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The More Kids, The Less Mom’s Divvy: Impact of Childbirth on
Intrahousehold Resource Allocation

Abstract

We investigate how childbirth affects intrahousehold resource allocation for married Japanese cou-
ples. We develop reduced-form and structural-form specifications from a unified theoretical frame-
work. Under a weak set of assumptions, we can focus on private goods to track the changes in
intrahousehold resource allocation. Our estimation results show that the allocation of resources
within household tend to move to the disadvantage of women after a childbirth. One additional
child is associated with at least 2.6 percentage points decrease in women’s private expenditure
share. Our estimation results reject the income-pooling hypothesis, and show that women are
more risk averse than men.

JEL classification code: D11, D12, D13, J12.
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1 Introduction

Childbirth is one of the most important life events for many couples. The newborn bring about
new responsibilities, one of which is economic responsibility. The couple as parents has to face
additional expenses related to the baby—cribs, diapers, baby clothes and toys, to name a few. The
couple will also face other expenses, such as education and medical expenses, as the child grows
older.

Then, how does the couple cope with those additional expenses for the children? Childbirth
per se typically does not increase the couple’s disposable income enough to cover all such expenses,
even though it may bring about some benefits—such as income tax credit for children, childbirth
benefit and dependent allowance. Hence, increased spending on children must be accommodated
by reducing expenditures or savings.

Then, does the mother, the father, or both reduce their expenditures on private goods—goods
enjoyed by a single individual? Or do they reduce the expenditure on (intrahousehold) public
goods—goods enjoyed by the household as a whole? These questions are key to the understanding
of whose shoulder the new responsibilities for the newborn fall on. However, as far as we are aware,
no one has attempted to directly answer these questions. Indeed, there is a dearth of empirical
studies on how specific life events, such as childbirth, alter intrahousehold resource allocation.

This may be surprising given that there is a large body of literature on intrahousehold resource
allocation. As we shall see in Section 2, economists and sociologists have long investigated how
resources are allocated within a household. However, analysis of the impact of specific life events
on intrahousehold allocation has been difficult because of the lack of data and the methodological
difficulties that we shall elaborate later. We shall overcome these problems by using a unique panel
dataset that includes a direct measurement of intrahousehold resource allocation.

In order to identify the determinants of intrahousehold resource allocation, we develop reduced-
form and structural-form specifications from a unified theoretical framework. Under both specifi-
cations, we observe that the wife’s share in the private expenditure tends to be lower with more
children in the household. This is true, even after controlling for the changes in wife’s income share,
which tends to fall after a childbirth. Our results show that one additional child is associated with
at least 2.6 percentage points decrease in women’s share in private expenditure. In addition to the

impact of childbirth, the structural-form specification also allows us to identify the gender differ-



ence in relative risk aversion. Our estimation results indicate that women are more risk averse than
men.

This paper is organized as follows: Section 2 reviews both sociological and economic studies on
intrahousehold resource allocation, and discusses their relevance to this study. Section 3 lays out
the analytical framework for this study. Section 4 develops the estimation equations. Section 5
presents the data and summary statistics. Section 6 presents the estimation results. Section 7

provides discussion and concluding remarks.

2 Review of Related Literature

Sociologists have long been interested in the intrahousehold resource allocation. One of the earliest
sociological studies on this subject, Young (1952) has emphasized the importance of intrahouse-
hold allocation in analyzing poverty, because there may be some members suffering from acute
poverty in a relatively wealthy family. To date, a number of studies have been carried out on the
subject of intrahousehold resource allocation. However, many of these studies have focused on the
management of household finance to investigate the power within the household, and they do not
answer how childbirth alters intrahousehold allocation (e.g. Burgoyne (1994); Morris (1993); Pahl
(1983, 1995); Vogler and Pahl (1994)). Further these studies are often based on anecdotes or a
small number of observations with a poor sampling scheme.

A recent study by Pahl (2005) shares the motivation with this study. He discussed the impli-
cations of the individualization of couple finances. He argues that, when women are expected to
pay the cost of children under the independent management of household finances, the decrease of
women’s income as a result of childbirth results in increased gender inequality in spending. This
would be an interesting hypothesis to test, but his study lacks empirical investigation.

Further, his study misses three potentially important points. First, gender inequality in spend-
ing may arise regardless of the way the money is managed. Second, this inequality may be spurious,
if women are simply deferring their consumption. Third, the inequality in spending may underes-
timate the true inequality, if women have to sacrifice both spending and leisure time much more
than men do.

Economists have traditionally taken households as a single unit of decision-making, and little

attention was paid to intrahousehold allocation. Unitary household models—in which the members



of the household pool all the resources and reallocate them to jointly maximize a household welfare
function—have been conveniently and conventionally employed. A series of seminal works by Becker
(1973, 1974, 1981) have provided the justification for this approach. The unitary model can be
justified if each household member has an identical preference. Alternatively, it can be justified
when the household has an altruistic dictator, a result known as the rotten kid theorem. While the
unitary model is convenient, the set of assumptions to justify it appears too strong, and it masks
the heterogeneity that exists within the household.

Since 1980s, collective models of households—which addresses the heterogeneity within the
household— have appeared in the economics literature. We shall now briefly review this literature
and discuss its relevance. More complete surveys of intrahousehold allocation and collective models
can be found in Bergstrom (1996), Lundberg and Pollak (1996) and Behrman (1997).

Earlier theoretical studies that explicitly treated intrahousehold allocation are based on the
cooperative Nash bargaining. Manser and Brown (1980) investigate the allocative and distributive
behavior of Nash-bargained households as well as the household formation itself. McElory and
Horney (1981) scrutinize the properties of the demand function of a Nash-bargained household
and compare it with the neoclassical demand system. Manser and Brown (1980) and McElory and
Horney (1981) take the single state (i.e. divorce) as the threat point. Lundberg and Pollak (1993),
on the other hand, proposes to take the “noncooperative” marriage as the threat point. Other
studies that incorporate the elements of noncooperative marriage into the bargaining framework
include Lundberg and Pollak (1994), Konrad and Lommerud (2000) and Chen and Woolley (2001).
McElory (1990) provides comparative statics of the changes in demands with respect to the changes
in extrahousehold environmental parameters.

A second strand of theoretical studies on the behavior of non-unitary households is the Pareto-
efficiency approach pioneered by Chiappori (1988, 1992). Unlike the Nash-bargaining approach,
Chiappori (1988, 1992) does not impose any particular bargaining structure, and only requires
Pareto efficiency instead. However, most of the studies based on the Pareto-efficiency approach did
not treat public goods explicitly. A notable exception is a recent work by Blundell et al. (2005).

Unlike the unitary model, both the Nash-bargaining approach and the Pareto-efficiency ap-
proach allow us to explicitly deal with the intrahousehold heterogeneity. Both approaches include

a parameter that is directly related to the intrahousehold allocation, which we shall call the alloca-



tion parameter. The bargaining power is the allocation parameter for the Nash-bargaining model,’
and the sharing rule—the weights attached to each individual’s utility function—is the allocation
parameter for the Pareto-efficiency approach. The Nash-bargaining approach can be considered as
a special case of the Pareto-efficiency approach as we discuss in the next section.

In general, the Pareto-efficiency approach has an advantage over the Nash-bargaining approach
when we are interested in testing the unitary household model, because it does not rely on a
particular bargaining structure that is difficult to justify. Hence, we also take the Pareto-efficiency
approach, and impose no particular bargaining structure a priori.

On the empirical front, a number of studies have been carried out to test the unitary model.
Using expenditure data in Canada, Browning et al. (1994) test the unitary model based on the
Pareto-efficiency approach. They find that the share of wife’s expenditure on cloth is larger when
the wife’s share of income is higher, when the age of wife is higher relative to that of the husband,
and when the total household expenditure is higher. Browning and Chiappori (1998) develop an
empirical test of the unitary household model based on the restriction on the demand system. They
reject the unitary model again with a Canadian data set using a more complete set of expenditure
categories.

Browning et al. (2006) construct the adult-equivalence scale based on the Pareto-efficiency
approach. They develop a new estimation strategy to identify the parameters for consumption
technology, the quadratic almost ideal demand system as well as the sharing rule. They argue that
the sharing rule can be interpreted as the bargaining power within the household, though they do
not provide detailed discussion on the determinants of the sharing rule.

A more straightforward and perhaps more popular approach to testing the unitary model is
the testing of the income-pooling hypothesis, a consequence that follows from the unitary model.
Thomas (1990) tests the income-pooling by estimating the impact of maternal and paternal incomes
on the children’s health outcome, and rejects the income-pooling hypothesis.

Lundberg et al. (1997) use the institutional change in the UK child benefit scheme to test
the income-pooling hypothesis. They find that there was a substantial increase in spending on
women’s and children’s clothing relative to men’s clothing after the institutional changes that shifted

resources from husbands to wives. They take this as the evidence to reject the income-pooling

! Alternatively, one can formulate the problem as a change in the threat point. In practice, it is difficult, if not
impossible, to identify the threat point and the bargaining power jointly. Hereafter, we only consider the bargaining
power.



hypothesis. Their argument, however, was questioned by Hotchkiss (2005), because Lundberg et
al. (1997) did not consider the natural control group.

Phipps and Burton (1998) take a somewhat different approach. They estimate Engel curves
as a function of the generalized quadratic form of husband’s and wife’s incomes. Their economet-
ric specification provides restrictions on the parameters under the income-pooling hypothesis for
each expenditure category. They found that the income-pooling hypothesis is rejected for some,
but not all the expenditure categories. Hayashi (1995) also uses an Engel curve equation to test
the intergenerational altruism in Japan, exploiting the generational differences in food taste for
identification.

Quisumbing and Maluccio (2003) systematically test in four countries the unitary model. They
test the equality of the impacts of the assets held by the husband and the wife at the time of
marriage on the Engel curve. The null hypothesis was rejected in three out of four countries. They
also look at the educational outcome for children using an inferential approach similar to Thomas
(1990).

Our empirical investigation is different from the existing empirical studies on intrahousehold re-
source allocation in two important aspects. First, most empirical studies we reviewed above assume
that the allocation parameter is identical across households up to a limited set of observables. This
assumption may be indispensable for cross-sectional studies, but appears too strong. We relax this
assumption by exploiting the panel structure of the data to control for the unobservable differences
among households.

Second, existing empirical studies focused primarily on testing (and rejecting) the unitary model.
While these studies shed light on the heterogeneity of preferences within the household, they
typically fail to address the changes of the allocation parameter over time. In fact, it is often
implicitly assumed that the allocation parameter is constant over time within the same household.
As a result, they do not tell us whether and how certain factors, such as childbirth, may affect the
allocation parameter. We instead look at how the allocation parameter changes in response to the

changes in the household characteristics.



3 Analytical Framework

This section lays out the analytical framework for our empirical analysis. We first develop a variant
of the collective model of household that allows us to explicitly deal with the allocation of private
goods within the household. Based on this model, we develop estimation equations both in a
reduced form and a structural form in the next section.

We assume that the unit of decision-making is a couple, where a couple consists of a wife w and
a husband h. In principle, we can apply our analytical framework to all the couples that are living
together. However, we only consider married couples, because our data do not allow us to identify
the intrahousehold allocation of resources for cohabiting couples. In our model, a household is a
unit that includes a couple, and possibly some children and other household members. We assume
children and other household members do not directly affect intrahousehold resource allocation,
but indirectly to the extent that the couple cares about them.

We consider n goods in the economy. For each household, each of these n goods is classified
either as a private good or a public good. Private goods are enjoyed by only one member of the
couple, whereas the public goods are enjoyed by both members of the couple. Note that there
is no obvious distinction between private and public goods in general. While clothes and leisure
are usually considered as private goods, and housing and utilities as public goods, the distinction
depends on the couple. Expenses for certain goods, say, food, may or may not be private. Food is
clearly excludable and divisible, and, hence, appears to be a private good. However, one could also
argue that food is a public good if the couple enjoys the food more by consuming jointly. Thus, the
classification of public and private goods is dependent upon the household. Given this, we develop
an estimation strategy with no requirement of a priori classification of private and public goods,
details of which will be discussed in the subsequent sections.

Now, let H be the set of all households in the economy. We let RZEH) and Ri(H) be the
consumption sets of private and public goods for a household H € H, where ¢+ : H — N and
¢ : H — N give the number of private and public goods for household H. Since the total number
of goods in the economy is fixed, the consumption set for all the households is R" = RiH) x Re(H)
for any H € H. Further, we let Y : H — R, be the mapping from the household index to the
household income.

For H € H, we let T = {1,...,i(H)} the index set of private goods. The index set of public



goods is ¢ = {i(H) + 1,...,n}. For each m € {w,h}, we define I™ = {m} x I’ to explicitly distin-
guish the consumption of private goods by different individuals. Further, we let p € A(R", ) be the
row price vector of the n goods, where A(A) is a unit simplex for a set A. We denote by p’ and p¢ the
price vectors of private goods and public goods with p = (p’, p°) = (p1, ... s Di(H)s Pi(H) 415 - - - »Pn)
for H € H. Hereafter, we shall consider a particular household, and so we shall drop the argument
H until the next section.

Each member m € {w, h} of the couple has a cardinal utility function U™ : RZ;F xR — Ry, We
also assume that the utility function is a strictly increasing, strictly concave, and twice continuously
differentiable function on R’}. Under these assumptions, the utility possibility frontier (UPF) is
strictly concave (Mas-Colell et al., 1995, p. 576). For m € {w,h}, we consider the following

assumptions:

A1l: ™ is weakly separable from 1€ in U™. That is, for any j,k € [ and any [ € 1€

)

o (OU™/ox™
uf (avm/6w$>

where 27" and ;" are the jth and kth components of the vector of m’s private goods con-
sumption 2™ € R, and xj is the Ith component of the vector of public goods consumption

¢ € R¢. We use similar notations below.

A2: The couple is collectively rational. That is, any allocation (#%,#", #¢) chosen by the couple is
Pareto-efficient so that, given the budget constraint the couple faces, U" cannot be increased

without decreasing U” and wice versa.

Assumption A1 states that the marginal rate of substitution between any two private goods does
not depend on the level of the public goods consumption. The weak separability can be understood
in the context of the two-stage budgeting. That is, the total expenditure is allocated to each group
of goods (i.e. private goods and public goods) in the first stage, and then the expenditure for each
group is allocated to each item within the group in the second stage. It is well known that the
second stage of two-stage budgeting is a necessary and sufficient condition for the weak separability.
Hence, if the set of private goods and the set of public goods are weakly separable from each other,
the expenditure allocation for public goods should bear no direct relationship with that for private

goods.



We require Assumption A2 for econometric identification. Under A2, when the UPF is held
fixed, any intrahousehold allocation can be uniquely described by the slope of the line tangent to
the UPF for that allocation. Formally, for any Pareto-efficient allocation (#%,%", i), there exists

a unique allocation parameter A € [0,1] such that (z*,Z", 7¢) is supported as follows:

(v, ", 7¢) = argmax AU (2%, 2¢) + (1 — \)U" (2", 2°)
(zv,zh,z°) (1)

st pi(x? + xh) + plat < Y.

The allocation parameter A tells us how the resources are allocated within the household. In
what follows, we shall exclude the degenerate cases where A\ € {0,1} because they are in effect a
single-decision maker case.

We shall call the maximization problem Eq(1) the household problem (U¥,U";Y, ). We shall
denote the maximand in Eq(1) by Wy (2", 2", 2¢). Since the individual utility functions are con-
tinuous and strictly increasing, W) is also continuous and strictly increasing. Further, W) satisfies

the following properties:?

Proposition 1 Suppose that individual utility functions satisfy A1 and A2. Then, for the house-
hold problem (U™,U";Y,\), any Pareto efficient allocation (£,&",2¢) can be supported as a solu-

tion to the following problem:

(@v, " 7°) = argmax A\UY(u®(zv), z¢) + (1 — N U (u"(z"), 2°)
(zv ,zh,xc) (2)

st pl(z? + 2l) 4 ptat <Y,

where, for m € {w,h}, the private goods sub-utility u™ is a continuous, strictly increasing and
strictly concave function, and U™ is a continuous, strictly increasing, and strictly quasi-concave
function.

Further, I is weakly separable from 1¢ in W) for each m € {w, h}.

With a little abuse of notation, we can define the marginal utility with respect to private goods

evaluated at a Pareto efficient allocation by ¢™ = 9U™/0u™| ( for m € {w, h}. Notice

am 2o)=(Em i°)

2The proofs for all the lemmas, propositions and theorems are relegated to the Appendix.



that %, &" and ¢ are a function of Y, p and X\. Thus, ¢ is also a function of Y, p and \. We

require the following assumption about the ratio 1 = ¢*(¢")~! of the marginal utilities:

A3: The elasticity p = \/¢ - 9y /O satisfies p > —(1 — A\) ! for any A € (0,1), Y € R, and
pE€A[RYE,).

Intuitively, one can expect p to be negative. As A increases, one would expect that the private
goods sub-utility for the wife increases, whereas that for the husband decreases. Then, v would
go down as the marginal utilities ¢ would move in the opposite direction to u™. Assumption A3
requires that this decrease in 1 is relatively small in the absolute terms. As we shall argue below,
this condition ensures that no “surprise” occurs.

We can now show that the intrahousehold allocation can be fully characterized by the pattern
of private goods consumption. To this end, we define the private sub-problem of the household

problem (U™, UMY, \):

Definition 1 The problem (u®,u”;y,p) is called the private sub-problem of the household prob-
lem (UY,U"Y,)\) if the following conditions are satisfied: For any Pareto efficient allocation
(#v, 2", #°), there exists a private goods expenditure y < Y and the private allocation parame-

ter u € (0,1) such that (2%, %") is supported by the following problem:

(%, ") = argmax pu® (z%) + (1 — p)ul (@) st pic® +z") <y.

(zv,zh)

Using this definition, we can show that there is such a reduced form for any household problem

(U™, UMY, \).

Theorem 1 Suppose that A1 is satisfied for both w and h, and A2 is also satisfied in the household
problem (UY,U";Y,\). Then, a private sub-problem (u™,u”;y, u) exists. Further, Ou/OX > 0 holds
if and only if A3 holds.

Thus, when A3 holds, ¢ and A moves in the same direction. That is, when the allocation
parameter in the original problem goes up (by a certain exogenous change), the allocation parameter
in the private sub-problem also increases. On the other hand, if A3 is violated, x and A move in
the opposite directions. A surprise of this sort can happen when the marginal utility with respect

to private goods for the wife relative to that for the husband diminishes very quickly. Noting that
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this surprise can only occur when p < —1 because —1 > —(1—\)"!, A3 appears to be a reasonable
assumption, even though we are unable to test it.

Theorem 1 provides a justification for focusing on private goods in our empirical investiga-
tion. The private goods allocation in any Pareto efficient allocation in the household problem
(U™, UMY, \) is supported as a Pareto efficient one in the private sub-problem (u®,u";y, ). Note
that p is a function of p, Y and A, as is clear from the construction of y—which is provided in the
proof of Theorem 1 in the Appendix. Hence, after controlling for the changes in p and Y, we only
need to look at the changes in the private allocation parameter y in order to track the direction of

changes in the intrahousehold resource allocation as represented by the allocation parameter .

4 Estimation Strategy

4.1 Reduced-Form Specification

As shown in Theorem 1, the intrahousehold resource allocation supported in the household problem
(UY,U"Y,\) can be reduced to the allocation of private goods supported in the private sub-
problem (u®,u”;y, ) under the assumptions A1 and A2. This in turn implies that the allocation
of private goods is determined by the prices p’ of the private goods, and the expenditure on private
goods y(= Y — px€). Therefore, assuming A3 holds, we can focus on the private allocation
parameter p to analyze the changes in the allocation of resources within the household.

1 in the expenditure y(= y* + y") on private

We use the wife’s share s = (p'a®)y~! = y%y~
goods as a proxy for u, where y" denotes the private goods expenditure for m. To track the changes

in p, we consider the following reduced-form specification that looks like an Engel-curve equation:

§ = Bo+Bilnygr+ > Baynpimr+ f(p) +éur

jel
Q

= fo+filnym- + Z Ba,jInpj s + Z B3zq, 17 + €H7, (3)
jel g=1

where yp,, pj ur, and zy g, are respectively the expenditure on private goods, the price of jth
good, and gth factor that may affect y—such as the number of children— at time 7 for household
H . f:(0,1) — R is a monotonic function, § the “latent” share, and ey, the error term. Note

that s is doubly censored at zero and one so that s = min(1, max(0, §)). Thus, we will subsequently

11



check the prevalence and the impact of censoring of s. The reduced-form specification in Eq(3) is
simple and straightforward, and the estimated coefficients have a straightforward interpretation.
There are three points to make here. First, because s is homogeneous of degree zero in y and

p*, we must have:

Bi+ Y Baj=0, (4)

JEI?
which can be used to test the validity of the reduced-form specification. Second, because pu depends
on income Y, we include the logarithmic income in the set of regressors z.

Third, there is potentially an endogeneity problem in estimating Eq(3). Suppose that women
have a stronger preference for children than men. Then, a large number of children may be partly
as a result of women’s (unobservable) strong bargaining power in the household, which also tends to
result in a high share of women in private expenditure. If this is the case, we need valid instruments
for the number of children. Otherwise, the estimate of the negative (positive) effect of the children

will be underestimated (overestimated).

4.2 Structural-Form Specification

The reduced-form specification is not without problems. First, the introduction of the “latent” share
is artificial and has no obvious economic interpretation. Further, we cannot get consistent estimate
when the Tobit model has fixed effects. Second, the private allocation parameter y changes when

™ is affine-transformed, which is theoretically unattractive. Hence, we transform the problem so

U
that the measurement unit or the origin of 4" does not matter.

The structural-form specification has two additional advantages. First, as we elaborate below,
the estimation equation has a close relationship with the PIGL preference and the risk attitudes
of the couple. Second, besides the condition of homogeneity of degree zero, the structural-form
specification comes with additional restrictions on the coefficients, which we can use to test the
validity of the specification.

Let us start with the first order conditions of the private sub-problem. Since the allocation
in the private sub-problem is Pareto-efficient, we have pdu®/dz¥ = (1 — p)ou”/0z}'. Now, let

™ Ry X ]R?F — R be the indirect utility function corresponding to u™. We use the subscripts

to denote the partial derivatives of v™. For example, the marginal utility of m’s private goods

m

’ (y™, p') = Ov™(y™, p')/Oy™. Then, noting that the marginal utilities for direct

expenditure is v

12



m

and indirect utility functions satisfy ou™/ Ozt = pgvgl(y ,p'), we have:

po (y*,p") = (1= wop(y",p') <= ol (sy,p’) = (1 — pvp((1 - s)y,p")
L
—u

=Inv)((1 = s)y,p') — Invy (sy,p’).

By totally differentiating the above equation with dropping the arguments, we have:

vh o w vl (1 -5 Uw
d[ln a ] =— y}f/ + == Yoy yds + ! m ) dy —i—Z pjy dp;. (5)
L—n vy Uy Yy el vy oy

We obviously have v;" > 0 as u™ is strictly increasing in all arguments. In addition, the second
order condition in the private sub-problem (u®,u";y, 1) implies Uyy < 0. Thus, the coefficient on

ds is positive. For the interpretation of other terms in Eq(5), we use the following lemma:

m

Lemma 1 Let m;”(y p') be m’s Marshallian demand function for private good j € I°. Then, we

have: .
(U ox™ m ) rm
by J yy,..m/ m i m my\ )
o W ) = (R - ) ()
J ’ J
G oy™m v ym
where R™ = —v;’;ym/(vgn)_l(> 0) is a measure of relative risk-aversion when the price p* is held

constant, and fjm = y/xgn . 8959”/83/ the income elasticity of demand for private good j.

Note that R™ may depend on prices because the indirect utility functions also depend on prices.
However, we assume away the price dependence of R™ in our empirical investigation, as with other
studies on risk. Using Lemma 1, we now obtain from Eq(5) an expression that is invariant with

respect to affine transformations of v™

Proposition 2 Let us denote the expenditure share of private good j in m’s private expenditure
share by wi* = pjm;-”(ym)_l. Then, letting p* = —In(p=" — 1) and s* = —In(s~! — 1), we have the

following expression:

x 1 * (Rh_Rw)
R O s ) R S T gy T e
h L (EW _ RW) W
+ & sRh+(1(_£s)Rw) e d(Inp;). (7)

jelt

Further, assuming that |r| < 1, and taking the Taylor approzimation of Eq(7), we have the following

13



estimable form:

ds* = R '(1+rt)dp” +rd(lny)+ ) [(R*léj — 1)0,, + R Hr&j — b¢,)0u,t
jer

—R_lrégj 6th2 + (R_légj — 7“)(:)]' + T(sgj R_lt(z]j d(lnpj) + O(TQ), (8)

where R = 271 (RM + RY), r = Rfl(Rh - R"), w; = swy + (1—-s)wh, t=2"1—s, Ow; = wh — v

J J 77
b, =M —¢¥ and & =271 (Eh + £¥).

A few remarks on Eq(7) are in order. First, note that 0s*/0u* > 0. Hence, after controlling for
Iny and Inp’, the changes in s* reflect the changes in p* and thus the changes in p. The sensitivity
of s* to u*, therefore, depends on the average of the relative risk aversion for the couple weighted
by the private expenditure share of the other member of the couple.

In general, when both members of the couple are more risk averse, s* is less sensitive to the
changes in p*. Risk averse individuals have high marginal utility of private goods when their
consumption of private goods is low. As a result, when the couple is highly risk averse, a transfer
from the relatively better-off to the relatively worse-off dramatically increases the utility of the
latter. This, in turn, means that the UPF for the private sub-problem is very concave. Thus, the
change in the slope of the line tangent to the private UPF translates into only a small change in

s*.

*

Second, in addition to the changes in p*, s* is also affected by the changes in 3 and p’. The
response of s* to the total private goods expenditure y is ambiguous. It depends on the difference
in the relative risk aversion between the husband and the wife. Notice here that the marginal

utility of private goods expenditure weighted by the private allocation parameter must be equated

so that p"v,’ = ,uhvg. When the wife is more risk averse than the husband, and u and s are fixed,

h

v;/” tends to decrease faster than Uy

as y goes up. Thus, in order to restore v, = ,uhvg, s must
go down so that v, increases and UZ decreases. The effect of price p* on s is also ambiguous. When
the wife is more risk averse than the husband, the rise in the prices of goods for which her income
elasticity is low and her share in her private spending is large tends to increase s.

Third, the share affects 9s*/0p* when the wife and the husband have different coefficients of

relative risk aversion as implied by Proposition 3 below. Hence, the relationship between the left-

hand-side variable and the right-hand-side variables is likely to depend on § in Eq(3). This means
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that one can take the reduced-form estimation results only as describing the average relationship.
Proposition 3 also shows that the constancy of ds*/du* is related to the price independent generalize

linear (PIGL) preference (See, Muellbauer (1975)) for both the husband and the wife.

Proposition 3 The following three conditions are equivalent:

1. The coefficient (Rhs + R¥(1 — s))f1 on du* in Proposition 2 does not depend on the share

s, private expenditure y, or prices Pt
2. There is a constant R such that R = R = R.

3. v™(y™,p) has a PIGL form, and the couple has a common coefficient of relative risk aver-
sion with respect to y™. That is, for each of m € {w,h}, we can write v"™ as v™(y™,p) =
a™(p)e(y™; R)+b™(p), where R is a constant, c¢(y™; R) is a CRRA utility function: c¢(y™; R) =
(Y™ F-1)(1-R)“FifR#1, and c(y™; R) =Iny™ if R = 1.

In order to derive an estimation equation, we now replace the small variation by the within-

sample deviation in Eq(8). For example, letting H and 7 be the subscripts for household and time,

and 5% = %23:1 smr, we replace ds* by As}. = s} — 5. Similarly, we let Inyy and lnpig,j

be the mean for Inyg, and In p’HT,j over the observation periods, and replace d(Iny) and d(In p;)

by Alnyg, = Inyg, — Inyyg and AlnpiHT = lnpigm. — lnpig,j. Further, we assume that, after
controlling for price changes, u7;,. can be explained by the changes in a set of explanatory variables

{2k .- ,z?IT}, so that pj,. = pg + v + 25:1 TAZ] + Zje]ﬂgAlnpj + ngr, where ng, is an

-1

error term. Letting £y = 27! — (1 + exp(—5%)) ", we have the following estimation equation:

Q Q
Asy, = fo+ Z BiAz} + Bty + Z Betg Az, + BaAInyg, + Z[ﬁ?,Alﬂpj +
q=1 q=1 ]EH
BltuAlnp;) +Y (BTG A np; + Ao, ;A np; +Bon. inAlup] +enr  (9)
Jer

Comparing Eq(8) and Eq(9) (See Appendix for the details of the derivation), we have the following

restrictions on the coefficients:
J
BL + Ba

5

57 (=7) (10)

= By =
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Further, since s is homogeneous of degree zero in y and p’, we must have

Bt B=2 B=2 M= K= #=0 (1

jer jer jer jer jer
As with Eq(4) in the reduced-form specification, Eq(10) and Eq(11) can be used for specification
tests. By simply testing » = 0, we can also test whether both the wife and the husband have a

PIGL indirect utility function with a common coefficient of relative risk aversion.

5 Data and Descriptive Statistics

The primary data source we use for our empirical investigation is the Japanese Panel Survey of
Consumers (JPSC) collected by the Institute for Research on Household Economics. We use the
nine rounds between 1994 and 2002. The JPSC sample uses stratified two-stage sampling; The
entire country of Japan is divided into eight blocks, each of which is further divided into large
cities, other cities, and towns to form a total of twenty-three strata, except for Shikoku block in
which there is no large city. A total of 125 enumeration areas were distributed to the twenty-three
strata in proportion to their estimated population. The data we used contain two cohorts; Cohort
A consists of women aged between 24 and 34 at the time of the first survey in 1993, and Cohort
B consists of women aged between 24 and 27 as of 1997. The questionnaire for each round has
core questions, including the demographics and the education of each family member, employment,
income, expenditure, saving, and time use.?

We took a sub-sample of double-income couples living together at the time of observation, which
accounts for about a third of the whole sample of married couples in JPSC. We excluded the records
with missing values in the variables of our interest. Since the reduced-form estimation requires us
to calculate within-sample deviations, we need to have a sufficient number of observations for each
woman. Hence, we decided to use the records for women with at least three observations. As a
result, we had 2,079 observations and 412 women. About 20 percent of these women gave birth to
at least one child within the observation periods. Table 1 provides summary statistics of the data

we used.

3Further information on the JPSC data can be obtained from http://uww.kakeiken.or.jp/en/index.html.
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Table 1: Descriptive statistics of the JPSC data used in this study. Expenditure, saving and income
are expressed in JPY 10,000.

Number of Children 0 1 2 3+ Total
(A) Demographics

Wife’s Age 3143 33.90 35.53 36.25 34.70
Hb’s Age 34.55 36.46 38.21 39.44 37.50

# wife’s parents living w/ couple  0.04 0.15 0.23 0.24  0.19
# hb’s parents living w/ couple 0.32 051 0.65 0.65 0.57

(B) Expenditure (by beneficiary)

Total Expenditure 22.66 22.10 25.43 25.88 24.42
Exp. for wife 2.75 203 196 1.87 2.08
Exp. for hb 454 3.75 4.08 394 4.06
Exp. for family as a whole 14.19 1221 13.39 13.62 13.32
Exp. for children 0.00 2.78 430 4.87 3.43
Exp. for other members 1.18 134 171 158 1.53
(C) Saving

Total saving 9.93 816 898 893 8.96
Saving for wife .79 127 135 128 1.39
Saving for hb 1.79  1.66 1.78 1.57 1.72
Saving for family as a whole 6.0 399 377 340 4.10
Saving for children 0.02 1.03 172 224 141
Saving for other members 026 021 035 045 0.33
(D) Income

Wife’s disposable income 14.63 1239 12.41 13.17 12.88
Hb’s disposable income 26.31 27.06 28.42 29.16 27.95

(E) Time Use

Wife’s hrs for leisure 3.64 266 253 233 2.70
Wife’s hrs for work 549 475 505 4.94 5.04
Wife’s hrs for domestic work 3.09 523 532 5.80 5.04
Hb’s hrs for leisure 4.14  3.37 3.55  3.33 3.57
Hb’s hrs for work 770 766 7.85 7.82 7.78
Hb’s hrs for domestic work 0.39 1.24  0.97 1.23 0.98

(F) Wife’s share in income and expenditure (%)

Private expenditure (narrow) 37.18 35.14 29.42 30.57 31.95
Private expenditure (extended) 39.58 34.56 31.17 31.51 33.21
Disposable income (narrow) 35.17 29.99 29.45 29.43 30.45
Disposable income (extended) 44.61 43.12 42.69 4342 43.20
Number of Observations 324 408 993 354 2079
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The expenditure section of the JPSC questionnaires has two components. In the first compo-
nent, the questionnaire directly asks the “beneficiary” of the expenditure. That is, the respondents
are asked to break down the total expenditure into the amount for the wife, for the husband, for
the family as a whole, for the children, and for all the other household members. This component
typically does not exist in similar expenditure surveys, and is a unique feature of the JPSC data. It
allows us to measure directly the private expenditure y™ without arbitrarily taking certain goods
as private goods.

We treat the expenditure for the wife and the husband private expenditure. The response to this
question is subjective, because it is the respondent (i.e. the wife) who determines the beneficiary
of the expenditure. However, the self-reporting nature of the data poses little problem here. Since
the panel structure of the data allows us to control for the heterogeneity of respondents in the
perception of who the beneficiaries are, we can capture the changes in the allocation parameter due
to childbirth after controlling for the (unobservable) self-reporting effect for each respondent.

In the second component of expenditure section, the questionnaire asks how much money was
spent for the month of September of the survey year on each of the following eleven expenditure
categories: (A) Food, (B) Housing, (C) Utility, (D) Furniture and Household Utensils, (E) Clothes
and Footwear, (F) Medical Care, (G) Transportation, (H) Communication, (I) Education, (J)

Reading and Recreation, and (K) Other Miscellaneous.*

The expenditure data by category are
available only from 1998. The two expenditure components are independently asked, so that we
do not know the breakdown of each expenditure category by beneficiaries. For example, we know
the aggregate amount of expenditure on clothes, but we do not know how much of it was spent for
the wife.

Note that the second component is the standard format for expenditure surveys. This format
is inconvenient for analyzing intrahousehold allocation, because we cannot calculate y™ (and hence
s) from the data. It is always possible, of course, to subjectively assign the beneficiary of each
expenditure category. For example, as Lundberg et al. (1997) do, it appears reasonable to treat the
expenditure on women’s clothes as private expenditure for the wife. However, this approach can be
misleading or completely invalid if the changes in the wife’s private expenditure on women'’s clothes

are negatively correlated with the changes in her private expenditure on other goods. This is because

the former does not reflect her private expenditure share. In contrast, subjective assignments of

“Other Miscellaneous includes remittances to children and parents as well as social expenses.
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beneficiaries are unnecessary with the first expenditure component of the JPSC data.

As Section (B) of Table 1 shows, couples with no kids have on average the highest private
expenditure for both the husband and the wife. For both of them, the average private expenditure
drops after the first child, and the drop is higher for the wife than the husband. While wives’
average private expenditure tends to decline with the second and third children, the husbands’
expenditure do not change much. This appears to imply that increased expenditures due to children
are accommodated in part by wives’ reduced private expenditure.

This, of course, is far from conclusive. For example, one could argue that wives may be simply
deferring consumption. This is plausible because mothers cannot be (fully) substituted by baby-
sitters or domestic helpers, so that the wives’ opportunity cost of spending money may be much
higher with children than otherwise. To see whether this is the case, we can look at the pattern of
household savings. JPSC questionnaire asks about the breakdown of the savings by the beneficiaries
in the same way as the expenditure. Hence, we can take private savings as a proxy for future
consumption.” Section (C) of Table 1 shows that wives’ private saving is substantially smaller after
the first child. However, there is no such clear pattern for the husbands. Thus, we have no evidence
to support deferred consumption.

One could also argue that the apparently disproportionate burden of children on wives may
simply be because of the changes in earnings. It is common for working women to switch to less
demanding jobs, or reduce their working hours after a childbirth. This, in turn, changes the relative
earnings within the couple. To see if this is indeed the case, we looked at the average disposable
salary income (after paying for the tax and social security contributions) for the husband and the
wife. As Section (D) of Table 1 shows, the disposable income for the husband tend to go up with
more children. However, the wife’s disposable income is, on average, the highest when she has no
children.

In the JPSC data, the reported private expenditure does not include the value of the consump-
tion of leisure time, and the reported disposable income does not include the value of domestic
labor. However, inclusion of these are important, because how the burden of children is shared
depends in part on how the couple’s time is used. For example, it is possible that lower “mone-

tary” private expenditure for the wife may be compensated by a longer leisure time. Section (E)

5Obviously, there is no guarantee that the wife’s private saving indeed goes to her private expenditure in the future.
However, there is a small chance that the husband can spend her private savings without her consent, because joint
accounts are not available in Japan so that private savings are indeed held privately.
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of Table 1 reports the average number of hours in a day spent on leisure, work and domestic work.
While the hours spent on domestic work increases for both the husband and the wife with the
arrival of the first child, this increase is much larger for the wife. At the same time, the leisure
time for each of them decreases, and the decrease is larger for the wife, suggesting that women are
not compensated by longer leisure time.

To incorporate the values of leisure time and domestic work in the analysis, we extended the
definition of expenditure and income in the following manner: We first calculated the wage rate by
dividing the disposable income by the number of hours worked per months. Then, we multiplied
the wage rate by the number of hours spent for leisure per month to evaluate the monetary value
of leisure time. Similarly, the value of domestic work, which includes household chore and child
rearing, is estimated at the number of hours spent on domestic work multiplied by the wage rate.
We shall hereafter call the definitions of expenditure and income in the raw data set the narrow
definitions. The eztended definitions of expenditure and income include private savings, the values
of leisure time and domestic work.

As Section (F) of Table 1 shows, the wife’s share in both income and expenditure become, on
average, closer to one half under the extended definitions. However, the gap between the income and
expenditure widens under the extended definitions, as expected from the preceding discussions. Do
the extended definitions help improve our analysis of the allocation parameter? The answer appears
to be positive. Under the narrow definitions, the correlation between the wife’s share in disposable
income and her share in private expenditure is 26.1%. On the other hand, the corresponding figure
is 30.2% under the extended definitions. As these figures suggests, the model fit is indeed better
under the extended definitions. Hence, our preferred measures of income and expenditure are the
ones based on the extended definitions.

The discussion so far highlighted the fact that married women with a larger number children
tend to have lower private expenditure share sg,. It is not yet clear, however, whether the lower
share sy is purely as a result of lower share in her disposable income, or as a result of “extra”
reduction purely due to the larger number of children. Thus, we answer in the subsequent sections,
“Do women give up her share in the private expenditure to cope with additional expenditures for
the children on top of what can be explained by the lower contribution to the household income?”

Let us briefly discuss a few other issues associated with the estimation of Eq(9). First, note that
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Bg, Bg and Bg terms involve only the prices of private goods. However, what goods are considered
as private goods depends on the household. For example, in a household where the couple always
eats together, food may well be considered public. On the other hand, if both the husband and the
wife work till late and eat separately, food is a private good.

It is, therefore, difficult to determine a priori what goods should be private or public for each
household. Thus, we initially treat all the eleven categories of goods as if they were a private
good. Under the separability assumption, the prices of public goods included in pg, would only
act as random noise and the consistency of the estimate remains unaffected, provided that it is
uncorrelated with the error term. Thus, the inclusion of all the categories does no obvious harm to
the estimation.

We face a similar problem for W, j, which is a vector of the average categorical shares of private
goods expenditure. One way to deal with this issue is, again, to include all of the eleven categories.
However, this approach is not fully satisfactory. If we include the shares for public goods, we cannot
expect Eq(10) and Eq(11) to hold. This is because the expenditure shares for public goods may
capture a part of variations in x4 not explained by z.

Hence, we also consider an alternative approach in which we drop from Eq(9) all the terms
involving @y ;. This is in effect equal to treating & as an unobserved random variable with
additive error structure, so that the consistency of the estimates for By, 87, B2, B3, B4, Bg and ,Bé
remains unaffected. This approach has additional advantages. First, the categorical share data,
which are available only from 1998, become unnecessary. Second, we do not need to subjectively
decide which goods are private when estimating Eq(9).

The way we handle private goods and public goods has implications for the specification tests
in Eq(10) and Eq(11). That is, we can expect these equations to hold only for private goods,
and not for public goods. Given that which categories are private depends on the household, the
test is approximate at best. We can interpret the results for the specification tests only with
some (subjective) judgements as to which goods are private and which goods are public for most
households. This point also applies to the specification test Eq(4).

Having said this, summary statistics and introspection provide some guidance as to which goods
are public and which goods are private. Table 2 presents the expenditure share in percentage points

by the eleven categories. The shares for furniture, utility and medical care do not fluctuate much.
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These categories, in particular the first two, are likely to be public for most households, because
every household member benefits from expenditure in these categories. They also satisfy weak
separability because these are unaffected by the composition of the shares for other categories. The

aggregate share of these three categories (Public I) is also stable.

Table 2: Share of expenditure by categories and the number of children. Shares are expressed in
percentage.

Number of Children 0 1 2 3+ Total
A Food 28.04 30.82 31.67 32.17 31.08
B Housing 14.70  6.03 5.02 4.21  6.46
C Furniture 1.88 2.06 254 1.89 2.24
D Utility 10.01 943 899 9.66 9.34
E Clothes and Footwear 5.58  5.10 4.78 477  4.95
F  Medical Care 243 287 279 299 2.79
G Transportation 9.79 825 790 751 8.16
H Communication 6.20 497 474 4.79 5.00
I  Education 0.30 6.97 10.87 11.58 8.76
J  Reading and Recreation 10.38  9.58 8.86 10.10 9.44
K  Other Miscellaneous 10.68 13.92 11.84 10.33 11.77
Number of Observations 183 230 611 235 1259
Public I (C+D+F) 14.32 14.35 14.32 14.55 14.37
Public I (B4+C+D+F+1I) 29.32 27.36 30.22 30.34 29.59

Public IIT (B4 C+D+F+G+I+K) 49.79 49.53 49.95 48.17 49.52

Table 2 also shows that the shares for such as food and education tend to go up with the number
of children. On the other hand, the shares for clothes and footwear, and housing tend to go down.
Education and housing are public in nature, and they appear to be substitutable because the sum
of these categories are reasonably stable. Public IT includes education and housing categories in
addition to the Public I goods.

Transportation and other miscellaneous include some public component, because both categories
include services that benefit everyone in the household. Public III includes these two categories in
addition to the Public II goods. To come up with working definitions of private goods (for most
households), we take the complement of the set of public goods in the universe of all goods . For
example, Private I consists of A, B, E, G, H, I, J, and K.

Note that the expenditure share of public goods does not fluctuate much with the number of
children, regardless of the definition of public goods. Hence, the observed shares are consistent

with the Cobb-Douglas preference with respect to aggregate private and public goods, provided

22



there exist relevant aggregator functions. Since Cobb-Douglas preference implies weak separability
of private goods from public goods, our three definitions of public goods appear reasonable.

We can use these definitions to check whether the specification tests are passed. Because the
testing procedure requires a choice of the definition of private goods, the specification tests cannot
give us definitive conclusions. Yet, they help us determine whether our equations are reasonable.

We merged three additional data sets into the JPSC data. First, since the JPSC data do not
contain price information, we merged the Consumer Price Index (CPI) collected by the Statistics
Bureau, the Ministry of Internal Affairs and Communications. CPI is available for each of the eleven
expenditure categories in JPSC for the capital city of each of the 47 prefectures. We constructed
the CPI for each expenditure category and for each combination of the prefecture and municipality
size by assuming that the price ratios between the three sizes of municipality (i.e. large cities,
other cities, and towns) are the same across the country in each expenditure category. Hence, we
constructed a price index for each category, for each year, for each prefecture and for each size of
the municipality.

Second, we compiled population estimates and population censuses published by the Statistics
Bureau to obtain the population by prefecture, gender and year for each of the 5-year age groups.’
We calculated the female-male ratio of the age group around the women’s age. We included this
variable in the regressors as a proxy for the woman’s outside option in the marriage market, which
may change the intrahousehold resource allocation.

Finally, we collected prefectural-level data for each year between 1994 and 2002 from various
issues of the Japanese Statistical Yearbook. The compiled dataset includes the numbers of medical
facilities, parks, schools, kindergartens as well as the incidence of pollution. These variables are
related to the welfare of children, and thus likely to affect the number of children. However, these
variables are unlikely to directly affect the bargaining power of the women. Hence, we can use

these variables as the instrumental variables for the number of children.

SPopulation data we used can be downloaded from the Portal Site of Official Statistics of Japan
(http://www.e-stat.go.jp/SGl/estat/eStatTopPortalE.do).
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6 Estimation Results

In order to understand and address various estimation issues we face, we first ran reduced-form
regressions using various estimation methods. The regression results for the smallest model under
the extended definitions of income and expenditure are presented in Table 3. The results under
the narrow definitions are reported in Table 5 in the Appendix. The model fit is generally lower
when the narrow definitions are used. For example, under the extended definitions, the coefficients
of determination R? for OLS and FE are 0.135 and 0.094 respectively. They are 0.086 and 0.015
under the narrow definitions. Yet, the main results hold under the narrow definitions.

Our primary interest is in the coefficient on the number of children. For example, the (pooled)
OLS results suggest that one additional child is associated with 2.6 percentage points less of the
wife’s share in private expenditure under the extended definitions (and 2.2 percentage points under
the narrow definitions). We have tested Eq(4) by the Wald test with the three alternative definitions
of private goods. The p-values for the tests are reported at the bottom of Table 3. In all the
definitions and by all the estimation methods, Eq(4) was not rejected. Hence, we have no evidence
to suggest that our definitions of private goods or the reduced-form equation Eq(3) is inappropriate.

The impact of censoring appears minimal under the extended definitions, because only 18
observations are censored at zero and none at one. Comparison between the pooled OLS and the
pooled Tobit confirms this. Under the narrow definitions, the prevalence of censoring is higher with
287 observations censored at zero and 45 at one. However, the censoring problem still does not
appear to affect substantially the estimated impact of the number of children .

As we have discussed in the previous section, there may be an endogeneity problem. The OLS
estimator is biased if the number of children is an endogenous variable. For example, the number of
children may be endogenous if it is associated with the unobservable bargaining power. In 2SLS(A),
we ran a two-stage least squares regression, in which the number of children was instrumented by a
number of variables taken from the Japanese Statistical Yearbook. These instruments are weak as
they do not vary within the same combination of year and prefecture. Further, the Wooldridge x?-
statistic for the overidentifying restriction (Wooldridge, 1995) is x2 = 16.23 with the corresponding
p-value of 0.023. This indicates that the expected value of the error term conditional on the
instruments may be non-zero. We also carried out a robust Hausman test of endogeneity (Cameron

and Trivedi, 2005, p.273), and could not reject the exogeneity of the number of children.
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Since the quality of the instrumental variables is not satisfactory, we have also included the
number of children that the wife wants to have. This question was asked only in 1994, 1997 and
2000 in our data set. Hence, inclusion of this variable entails a significant loss of the sample
size. However, this variable is likely to be strongly correlated with the number of children, and is
unlikely to be correlated with the error term because this variable reflects the preference and not
the bargaining power within the household.

The estimation results with this additional instrumental variable are reported in 2SLS(B) in
Table 3. In this case, the Wooldridge x?-statistic was X% = 6.75 with the corresponding p-value
of 0.564, and the standard error for the number of children went down. Hence, 2SLS(B) provides
more preferable results than 2SLS(A). As with the previous case, the robust Hausaman test could
not reject the exogeneity of the number of children.

Notice that the coefficient on the number of children for OLS is larger than those for 2SLS(A)
and 2SLS(B). This is consistent with the existence of unobservable bargaining power we considered
earlier. However, the magnitude of endogeneity problem, even if it exists at all, appears to be small
as the test results for the robust Hausman tests indicate. In particular, the difference between OLS
and 2SLS(B) in the coefficient on the number of children is quite small.

We have so far pooled the sample, and ignored the individual-specific effects. Let us now look at
the fixed-effects (within) model reported in the FE column. This model is particularly attractive,
because we can control for all the unobservable characteristics of the couple that do not vary
over time, which may include the respondents’ self-reporting effect, the age difference, the couple’s
wealth at the time of marriage, and so forth.

As with the OLS estimate, one additional child is associated with 2.6 percentage points decrease
in women’s private expenditure share in the FE model. Since we cannot obtain a consistent estimate
of a fixed-effects Tobit model, we have instead estimated a random-effect Tobit model, which is
reported in the RE-Tobit column. As with the estimation of the pooled sample, the effect of
censoring on the estimated coefficient on the number of children appears limited.

Finally, we have estimated the fixed-effects versions of the two-stage least square models we
considered earlier. The standard error for the number of children is particularly large because the
prefecture-year combination can capture only very poorly the variations of the number of children

(after controlling for the average number of children within the observation periods). FE-2SLS(B)
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does better than FE-2SLS(A) with a higher point estimate in absolute value and lower standard
error. The standard error is too large for the point estimate for the number of children to be
statistically significant in FE-2SLS(B), but the regression results indicate that the magnitude of
endogeneity problem appears to be small.

It is worth pointing out that our results clearly reject the income-pooling hypothesis; The
estimated coefficient on the income share is between 0.342 and 0.454, which is both economically
and statistically significant. One percentage point increase in the wife’s disposable income share is
associated with approximately 0.4 percentage point increase in her private expenditure share. The
level of income, on the other hand, does not systematically affect the allocation parameter. The
coefficient on logarithmic income was statistically insignificant, and the point estimate was very
small.

We found that the female ratio was not a significant determinant of the allocation parameter. In
separate regressions (not reported), we have included in the regressors the average age of children,
the presence of either side of parents, the location of residence and whether money was managed
primarily by the husband, the wife, or jointly. None of these variables was a significant determinant
of the allocation parameter. The fact that financial management was not a significant determi-
nant calls into question the appropriateness of sociological studies focused on the management of
household finance.

Let us now turn to the estimation results for the structural-form specification Eq(9). We first
consider a regression model in which all the categorical shares & are deemed private. We report
both the (pooled) OLS estimates and FE estimates.” The estimated coefficients for 3y, £1, P,
B3, and 4 are reported in Table 4. The estimates for other coefficients are reported in Table 7
and Table 8 in the Appendix. Note that the term [sty is dropped from Eq(9) in the FE models,
because ty is a constant for each H.

The interpretation of the estimated coefficients for the structural-form specification requires
caution. First, the left-hand-side variable is the change in the logit transformation of the wife’s
private expenditure share from a reference point. Hence, the coefficients reported in Table 4 is
not directly comparable to those in Table 3 and Table 5. Second, changes in the z variables

affect intrahousehold resource allocation through two channels—through the /37 AZ?{T term and

"We also ran 2SLS regressions. However, the exogeneity of the regressors was not rejected as with the reduced-form
estimation. Hence, we take the number of children as exogenous.
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through the 37ty Az}, term. Therefore, depending on the level of £, the impact of children on the
intrahousehold allocation can be positive or negative. Let us take the results for OLS with all &
as an example. In this case, when ¢ > 0.450 ~ 0.349/0.776, or 5 < 0.050, the marginal impact of a
child is positive. In other words, the model predicts that an additional child can improve the wife’s
private expenditure share, when her private expenditure share at the reference point is less than
five percent.

At the bottom of Table 4, we report the p-values for the Wald tests for Eq(10) and Eq(11).
Eq(10) was strongly rejected for models with all &, when the definition of private goods is Private
I or Private II. Thus, our structural-form estimation appears to be valid only when the definition
of private goods is Private III. Even then, Eq(11) can be rejected at a 1% significance level for the
FE model.

As we have argued earlier, the inclusion of @ for public goods may cause problems. Hence, it
seems appropriate to exclude public goods from the estimation. We constructed a model in which
the definition of private goods is Private III. That is, we let I = {A, E, H,J}. In this model, we
cannot statistically reject Eq(10) or Eq(11) for both OLS and FE models as reported in the middle
of Table 4. This implies that our specification is reasonable.

We also estimated a model with all the terms involving @ dropped, the results for which are
reported on the right of Table 4. As with the previous model, we cannot statistically reject Eq(10)
or Eq(11) for both OLS and FE models, regardless of the definition of private goods we employ.
Hence, our preferred models for the structural-form specification are those with Private III & and
those with no @.

In order to make the results for the structural form comparable to those for the reduced form,
we have computed the impact of an additional child. To do so, we added one to Az}{T, and, for each
H and 7, we predicted A5}, using the estimated coefficients and regression residual. Then, the
predicted change in the private expenditure share due to an additional child can be expressed as
(1+exp(—5} + AS8%.))t — syr. We report the sample average and the sample standard deviation
of the predicted impact of the additional child at the bottom of Table 4.

The average impact of a child for no @ models is about -2.6 percentage points, which is almost
exactly the same as the reduced-form estimates. On the other hand, in the models with Private T11

@, the estimated average impact of the additional child is about 50 percent higher in absolute value.
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A plausible reason for this is that the private expenditure share & may be capturing the effect of
(otherwise unobservable) bargaining power in the household, so that the resulting effect is similar
to that of instrumental variables regressions in the reduced form. In all the models, the predicted
impact of children is negative for all or nearly all the observations. Even though the estimated
coefficients Bl and Bg are not significant for most models, the average impact of an additional child
is negative and significant.

We have also calculated the impact of the change in the wife’s disposable income share. One
percentage point increase in her disposable income share is associated with slightly more than 0.4
percentage points increase in her private expenditure share, regardless of the models we considered.
This number is comparable to the reduced-form estimate. Unlike the impact of an additional child,
the resulting impact was unambiguously positive. Income-pooling is again rejected by this finding.

The structural-form specification provides additional insights, which the reduced-form spec-
ification does not provide. First, we can test the PIGL preference by testing » = 0. This is
straightforward, if one notes that the point estimate of r is 34. Hence, for the models with Private
IIT @ and those with no @, we cannot reject the PIGL preference. This result is somewhat surpris-
ing, but it may be simply because of the lack of the explanatory power of the model. In the models
with all @, PIGL preference can be rejected at a 5% significance level, but these models may be
mis-specified.

Second, we can check the validity of our specification using the point estimate of r. Note that
Eq(9) was derived as a first-order approximation to Eq(7). Thus, for this approximation to be
reasonably good, the point estimate of r must be sufficiently smaller than one in absolute value.
Given that the largest absolute value for the point estimate of 7 in our preferred models is only
0.094, our specification is indeed appropriate.

Finally, we find that the point estimate of r is negative, though it is not significant in our
preferred models. According to our point estimates, married women is more risk averse than
married men by 4.6 to 9.9 percent in the coefficient of relative risk aversion. The finding that
women are more risk averse is consistent with previous studies on the gender difference in risk
attitudes in financial decision-making, which generally find that women are more risk averse than
men (Jianakoplos and Bernasek, 1999; Dwyer et al., 2002; Croson and Gneezy, 2008), even though

the difference may depend on the situation (Schubert et al., 1999).
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Our structural-form has two advantages over these previous studies. First, while research based
on financial decision-making is important on its own, it does not necessarily tell us the gender
difference in risk tolerance. This is because men and women may have different options to cope
with the risk, which do not necessarily appear in the model. For example, it may be the case that
men take risk-loving behavior more than women simply because men have better access to the
credit market than women. Our structural-form specification is estimated from the consumption
expenditure. Hence, it can better capture the gender differences in the coping strategies. Second,
our model allows us to measure the ratio of the coefficients of relative risk aversion between men
and women. As far as the authors are aware, there have been no study that allow us to identify

the gender difference in a quantitatively meaningful manner.

7 Discussion and Conclusions

There is a large body of literature on intrahousehold allocation both in economics and sociology.
Sociological literature has focused primarily on the financial management in the household. Eco-
nomics literature, on the other hand, has focused on relaxing or testing the unitary model. Neither
literature has provided satisfactory insights into the impacts of specific life events on intrahousehold
allocation. This paper developed an analytical framework to analyze the impact of childbirth. Our
analytical framework can also be used for other types of life events.

As the summary statistics show, both the husband and the wife make sacrifice for their children.
With the arrival of the first child, each of them, on average, spends more time for domestic work,
less time for leisure, and less money for private purposes. However, the burden of children is
disproportionately on the wife’s shoulder. With additional children, the gap appears to get larger.
A question arises whether this observation is true even after controlling for the changes in wife’s
income share and other factors. To answer this question, we have used regression analysis.

We set up our analytical framework from individual preferences with weak separability. We then
derived weak separability at the household level. We showed that, under a fairly weak assumption
(A3), we can focus on the set of private goods to analyze the changes in intrahousehold allocation
of resources. Using this theoretical framework, we developed both reduced-form and structural-
form specifications. The structural-form specification was derived as a first-order approximation

to Eq(7), which expresses the relationship between the changes in the wife’s private expenditure
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share and the changes in the prices and total private expenditure. We developed an estimation
equation Eq(9) by replacing the small variation by the within-sample deviation. For both forms
of specifications, we carried out some specification tests. With a reasonable definition of public
goods, our preferred models passed the specification tests.

In both specifications, each additional child was associated with at least 2.6 percentage points
decrease in the wife’s private expenditure share, after controlling for various factors including
her share in the total disposable income. The actual effect of the child may be larger than 2.6
percentage points, if larger number of children reflects unobservable bargaining power of the wife
that also tends to increase her private expenditure share. While this endogeneity problem may
exist as the regression results for 2SLS models indicate, the magnitude of the problem appears to
be mild at best.

So far, we have only considered double-income couples. One natural question is what happens
if we consider all the couples. The estimation is substantially more difficult for at least two reasons.
First, we do not have the wage rate for those not receiving salary, and thus it is difficult to value
their domestic labor and leisure time in monetary terms. Second, the labor force participation
may be correlated with the unobservable bargaining power, which at the same time affects the
intrahousehold resource allocation. As a result, there may be an endogeneity problem, though the
direction of bias does not appear obvious.

Despite these issues, we ran a reduced-form estimation under the narrow definition of income
and expenditure for the entire sample, which is reported in Table 6 in the Appendix. One additional
child was associated with 3.7 percentage points decrease in the woman’s share of private expenditure
in the FE model, and the magnitudes of the impacts under alternative specifications were similar.
Hence, subject to the above-mentioned caveats, our results indicate that the impact of children on
women’s private expenditure share is also negative for the whole sample.

Our notable limitation of this paper is that it does not tell why childbirth works to the disad-
vantage of the women. One plausible explanation is the marriage market explanation. Women tend
to lose their market value in the marriage market much faster than men with additional children,
so that women’s outside options get worse relative to men’s outside options.

There are at least two other explanations, both of which cannot be captured by our analytical

framework. First, women tend to be emotionally more strongly attached to children than men do
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(See, for example, Mahony (1996) and Zeanah (1989)). Hence, this may affect the intrahousehold
allocation through the additional dimension of bargaining brought about by the children. For
example, women may compromise their private expenditure share in order to raise their children
in a way they like.

Second and related explanation is preference change. Our theoretical framework assumes that
the individual preferences are constant, even though the allocation parameter A may change. Hence,
if the individual utility function changes as a result of childbirth, our results no longer hold. If the
private sub-utility remains unaffected, our analysis is still valid within the domain of the private
sub-problem. Even in this case, the link between A and p, or its interpretation is unclear. While our
paper cannot answer which explanation is most suitable, exploring the root cause of the negative
impact of childbirth would certainly be an interesting research topic to pursue.

Despite the limitation, this study offers a useful departure point for the analysis of specific life
events, to which the deserved attention has not been paid. It also highlights the usefulness of the
“beneficiary format” in the expenditure survey. In general, panel data sets are more desirable than
cross-section datasets because the former allows us to control for unobservable random effects at the
individual level. However, in our (limited) experience, the pooled OLS model and the fixed-effects
model provide similar results, indicating that cross-sectional analysis based only on one round of
survey can provide meaningful estimates.

Besides showing the impact of childbirth on intrahousehold resource allocation, our study of-
fers additional contributions. First, we showed that one percentage point increase in the wife’s
disposable income share is associated with around 0.4 percentage points increase in her share of
private expenditure. Our study clearly rejects the income-pooling hypothesis as with many of the
previous studies. Second, our structural-form estimation allows us to test the PIGL preference,
which was not rejected in our preferred models. Third, our study also developed a way to measure
the gender difference in the coefficient of relative risk aversion. Our results indicate that women are
more risk-averse by 4.6 to 9.9 percent in terms of the rate of relative risk aversion. Our approach

provides a completely new way to analyze the gender difference in risk attitudes.
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Appendix

A.1. Proofs

Proof of Proposition 1: Note first that U™ is continuous, strictly increasing and strictly quasi-
concave, and [ is weakly separable from [° in U™ by Al. By the fundamental theorem of
separability (See, for example, Theorem 3.3b in Blackorby et al. (1978)), there exist continuous,

strictly increasing, and strictly quasi-concave functions 4™ and U™ such that

Therefore, applying this to each of m € {w, h}, we have
Wiz, 2, %) = XU (u® (z%), 2°) + (1 — \) UM (P (z"), z°).

Hence, any Pareto efficient allocation can be supported as a solution to Eq(2). By Theorem 3.5 in
Blackorby et al. (1978)), we can choose u™ such that u™ is strictly concave.

Further, for jth and kth components in any =™ € ]Rfi_ and /th component in any z¢ € R, the
household utility function W) satisfies

o [OWy/ ozl g [oum/ oz o [ou™/ oz
dxy \OWy/0x ) — dxg \OU™ [0z ) — O \Qum/dz ) —

This proves that 1™ is weakly separable from [€in W). [
Proof of Theorem 1: Consider a Pareto efficient allocation (#*,#" #¢). This allocation must

satisfy the first order conditions of the maximization problem in Eq(2). Hence, with a little abuse

of notation, we have the following for m € {w, h} and any ly,1l2,13,14 € I%:

ou™
oUu™ gum /U™ gum _ Oxfl  pj (12)
Qu™ dx [ Qum gz ou T pt Y
1 2 _ 2
oz}
o ou
o Orly _ _ Py (13)
(1- /\)8_Uh8_“h Pi,
duh awﬁ
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This is due to the weak separable household utility function W) under the assumption A1 as shown

in Proposition 1.

w

Now, let pu® = A\¢® and p" = (1 — \)¢", and set p = —&

R and y = p'(¥ 4+ #"). Now let

us consider the private sub-problem (u®,u”;y, ;1) of the household problem (U¥,U";Y,\). It is
straightforward to verify that the first order conditions for the private sub-problem coincides with
Eq (12) and Eq(13). Since u™ is strictly concave, the first order conditions correspond to a unique
allocation in (u™,u”;y, 1.

Let us now prove % >0« A3.

o _ R — ekt
O (n + ph)?
_¢Y¢" A1 - V(X ¢ — 9”9
(e + ph)?

_ L‘bh( _ <ﬂ_¢_§>>
= et TY G g

w 4h
= e (109
PU "

CEYE (L+(1—=XN)p) (14)

Since the first term in Eq(14) is positive and 1 — X > 0, we have:

ol _
g —(1 =
a)\>0<:>,0> (1-=X)

1

This completes the proof of Theorem 1. [J
Proof of Lemma 1: By Roy’s identity, we have 0v™ /dy = —m;-”(y,pi) . 8vm/8p§-. Differentiating
this with respect to y™ and dividing both sides of the equality by v;", we have the lemma. [J

Proof of Proposition 2: First note the following:

h w h w

v, v, v v

T/ P P (e 5(1—s)yd(ln ° )
vy vy Uy vy’ l—s

h,.h w, W
v v

— yhyys+y YW (1-s) d<ln i )
vy v;}“ 1—s

= (sR"+ (1 -s)R¥)ds"

Using in Eq(5) this as well as dy = ydIny, dpé- = pé-dlnpé-, and Eq(6), we have Eq(7). To derive
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Eq(8), first notice that the following equation follows from Eq(7):

1
ds* = —— dp*+ ——d(In
R0 T Ty

N Z fjéwj + 5&'&)]' — (55]. 5wjt 5 Tf:}j

R(1 —rt) Y1 —rt

jel

Taking the first-order Taylor approximation, we have Eq(8). O

Proof of Proposition 3: 2. = 1. is obvious. To prove 3. = 2., we simply need to plug v;" =
a™(p)c'(y™) and vy, = a™(p)c"(y™) in the definition of R™.

To prove 1. = 2., notice that we can write the reciprocal of the coefficient as R” 4+ s(R" — R"). This
expression is independent of s only if R” = R", in which case we have R” +s(R"— R") = R* = R".
For this to be independent of y and p’, we must have a constant R such that R* = R" = R.

To prove 2. = 3., let us first keep the prices fixed. Transforming the definition of R, for each of

m € {w, h}, we have

dv;” _ dy™
v ym
Noting that both y™ and v, are positive, we obtain Inv;" = —RIny™ + c¢™(p) by integrating

both the sides over y, where ¢™(p) is constant with respect to income. Then, by setting a™(p) =
exp(c™(p)), exponentiating both sides of the equality, and further integrating over y", we have
" (y™,p) = a™(p)e(y™; R) + 0™ (p). O

Derivation of Eq(10): After replacing in Eq(8) the small variations by the within-sample devia-

tions and t by tg, we can arrive at Eq(9) by making following substitutions:

Bo = Rl'w+00?), Bl=R"', B=R"'rw, Bi=R'ri{, Bi=nr
/3% - R_l'y% -Ind(j € ]Ii) + (R_léj - 1)5%"
ﬁé = R_lr'y% -Ind(j € Hi) +R7! (Tf] 5§J) wjs

ﬁ% = —Ril’r’(sgj 5&1]-7 ﬁg 155] -, ﬁg 155 r, €Hgr = Ril(l + Tt)'l]HT.
Eq(10) follows from these equations. [

A.2. Additional Tables
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