is linear in household

“The expenditure module does contain some questions about expenditures on durables. For about half a
dozen households, reported expenditures were several times larger than total income. In all cases, these
expenditures were for the purchase of an automobile and thus presumably do not represent "normal”
consumption behavior. So that these households do not have an unduly large influence on our estimates,
we have made an arbitrary assumption that the value of the services from these purchases will be realized
over ten years and so have reduced the expenditures by a factor of ten.

SAlcohol is purchased by 93% of households, tobacco by 78% and education expenses are reported by
64% of households.



income would lead to the conclusion that women’s income (and thus her share of income) has a significant
effect on education expenditures. Rejection of the common preference model would occur only because
the Engel curve has been mis-specified.

As a first step in capturing these non-linearities, we examine shares of the budget spent on
commodities, rather than expenditures themselves. It is conventional practice to use shares of expenditure
but since the focus here is on the effect of individual income on budget allocations, it would be necessary
to incorporate the (potentially different) effects of individual income on savings in order to compare
estimated income effects. This substantially complicates the problem and so we follow a more
straightforward approach. Shares are specified as a fraction of household income® and we also allow
considerable flexibility in the effects of household income in the empirical specification.

In the context of a model of household resource allocations, individuals make decisions not only
about expenditure on commodities but also about consumption of leisure and, therefore, labor supply.
Following the intuition of the bargaining model, couples will bargain over both commodity consumption
and time allocation. Thus, it is not clear that labor income is appropriately treated as predetermined in
this model.

Under the assumption that household decisions are made in a static framework, non-labor income
and the value of assets may be treated as predetermined and they thus provide potential instruments for
both household and individual income. This is a strong assumption that assumes away all dynamic and
life-cycle behavior. It also begs the important question of how assets are accumulated (Guyer, 1993).
The assumption is, however, driven by the information contained in the PSID: there are no other potential
instruments available in the survey. The full set of instruments includes linear and quadratic terms in non-

labor income of the male and female head, held jointly and attributed to other household members along

®Recall that about 25% of income is saved in the average household and so income shares are, on average,
much smaller than expenditure shares.
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with the current market value of household assets held in housing, housing land and other non-business
fixed assets.

In general, identification in these models is not trivial. From a theoretical point of view, the
instruments must be associated with the power a household member brings to the negotiating table and
should be uncorrelated with individual unobservables such as tastes for work. The intuition of the
bargaining model suggests that an individual’s options in the event of dissolution of the household are
plausible instruments (McElroy, 1990). These might include, for example, state divorce laws or the
availability of alternative partners in the community. As an empirical fact, good instruments should also
be highly correlated with an individual’s control over current resources and it seems reasonable to suspect
that community characteristics may not perform very well. See, for example, Nelson and Startz (1990)
and Staiger and Stock (1993) for illustrations of how weakly correlated instruments can lead to
substantially misleading inferences.

It has been argued that in a life cycle model, bequests or dowries serve as indicators of power to
assert one’s preferences (Schultz, 1990). Apart from the fact that these are quite difficult to measure in
socio-economic surveys, it is not even clear that they are good instruments. For example, dowries are
usually negotiated between the parents of the bride and groom and may reflect the perceived desirability
of the marriage from the point of view of the parents rather than any power the bride will have in the new

household.

4. EMPIRICAL RESULTS

In order to examine the sensitivity of the evidence to changes in assumptions and sampie
composition, a series of empirical Engel curves of the form [7] are reported in Tables 2 through 4. In
addition to presenting results that include only non-labor income (treated as exogenous) and (instrumented)

total income, we will discuss estimates that treat income as predetermined (and measured without error).
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In each case, the share of income spent on the commodity group is regressed on measures of
income, controls for household composition, the presence, age and education of the male and female heads
as well as controls for location of residence. As a first step in controlling for household income, y, we
use per capita household income (PCY) and take its logarithm (since the distribution is not symmetric).
In addition, in order to allow income effects to be very flexible, we include the square of in(PCY) as well
as linear splines with knots at the bottom and top quartile of the income distribution. This specification
seems to capture the shape of the Engel curves reasonably well; experiments with cubics, quartics and
logarithms of logarithms did not change the substance of the results reported below.

In order to untie the restriction that income and household size have equal and opposite effects
on expenditure shares, the model includes the logarithm of household size. This permits the effects of
household scale to be quite flexible and includes interactions with income (through the quadratic term).
Household composition may also have an impact on expenditure patterns and these effects are incorporated
by including the proportion of household members in seven demographic groups (with one group, older
adult women, being excluded). Since household size is held constant, the regression coefficients should
be interpreted as the effect of an increase in the number of household members in that demographic group
(such as children under 5) relative to an equal reduction in the number of older women.

Household income is treated as endogenous and around two thirds of the variance in n(PCY) is
explained by the regressors. The instruments explain a significant amount of this variance: the F statistic
for the joint significance of household assets (and their squares) is 94 (with a p-value less then 0.0001).
Non-labor incomes are also significant (Fg,,.,=287) and the F statistic for the significance of all the
instruments is 293. The results for individual male and female income are similar; the R%s are slightly
smaller (0.55) but the F statistics for the significance of the instruments are larger. There can be little
argument that the instruments at least satisfy the condition that they are highly correlated with both

household and individual income.
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The assumption of homoskedasticity of regression errors is rejected in these models and so all
variance-covariance estimates are based on the infinitesimal jackknife (Hampel, 1974; Efron, 1980; White
1982) which is robust to arbitrary forms of heteroskedasiticity. Wald test statistics are based on these

estimates.

Testing the common preference model

According to the common preference model, re-arranging the distribution of resources within the
household should leave household consumption choices unchanged. Holding household income constant,
the effect of an increase in female income (say) can be interpreted as the effect of an increase in her share
of household income. These shares, and therefore individual incomes, should explain none of the variation
in expenditure shares.

The first set of tests of this hypothesis are presented in Table 2. Individual non-labor incomes
are included in the regressions; linear income effects are rejected and so we present results with quadratics
in the incomes of males and females as well as interactions between them. Wald tests for the joint
significance of the income effects are reported at the bottom of the table.

For four out of ten of the commodity groups, the common preference model is rejected: both male
and female non-labor incomes do independently affect budget shares. Apparently household members do
not speak with one voice when resources are allocated to the consumption of staples (rice, wheat, flour
and grains) and education as well as to alcohol and tobacco.

A skeptic may argue that it is very hard to measure non-labor income and to attribute income to
specific household members. More generally, non-labor income is only a proxy for contro!l over
household resources (or the share of the pie each member may spend). By these arguments, if
measurement error is uncorrelated across individuals (and with household characteristics) then the

estimated individual income effects would be downward biased. The fact they turn out to be significantly
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different from zero suggests there may be power in the test. Furthermore, it is not the case that the
rejection of the common preference model reflects non-linearities in the Engel curves: the effects of male
and female non-labor income are significantly different from each other for all cases except alcohol.

Alcohol and tobacco are traditionally considered "adult goods” in the equivalence scale literature
and, in some societies, may be "male" goods. Alcohol is apparently largely, but not exclusively,
consumed by adult men. This is reflected in the fact that holding household size fixed, additional men
(older than fifteen) in the household (and thus fewer women older than 55) is associated with substantial
increases in the share of income spent on alcohol. There is evidence, however, that the presence of adult
women (aged 15-54) in the household has a positive impact on alcohol consumption (relative to older
women). The same is true for children: the Gorman effect of children driving their parents to drink.
Obviously, it is not possible to tell whether women consume alcohol themselves but the evidence does
suggest that alcohol is not an exclusive good. Tobacco is different. Rearranging household composition
among women and children leaves tobacco shares unchanged which suggests tobacco may in fact be an
exclusive male adult good. In principle, this provides a powerful lever for peering inside the household
"black box". We will see below, however, that the robustness of the result is questionable and thus the
issue warrants additional study.

Non-labor income accounts for only a small fraction of an individual’s resources (10-15%) and
many individuals, especially women, report no independent resources other than labor income. In Table
3, non-labor income is replaced with total income, which is measured at the individual level and treated
as endogenous. It turns out that, conditional on household income, the effects of individual income are
linear’ and, once again, the distribution of income within the household does affect the consumption of

staples, education, alcohol and tobacco. As the share of income attributed to a woman rises, so the share

’None of the quadratic terms is individually significant; we experimented with higher order polynomials
and failed to reject the linear form.
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spent on staples, alcohol and tobacco falls and the education share rises. The difference 1n the effects of
male and female incomes is significant in the case of education.

This fact that as women'’s share of income in the household rises, the share allocated to education
suggests women may choose to allocate more of their resources to investments in human capital (broadly
defined). The demographic effects indicate that these investments tend to be concentrated among adults
which is not too surprising in view of the fact that education includes expenditures on culture and
research.

In Table 4, the sample is restricted to those households in which both the male and female head
are present. Estimated effects of individual income tend to be slightly larger and standard errors are little
affected. In addition to staples, education, alcohol and tobacco, there is some evidence that changes in
the share of income attributed to men and women affects expenditures on clothing. It turns out that
individual incomes have no effect on either male or female adult clothing, but rather this is a reflection
of differences in the effects of male and female income on child clothing expenditures.

It is somewhat surprising that when all households are included in the sample, tobacco
expenditures are affected by the presence of children in the household but this effect disappears when the
sample includes only intact couples. If this difference is simply a reflection of sample composition, then
it is not transparent why household structure does not affect tobacco shares in the model that includes
individual non-labor income.

As an empirical matter, the flexible specification of household income effects turns out to be
important. If the model is restricted to including only a linear and quadratic term in ¢nPCY (along with
all the other covariates), then the common preference model is rejected for several additional commodities
including all other food, health and housing.

The assumption that household income is endogenous is key. If income is treated as exogenous,

then estimated effects are not only much more precisely estimated but they also differ significantly from
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the instrumented estimates.® Hausman tests reject exogeneity of income. For every good, apart from
health, the common preference model is rejected as individual incomes have a significant impact on
expenditure shares.

In sum, all the evidence indicates that the model of a household as a single homogeneous unit is
not consistent with these data. Consumption patterns do appear to be affected by the shares of income

that are attributed to men and women in the household.

Testing Pareto efficiency

We turn next to testing an implication of the individualistic model of the household that assumes
allocations are Pareto efficient: the ratio of income effects should be the same across all pairs of
commodity groups. Table 5 presents non-linear Wald test for proportionality across each pair of goods
in the three models discussed above. The first panel is based on non-labor income; we present estimates
at the mean although the conclusions are the same throughout the distribution of income. The second
panel tests the ratio of total income effects and in the third panel, the sample is restricted to intact couples.
These test statistics are based on the regressions presented in Tables 2 through 4.

There is not a single case in which the ratio of income effects differ significantly and the Wald
test statistics are typically very small. The only instance for which the p-value is less than 0.25 is the
alcohol-education pair in the model with total income of intact couples. ’

The evidence suggests that households members do not have the same preferences but that they

do behave Pareto efficiently. In view of issues regarding the power of non-linear Wald tests (Gregory and

8For example, in the education Engel curve using total individual income and restricting the sample to
intact couples, the coefficient on male income is 8.0 (t=11) and on female income it is 6.3 (t=9). In the
instrumented regressions, however, it is female income effects which are larger (9.0 and 10.0, for women
and men respectively). Male income has a positive impact on housing shares (6.5 with a t of 6) but the
effect of female income is negative (-2.7 with a t of 2).
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Veall, 1985: see also Phillips and Park, 1988), it makes sense to explore the sensitivity of this result by
adopting likelihood ratio methods. See Bourguignon, Browning, Chiappori and Lechene, (1993). Their
evidence, from Canada and France, indicates that the common preference model is rejected by the data
but that Pareto efficiency is not: the results presented here from Taiwan provide additional support for that
view.

However, these results rely critically on the assumption that income is not exogenous. When
income is not instrumented, the ratio of male to female income effects are 1.0, 1.2 and 1.3 for alcohol,
tobacco and education: none of those is significantly different from each other. But the ratio for housing
is -2.4 and that is significantly different from the ratio for all three goods.” This is not an isolated case:
of the 45 pairs, 19 are significantly different from each other. Maintaining that income is properly treated
as exogenous (and not measured with error), then household behavior is not Pareto efficient. Clearly the
choice between the assumptions is a matter of judgement; our own view is that exogeneity of income fs

a harder pill to swallow.

Stratification on socio-demographic characteristics of households

In this section, we attempt to determine whether there are any households for whom the common
preference model is consistent with the data. We begin by distinguishing urban from rural households and
focus on the four commodity groups staples, alcohol, tobacco and education. Estimated income effects
are reported in Table 6; all regressions include controls for household income and household
characteristics, as above; these estimates are suppressed from the presentation. The sample has been
restricted to intact couples and incomes are treated as endogenous.

Rural households tend to be poorer and less well educated. In the PSID sample, average per

%¢? test statistics are 10.6, 13.8 and 35.4 for housing paired with alcohol, tobacco and education
respectively.

17



capita income among rural dwellers is two thirds that among their urban counterparts. In the urban sector,
Just over half the male heads have completed more than elementary school but only one quarter of rural
men continue beyond this level. It is often argued, that rural households tend to be more traditional and,
according to some, custom in Taiwan "leaves women nearly powerless to control their own fates" (Wolf,
1990). If this is true, then the dictatorial model of the household should be an adequate representation
of household behavior in the rural sector. Other social scientists, however, posit that even in traditional
Taiwanese families, men and women take on quite different tasks and each retains substantial control over
his or her own domain (Gallin, 1982).

The evidence against the common preference model is certainly stronger in the urban sector: the
model is clearly rejected for all four commodities. While the model is also rejected in the rural sector,
significance is more marginal and it is only male income that affects budget shares after controlling for
household income. These effects are not significant for alcohol or tobacco.

Focussing on urban households, one might expect older couples to either be more traditional or
to have accommodated differences in preferences. In the second panel, the sample is stratified by the age
of the male head. For those couples in which he is over 35, the common preference model is
unambiguously rejected for all four commodity groups. Among younger couples, however, the only area
of disagreement seems to be in how much of the budget should be allocated to alcohol. The small effects
of individual income on education and staples (both in magnitude and in terms of significance) may .be
a reflection of less preference heterogeneity within younger families. In experiments with interactions
between individual male and female income and the age of the male, the interactions are significant for
all four goods and the estimates indicate that divergence from the common preference model tends to
increase with age. Whether this reflects differences across cohorts or over the life-cycle, we cannot tell
with a single cross-section; this is one dimension in which the incorporation of additional waves of the

PSID will enrich the analysis.
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Finally, less educated couples are likely to be more traditional whereas better educated women are
more likely to participate in the labor market and have opportunities outside the home. One might expect
the common preference model to do better among the less educated. But, if anything, the reverse 1s true.
The common preference model is clearly rejected for all four commeodities among the less educated. It
is also rejected in the case of tobacco and education among the better educated. Interactions between own
education and income in the regressions are significant (for all four goods) and indicate divergence from
the common preference model tends to decline with education.

The income sharing rule may depend on differences between the male and female head. For
example, if one is much better educated than the other, then that person may have more leverage to assert
their preferences in resource allocations. We have experimented with several specifications including
differences in years of schooling'® as well as a control for whether the woman is better educated. None

of these effects turn out to be significant (for any goods).

5. CONCLUSIONS

The results presented in this paper are very preliminary. They do suggest, however, that even in
a relatively traditional society, Taiwan, the economic model of the household that treats it as a single
homogeneous unit is not consistent with the data. Using household budget data, we exploit the fact that
incomes are reported separately for each household member. Holding household per capita income
constant, the share of income attributed to men and women has a significant impact on the proportion of
the budget that is allocated to alcohol, tobacco, staples and education. This is true whether individual
income includes only non-labor income or both labor and non-labor income. There is also a suggestion

that departures from the common preference model may be greater among urban households and among

"Since education is reported in levels and not year, the years of schooling are imputed assuming each
individual completed their highest reported level.
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older couples.

The data are, however, consistent with an individualistic model of household decision-making that
assumes resource allocations are Pareto efficient. In this model, the household may be treated as if it
pools income and then allocates that income according to some sharing rule. This implies that anything
that affects that sharing rule -- such as individual income -- should only affect resource allocations through
its impact on the sharing rule. That is, the ratio of individual income effects should be constant across
all commaodity groups. Using a series of non-linear Wald tests, we find this restriction is consistent with
the Taiwanese household budget data. This result is robust to a range of specifications of the Engel curves
as long as income 1is treated as endogenous (or measured with error).

These results add to a small but growing literature in economics that suggests the common
preference model may be too restrictive but that households do behave Pareto efficiently. The obvious

next step is to try to understand the mechanisms underlying household allocation decisions.
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TABLE 1: DESCRIPTIVE STATISTICS: Means and [standard errors]

(N (2) (3)
ALL MALE & URBAN
HHS FEMALE PRESENT HHS
Income (in $000s)
fn(per capita income) 10.84 [0.00] 10.80 [0.00] 10.91 [0.01]
Male total income 160.01 [1.08] 175.87 [1.16] 196.04 [1.47]
Female total income 43.96 [0.64] 46.26 [0.71] 49 51 [0.92]
Male nonlabor income 24.28 [0.38} 26.50 [0.43] 30.20 [0.57]
Female nonlabor income 4.24 [0.16] 3.10 {0.13] 3.81 [0.18]
% males with income>0 85.26 [0.29] 91.08 [0.26] 91.05 [0.30]
% females with income>0 42.19 [0.41] 45.42 [0.45] 41.02 [0.52]
% males w/ nonlabor income>0 78.56 [0.34] 84.49 {0.33] 84.83 [0.38]
% females w/ nonlabor income>0 18.67 [0.32] 17.97 [0.34] 20.46 [0.43]
Joint total income 3.24 [0.11] 3.13 [0.12] 2.79 [0.14]
Joint non labor income 3.01 [0.11] 2.90 [0.12] 2.60 [0.14]
Other total income 46.98 [0.80] 38.04 [0.80] 37.19 [0.97}
Other non labor income 4.19 [0.15] 2.92 [0.13] 1.19 [0.17]
% hhs have joint total income 30.54 [0.38] 31.87 [0.42] 31.72 [0.49]
% hhs have joint non labor income 29.14 [0.37] 30.33 {0.41] 30.83 [0.49]
% hhs have other total income 37.80 [0.40] 34.87 [0.43] 31.82 [0.49}
% hhs have other non labor income 28.16 [0.37] 25.73 [0.39] 25.19 [0.46]
Household composition
# hh members 4.83 [0.02] 5.10 [0.02] 4.98 [0.02]
%age hh mems 0-4yrs old 10.57 [0.13] 11.92 [0.15] 12.43 {0.18]
hh mems 5-9yrs old 10.06 [0.13] 11.18 [0.14] 11.56 [0.17]
hh mems 10-14yrs old 10.41 [0.13] 10.94 [0.14] 10.48 [0.17]
males 15-54yrs old 28.81 [0.16] 27.73 [0.14] 27.80 [0.16]
females 15-54yrs old 28.30 [0.14] 28.88 [0.13] 29.36 [0.15]
males >=55yrs old 6.76 [0.13] 5.07 [0.10] 4.65 [0.12]
females >=55yrs old 5.09 [0.10] 4.29 [0.09] 3.72 [0.10]
%age male head/spouse exist 95.18 [0.18] . .
female head/spouse exist 80.24 [0.26] .
Education
%age males w/ no education 9.68 [0.24] 5.00 [0.20] 3.09 [0.18]
elementary 45.02 [0.41] 47.76 [0.45] 41.92 [0.52]
Junior high 12.86 [0.28] 13.13 [0.30] 1391 [0.37]
high school 18.14 [0.32) 18.96 [0.35] 22,22 [0.44}
college/more 14.30 [0.29] 15.15 [0.32] 18.85 [0.41]
Y%age females w/no education 26.99 [0.37] 18.22 [0.35] 12.82 [0.35]
elementary 46.50 [0.41] 52.78 [0.45] 51.48 [0.53]
junior high 9.56 [0.24] 10.76 [0.28] 12.53 {0.35]
high school 11.49 [0.26] 12.49 [0.30] 15.71 [0.39]
college/more 5.47 [0.19] 5.75 [0.21} 7.45 {0.28]
Age of male 39.98 [0.12] 4218 [0.10} 41.59 [0.12]
Age of female 33.53 [0.13] 37.58 [0.10} 36.65 [0.11]
% urban dwellers 51.33 [0.41] 51.3t [0.45] 71.62 [0.48]
% suburban dwellers 20.24 [0.33] 20.33 {0.36] 28.38 [0.48]
% rural dwellers 28.43 [0.37] 28.35 [0.40] 0.00 [0.00]
Shares of income
staples 5.51 [0.03) 5.57 [0.03} 475 [0.03]
other foods 20.77 [0.07] 21.02 [0.08] 20.98 [0.09]
alcohol 0.76 [0.01] 0.73 [0.01] 0.62 [0.01]
tobacco 1.96 [0.02] 1.93 [0.02] 1.66 [0.02]
health 3.38 {0.05] 3.33 {0.05] 3.09 [0.05]
education 2.49 [0.03] 2.57 [0.04} 2.64 [0.04]
clothing 4.98 [0.02] 5.07 [0.02] 5.19 [0.03]
housing 17.64 [0.07] 17.43 [0.071 18.66 [0.09]
hh goods & services 3.11 [0.02] 3.19 [0.03] 3.30 [0.03]
other 36.48 [0.15} 36.26 [0.16]) 3598 [0.18]
saved 24.87 [0.16] 24.68 [0.17] 24.90 [0.20]
Value housing land 311.69 [4.25] 320.83 [4.66] 371.57 [6.04]
Value house 283.81 [3.13] 294.86 [3.47) 338.61 [4.54]
Value other assets 273.52 [10.45] 290.67 [12.14] 214.80 [15.85])
Sample size 14,697 12,408 8,890
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Table 6: Effects of individual income on expenditures
by sector of residence, age and education

Share of income on:  Staples Alcohol Tobacco Education
SECTOR OF RESIDENCE
URBAN Sample size=8,890
Male income -1.350 -0.967 -1.770 8.069
[1.96] [3.701 [4.70] [9.11]
Female income -2.043 -1.496 -2.404 8.397
[2.43] [4.58] [5.04] [7.18]

F(all covariates) 99.72 5.95 30.92 134.43
RURAL Sample size=3,518
Male income -3.439 -1.024 -2.387 8.176

[2.41] [1.73} [1.94] [2.201
Female income -6.114 -1.335 -0.171 9.623
[1.84] [1.10] [0.07] [1.22]
F(all covariates) 86.38 3.30 11.95 9.98
URBAN HHs--AGE OF MALE
< 35 years Sample size=5,783
Male income -0.338 -1.263 -1.275 0.610
[0.36] [3.04] [1.88] [0.53]
Female income 0.264 -2.046 -1.726 0.142
[0.20] [2.86] [1.60] [0.08]
F(all covariates) 120.99 4.80 18.78 63.31
> 35 years Sample size=3,107
Male income -1.586 -0.617 -1.763 9.203
[2.44] [2.20] [3.63] [6.58]
Female income -2.292 -1.096 -2.510 8.586
[3.13] [3.30] [4.40] [4.89]
F(all covariates) 74.64 4.69 18.12 21.71
URBAN HHs--EDUCATION OF MALE
not completed high school Sample size=3,651
Male income -1.747 -1.219 -2.223 8.056
[2.24] [2.95] [3.31] [5.27]
Female income -3.353 -1.999 -3.056 9.583
[3.18] [3.62] [3.20] [4.28]
F(all covariates) 24.87 0.48 6.36 99,68
high school or more Sample size=5,239
Male income -0.669 -0.621 -1.207 8.704
[0.67] [1.03} [2.20] [7.20}
Female income -0.503 0.796 -1.792 8.255
[0.49) [1.14] [2.80] (5.60]
F(all covariates) 106.19 2.75 8.62 42.78

Notes: All samples include only households with male and female present. All covariates listed in Table 3 included in each
regression.  Heteroskedasticity consistent asymptotic t statistics in parentheses.
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