
 Open access  Journal Article  DOI:10.1086/324385

Marriage Market, Divorce Legislation, and Household Labor Supply — Source link 

Pierre-André Chiappori, Bernard Fortin, Guy Lacroix

Institutions: Laval University

Published on: 01 Feb 2002 - Journal of Political Economy (The University of Chicago Press)

Topics: Marriage market and Intra-household bargaining

Related papers:

 Collective Labor Supply and Welfare

 Rational household labor supply

 A Treatise on the Family

 Efficient intra-household allocations: a general characterization and empirical tests

 Nash-bargained household decisions: toward a generalization of the theory of demand

Share this paper:    

View more about this paper here: https://typeset.io/papers/marriage-market-divorce-legislation-and-household-labor-
2gg0vvfyf4

https://typeset.io/
https://www.doi.org/10.1086/324385
https://typeset.io/papers/marriage-market-divorce-legislation-and-household-labor-2gg0vvfyf4
https://typeset.io/authors/pierre-andre-chiappori-1bh2ew60ym
https://typeset.io/authors/bernard-fortin-476mrffk7t
https://typeset.io/authors/guy-lacroix-2abq3tn891
https://typeset.io/institutions/laval-university-31n2xkov
https://typeset.io/journals/journal-of-political-economy-3p14rhm6
https://typeset.io/topics/marriage-market-1tv0u1ra
https://typeset.io/topics/intra-household-bargaining-wqpbely4
https://typeset.io/papers/collective-labor-supply-and-welfare-42ujv8rx4h
https://typeset.io/papers/rational-household-labor-supply-15wyzq2p9y
https://typeset.io/papers/a-treatise-on-the-family-3e36846ia3
https://typeset.io/papers/efficient-intra-household-allocations-a-general-310a6jhf3r
https://typeset.io/papers/nash-bargained-household-decisions-toward-a-generalization-2n4pck0vgs
https://www.facebook.com/sharer/sharer.php?u=https://typeset.io/papers/marriage-market-divorce-legislation-and-household-labor-2gg0vvfyf4
https://twitter.com/intent/tweet?text=Marriage%20Market,%20Divorce%20Legislation,%20and%20Household%20Labor%20Supply&url=https://typeset.io/papers/marriage-market-divorce-legislation-and-household-labor-2gg0vvfyf4
https://www.linkedin.com/sharing/share-offsite/?url=https://typeset.io/papers/marriage-market-divorce-legislation-and-household-labor-2gg0vvfyf4
mailto:?subject=I%20wanted%20you%20to%20see%20this%20site&body=Check%20out%20this%20site%20https://typeset.io/papers/marriage-market-divorce-legislation-and-household-labor-2gg0vvfyf4
https://typeset.io/papers/marriage-market-divorce-legislation-and-household-labor-2gg0vvfyf4


Montréal
Mars 2001

Série Scientifique

Scientific Series

2001s-16

Marriage Market,

Divorce Legislation and
Household Labor Supply

Pierre-André Chiappori, Bernard Fortin,

Guy Lacroix



CIRANO

Le CIRANO est un organisme sans but lucratif constitué en vertu de la Loi des compagnies du Québec. Le
financement de son infrastructure et de ses activités de recherche provient des cotisations de ses organisations-
membres, d’une subvention d’infrastructure du ministère de la Recherche, de la Science et de la Technologie, de
même que des subventions et mandats obtenus par ses équipes de recherche.

CIRANO is a private non-profit organization incorporated under the Québec Companies Act. Its infrastructure and

research activities are funded through fees paid by member organizations, an infrastructure grant from the

Ministère de la Recherche, de la Science et de la Technologie, and grants and research mandates obtained by its

research teams.

Les organisations-partenaires / The Partner Organizations

•École des Hautes Études Commerciales
•École Polytechnique
•Université Concordia
•Université de Montréal
•Université du Québec à Montréal
•Université Laval
•Université McGill
•MEQ
•MRST
•Alcan inc.
•AXA Canada
•Banque du Canada
•Banque Laurentienne du Canada
•Banque Nationale du Canada
•Banque Royale du Canada
•Bell Québec
•Bombardier
•Bourse de Montréal
•Développement des ressources humaines Canada (DRHC)
•Fédération des caisses populaires Desjardins de Montréal et de l’Ouest-du-Québec
•Hydro-Québec
•Imasco
•Industrie Canada
•Pratt & Whitney Canada Inc.
•Raymond Chabot Grant Thornton
•Ville de Montréal

© 2001 Pierre-André Chiappori, Bernard Fortin et Guy Lacroix. Tous droits réservés. All rights reserved.
Reproduction partielle permise avec citation du document source, incluant la notice ©.
Short sections may be quoted without explicit permission, if full credit, including © notice, is given to the source.

ISSN 1198-8177

Ce document est publié dans l’intention de rendre accessibles les résultats préliminaires
de la recherche effectuée au CIRANO, afin de susciter des échanges et des suggestions.
Les idées et les opinions émises sont sous l’unique responsabilité des auteurs, et ne
représentent pas nécessairement les positions du CIRANO ou de ses partenaires.
This paper presents preliminary research carried out at CIRANO and aims at

encouraging discussion and comment. The observations and viewpoints expressed are the

sole responsibility of the authors. They do not necessarily represent positions of CIRANO

or its partners.



Marriage Market, Divorce Legislation

and Household Labor Supply*

Pierre-André Chiappori
†
, Bernard Fortin

‡
, Guy Lacroix

§

Résumé / Abstract

Cet article présente un cadre théorique visant à analyser l’impact du
marché du mariage et des règles de divorce sur l’offre de travail du ménage. Dans
notre approche, l’importance relative des hommes sur le marché du mariage ainsi
que les lois régissant le divorce sont des exemples de « facteurs de distribution ».
Ceux-ci sont définis comme étant des variables qui influencent le pouvoir de
négociation des conjoints mais n’ont pas d’effet sur les préférences individuelles
ni sur l’ensemble de consommation du ménage. Nous généralisons le modèle
d’offre de travail collectif de Chiappori (JPE, 1992) de façon à tenir compte des
facteurs de distribution. Nous montrons que notre modèle impose de nouvelles
restrictions sur les fonctions d’offre de travail des conjoints et facilite
l’identification des préférences individuelles ainsi que le processus de décision
intra-familial. Le modèle est estimé par la méthode des moments généralisés à
l’aide des données du PSID pour 1988. Nos résultats ne rejettent pas les
restrictions imposées par notre approche. De plus, l’importance relative des
hommes de même que les règles de divorce jugées favorables aux femmes
influencent les comportements d’offre de travail et le processus de décision dans
les directions prédites par la théorie et jouent un rôle important dans les choix du
ménage.

This paper provides a theoretical framework for analyzing the impact of

the marriage market and divorce legislation on household labor supply. In our

approach, the sex ratio on the marragie market and the rules governing divorce

are examples of "distribution factors". The latter are defined as variables that

affect the household members’ bargaining position but neither preferences nor the
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joint budget set. We extend the collective labor supply model developped by

Chiappori (JPE, 1992) to allow for distribution factors. We show that our model

imposes new restrictions on the labor supply functions and eases the identification

of individual preferences and the intra-household decision process. The model is

estimated using PSID data for the year 1988. Our results do not reject the

restrictions imposed by the model. Also, the sex ratio and divorce laws deemed

favorable to women are found to impact the labor supply behavior and the

decision process in the directions predicted by the theory and to have sizeable

effects.

Mots Clés : Modèle collectif, offre de travail du ménage, marché du mariage, lois du divorce

Keywords: Collective model, household labor supply, marriage market, divorce laws

JEL: J12, J22, D7, D10



1 Introdution

Does household behavior depend on the relative bargaining strength of eah spouse?
During the last deade, this question has attrated renewed attention from both empir-
ial and theoretial analysts. On the empirial side, several papers have analyzed the
behavioral impat of variables that may inuene the intra-household distribution of
power. For instane, Thomas (1990) and Browning et al. (1994) have provided evidene
that the distribution of total intra-household inome has a signi�ant impat on out-
omes, thus rejeting the standard \inome pooling" predition. More reently, Thomas
et al. (1997), using an Indonesian survey, have shown that the distribution of wealth
by gender at marriage has a signi�ant impat on hildren health in those areas where
wealth remains under the ontributor's ontrol1. Duo (1999) has derived related on-
lusions from a areful analysis of a reform of the South Afrian soial pension program
that extended the bene�ts to a large, previously not overed blak population.2

Relative inomes, however, are not the only possible variables that may a�et the
intra-household deision proess. The latter an also depend on a range of variables
that hange the household's environment and in partiular the members' respetive
bargaining positions. Fators that a�et opportunities of spouses outside marriage an
inuene the intra-household balane of power, and ultimately the �nal alloation of
resoures, even when the marriage does not atually dissolve (a point already emphasized
by Haddad and Kanbur 1992). Variables that proxy the situation in the marriage market
are natural examples of these fators. This intuition an be traed bak to Beker
(1991, h.3), who emphasized that the marriage market is an important determinant of
intra-household utility distribution. In his approah, the state of the marriage market
ruially depends on the sex ratio, that is, the relative supplies of males and females in
the marriage market. When the sex ratio is favorable to the wife - i.e., there is a relative
sarity of women - then the distribution of gains from marriage will be shifted in her
favor. This may in turn a�et intra-household deisions. Using U.S. data at both the
household level and the aggregate level, Grossbard-Shehtman (1993) and Grossbard-
Shehtman and Neide�er (1997) found that an inrease in the sex ratio redues the labor
fore partiipation of married women and their hours worked. Angrist (2000) uses data
on immigrants to the U.S. and similarly �nds that higher sex ratios are assoiated with

1See also Galasso (1999) for a similar investigation.
2Spei�ally, Duo �nds that the onsequenes of this windfall gain on hild nutrition dramatially

depends on the gender of the reipient. Using the same data base, Bertrand et al. (2000) study the
impat on labor supply of younger women within the household, and �nd again that the new bene�ts
result in a muh larger redution of labor supply when they are reeived by a woman.
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lower female labor fore partiipation.

Legislation may also play a role in the deision proess. Laws governing the right
to divore, hild support and marital property upon divore inuene the assignment
of property rights between spouses, when a marriage ends. Therefore, they will a�et
the spousal relative bargaining positions and redistribution within marriage, at least
to the extent that divore matters as an outside opportunity. In a reent paper, Gray
(1998) relates hanges in female labor supply to the adoption of unilateral-divore laws3

in many states during the 1970's. Using various data soures, and exploiting the legal
hanges that took plae between two partiular years, he �nds a signi�ant impat,
when marital-property laws are ontrolled for.4 In a related way, Rubalava and Thomas
(2000) argue that variations in AFDC (Aid to Families with Dependent Children) aross
states diretly a�et the \reservation welfare" a spouse may be able to ahieve in ase
of divore.

Together, these empirial investigations very strongly suggest that intra-household
bargaining has a signi�ant impat on behavior, and should be analyzed with are.
A striking fat, however, is that most of these works are not expliitly grounded in a
strutural model.5 For that reason, the interpretation of their empirial results is not
straightforward. Of ourse, they ertainly suggest that intra-household deision making
is more omplex than implied by the traditional, \unitary" model, based on the �tion
of a single household utility that is maximized under budget onstraint. However they
do not say muh on the true nature of the atual proess.

On the theoretial side, various ontributions have tried to introdue alternative
frameworks in whih intra-household deision proesses an be adequately investigated.

3Unilateral-divore laws speify that either spouse an initiate divore. By ontrast, mutual-onsent
laws require either the agreement of both spouses or the demonstration of marital fault.

4Divore laws ould also a�et married women's labor supply through their e�ets on the risk of
divore. For instane, it is often argued that unilateral divore enourages divore by reduing its ost
for the spouse who onsiders this option. However, empirial evidene does not generally support this
view (e.g., Peters 1986, Gray 1998). While Friedberg (1998) �nds that the adoption of unilateral divore
laws in U.S. during the \no-fault revolution" inreased the divore rates, this e�et seems to disappear
after a deade (Stevenson and Wolfers 2000). These results are in line with the Coase theorem, at least
in the long run. This theorem asserts that hanges in divore laws should not a�et eÆieny in marriage
and hene the divore rates, as long as there are symmetry of information and trivial bargaining osts
within marriage (Beker 1991).

5Grossbard-Shehtman and Neide�er (1997) have developed a hoie-theoreti model of married
women's labor supply in whih the reservation wage depends on marriage market onditions. However
their empirial analysis is based on a redued form model that does not take into aount the restritions
imposed by their strutural model.
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Manser and Brown (1980) and MElroy and Horney (1981) have proposed models based
on ooperative game theory. These attempts have been generalized by Chiappori (1988),
Bourguignon et al. (1993), Browning and Chiappori (1998) and Chiappori and Ekeland
(2001), who have developed a \olletive" framework. In its most general version, the
olletive approah relies on the sole assumption that household deisions are Pareto eÆ-
ient. It thus nests all model based on ooperative bargaining, at least under symmetri
information. It an be proved that this minimal setting is suÆient to generate strong
testable restritions on behavior. Under additional restritions, the olletive model al-
lows furthermore to identify the harateristis of the underlying strutural model (i.e.,
individual preferenes and the deision proess) from observed behavior.

While the olletive model provides an appealing theoretial framework to analyze
household behavior, it needs to be generalized to take into aount variables that, as
disussed above, may a�et the distribution of intra-household power. The �rst goal of
the present paper is to �ll this gap. The starting point of our analysis is the onept of
\distribution fators" (Browning and Chiappori 1998). The latter are de�ned as vari-
ables that an a�et the intra-household deision proess without inuening individual
preferenes or the joint onsumption set. The sex ratio is a natural example of a distri-
bution fator. Divore laws an also be regarded as distribution fators insofar as they
inuene outomes only through their impat on spousal bargaining within marriage.
Other examples of distribution fators inlude the share of total nonlabor inome under
the ontrol of one spouse6 and speial features of the marriage ontrats. For instane,
Lundberg and Pollak (1996) insist on whether marriage agreements are binding or not
as a determinant of intra-household deision proess.7

In this paper, we theoretially investigate and empirially estimate the e�ets of
distribution fators in the ontext of a strutural, miro-eonomi model of household
behavior. The underlying intuition is quite simple. Whenever the distribution fator
under onsideration - say, the sex ratio - is favorable to one member - say, female are more
sare, whih presumably inreases the wife's bargaining position within the household -
then the respetive weights in the deision proess will be shifted in her favor. Standard
inome e�ets should, all else equal, lead to a redution in female labor supply and
an inrease in male labor supply. The main purpose of our model is to provide a lean
theoretial framework in whih this idea an be worked out, and to point out the various
restritions that an expliit model of the household deision proess imposes on behavior.

6One must rekon that these variables may raise deliate endogeneity problems. For instane, vari-
ations in nonlabor inome over a ross-setion are likely to be orrelated with other (unobservable)
determinants of household deisions (Behrman, Pollak and Taubman 1995).

7Unfortunately, it is diÆult to onstrut empirial measures of these features.
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To do so, we extend various versions of the olletive model by introduing distribution
fators. First, we onsider the most general olletive framework, where eah agent's
utility is allowed to depend on both member's onsumptions and labor supplies; in
other words, the model allows for intra-household externalities of any kind (inluding
publi goods). In the absene of distribution fators, results by Browning and Chiappori
(1998) and Chiappori and Ekeland (2001) imply that a three-ommodity model like the
one used here annot generate testable restritions on behavior. We show however that
in the presene of at least two distribution fators, the olletive model, even in its most
general form, strongly restrits the form of labor supply8.

In its most general version, however, the olletive model is not uniquely identi�ed.
For that reason, we next onentrate on the partiular olletive model of labor supply
introdued by Chiappori (1992). The identifying assumption, here, is that household
members have egotisti or Bekerian \aring" preferenes (Beker 1991). The latter
preferenes allow for altruisti utility interdependene but impose weak separabillity
between goods onsumed by a household member and those onsumed by his or her
spouse. EÆieny has, in this setting, a very simple interpretation: household deisions
an be modeled as a two-step proess, whereby individuals �rst share their total non-
labor inome aording to some sharing rule, then maximize their own utilities subjet
to separate budget onstraints. In partiular, the intra-household deision proess an
be fully summarized by the sharing rule. We extend this model by allowing the shar-
ing rule to depend on the various distribution fators under onsideration as well as on
wages and nonlabor inome. We show that the main properties of Chiappori's initial
model are preserved. In partiular, it is still possible to identify individual preferenes
(up to a translation) and the sharing rule (up to an additive onstant) from the sole
observation of labor supply. Furthermore, the new ontext allows for a di�erent identi-
�ation proedure that is both simpler and more robust than before. It follows that the
impat of distribution fators on behavior (if any) an in this ontext be given a diret
interpretation in terms of intra-household transfers, and the welfare onsequenes an
readily be assessed.

The presene of distribution fators also generates new testable preditions. For
instane, in addition to the general restritions evoked above, the theory imposes a lose
relationship between the e�et of any distribution fator and the impat of ross wages
on labor supply. These preditions are very unlikely to be ful�lled unless the model at

8A related result was already mentioned in Bourguignon, Browning and Chiappori (1995), although
not in the ontext of labor supply. For empirial on�rmation, see for instane Browning et al. (1994)
and Thomas et al. (1997).
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stake is orret, whih provides a rather strong test of our approah.

The �nal ontribution of the paper is to estimate and test our olletive model with
the sex ratio and a \Divore Laws Index" as distribution fators. The sex ratio we
use is omputed by age, rae and state of residene. Our Divore Laws Index, whih
is an indiator of the extent to whih the laws are likely to be favorable to women, is
also spei� to the state of residene. While most papers that have analyzed the various
behavioral e�ets of divore laws have foused on one or two of them, we spei�ally take
into aount the four following features: mutual onsent vs unilateral, property division,
enforement of support orders, and spousal interest in professional degrees and lienses.
The availability of two distribution fators allows us to test not only the olletive model
with private goods but also the general version with externalities of any kind.

Our sample is drawn from Wave XXII of the PSID (1989 interview year) and fouses
on ouples in whih both spouses work. We �nd that both the sex ratio and the divore
laws a�et the spouses' labor supply in exatly the manner predited by the theory. The
parametri onstraints assoiated with both versions of the model are not statistially
rejeted. Finally, the parameters of the sharing rule are reovered. Aording to these,
hanges in the sex ratio and in the Divore Laws Index have sizeable impats on inome
transfers within the households.

The struture of the paper is as follows. Setion 2 presents our theoretial framework.
Setion 3 disusses the hoie of the empirial spei�ation used for estimation and
testing. Setion 4 desribes our empirial strategy. Data and eonometri results are
disussed in Setion 5. Finally, Setion 6 onludes the paper.

2 The Model

2.1 The basi setting

In this setion, we develop a olletive labor supply model whih takes into aount
distribution fators. In this framework, the household onsists of two individuals with
distint utility funtions and the deision proess, whatever its true nature, leads to
Pareto-eÆient outomes. This assumption seems quite natural, given that spouses
usually know eah other's preferenes pretty well (at least, after a ertain period of
time) and interat very often. Therefore, they are unlikely to leave Pareto-improving
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deisions unexploited.9

A general framework Formally, let hi and Ci, for i = 1; 2, denote respetively
member i's labor supply (with 0 � hi � 1) and onsumption of a private Hiksian
omposite good whose prie is set to unity. We start from the most general version of the
model, in whih member i's welfare an depend on his or her spouse's onsumption and
labor supply in a very general way, inluding for instane altruism, publi onsumption
of leisure, positive or negative externalities, et. In this general framework, member i's
preferenes are represented by some utility funtion U i(1�h1; C1; 1�h2; C2; z). Here, z
is a K�vetor of preferene fators, suh as age and eduation of the two agents. Also,
let w1, w2, y denote respetive wage rates and household nonlabor inome. Finally, let
s denote a L� vetor of distribution fators.

Under the olletive framework, intra-household deisions are Pareto-eÆient. For
any given (w1; w2; y; z; s), hene, there exists a weighting fator �(w1; w2; y; z; s) belong-
ing to [0; 1℄, and suh that the (hi; Ci) solves the following program:

max
fh1;h2;C1;C2g

�U1 + (1� �)U2

subjet to ( �P 1)

w1h
1 + w2h

2 + y � C1 + C2;

0 � hi � 1; i = 1; 2;

where the funtion � is assumed ontinuously di�erentiable in its arguments. It should
thus be lear that the partiular loation of the solution on the Pareto frontier depends on
all relevant parameters, sine the value of � depends on w1; w2; y; z and s. Furthermore,
sine the vetor of distribution fators, s, appears only in �, a hange in s does not
a�et the Pareto frontier but only the �nal loation on it. In the partiular ase where
� is assumed to be onstant, the olletive framework orresponds to the unitary model
with weakly separable household preferenes. In this situation, the distribution fators
have no e�et on behavior.

In this general setting and assuming interior solutions, a �rst testable restrition
arises on labor supplies. This restrition is given by the following result:

9However, see Udry (1996).
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Proposition 1 (Bourguignon, Browning and Chiappori 1995) Let hi(w1; w2; y; z; s); i =
1; 2 be solutions to program ( �P 1). Then

�h1=�sk
�h1=�s1

=
�h2=�sk
�h2=�s1

; 8k = 2; :::; L: (R)

Proof. For any �xed �, h1 and h2, as funtions of w1; w2; y and �, are well behaved
Marshallian labor supplies. In partiular, one gets

hi (w1; w2; y; z; s) = H i (w1; w2; y; z; � (w1; w2; y; z; s)) ; i = 1; 2;

so that

�hi

�sj
=

�H i

��

��

�sj
and

�hi=�sk
�hi=�s1

=
��=�sk
��=�s1

is independent of i:

The basi intuition, here, is that distribution fators a�et onsumption and labor
supply hoies only through the loation hosen on the Pareto frontier, or equivalently,
through the impliit weighting of eah spouse's utility. Sine this weighting is unidimen-
sional, this implies that the ratio of the impats of all distribution fators on the two
labor supplies are equal. It is worth stressing that these restritions appear only when
there are at least two distribution fators. If it is the ase, they provide a test for Pareto
eÆieny in a general olletive model of labor supply. Reent results by Chiappori and
Ekeland (2001) imply that these onditions are also suÆient.

Egotisti preferenes It should however be emphasized that this general version of
the olletive model annot be uniquely identi�ed from the sole knowledge of labor sup-
plies. There are a ontinuum of di�erent strutural models whih are observationally
equivalent, i.e., whih generate idential labor supply funtions. Therefore, in our em-
pirial analysis, we also estimate and test a model whih imposes additional identifying
assumptions. For now we will assume the following:
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Assumption E (\egotisti preferenes") Individual utilities are of the form U i(1 �
hi; Ci; z);where U i is stritly quasi-onave, inreasing and ontinuously di�erentiable,
for i = 1; 2.

Aording to Assumption E, household members have egotisti preferenes in the
sense that the welfare of member i does not depend on the onsumption of member
j 6= i.10 The orresponding model without distribution fators has been studied by
Chiappori (1992). A �rst result, that an readily be extended to our framework, is that
under Assumption E, eÆieny has a very simple interpretation. Indeed, onsider the
household as a two-person eonomy. From the seond fundamental welfare theorem, any
Pareto optimum an be deentralized in an eonomy of this kind. Spei�ally, we have
the following result:

Proposition 2 Under Assumption E, program ( �P 1) is equivalent to the existene of
some funtion �(w1; w2; y; z; s) suh that eah member i (i = 1; 2) solves the program:

max
fhi;Cig

U i(1� hi; Ci; z)

subjet to ( �P 2)

wih
i + �i � Ci;

0 � hi � 1;

where �1 = � and �2 = y � �.

Proof. See Chiappori (1992).

The interpretation is that the deision proess an always be onsidered as a two
stage proess : �rst, nonlabor inome is alloated between household members and then,
eah member separately hooses labor supply (and private onsumption), subjet to
the orresponding budget onstraint. The funtion � is alled the sharing rule. It
desribes the way nonlabor inome is divided up, as a funtion of wages, nonlabor
inome, distribution fators and other observable harateristis.11

10However our approah an be extended at basially no ost to \aring" preferenes, where eah
person's utility depends on both his or her subutility index and on his or her spouse's (see below).

11In the presene of household publi goods, a sharing rule an still be de�ned but onditionally on
the level of these.
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2.2 Restritions on Labor Supplies and the Sharing Rule

The olletive framework with egotisti preferenes imposes ertain restritions on the
labor supply funtions. To show this, let us �rst assume that the unrestrited labor sup-
ply funtions hi(w1; w2; y; z; s) are ontinuously di�erentiable. From ( �P 2), and assuming
interior solutions, these funtions an be written as:

h1 = H1(w1; �(w1; w2; y; s; z); z); (1)

h2 = H2(w2; y � �(w1; w2; y; s; z); z): (2)

where H i(�) is member i's Marshallian labor supply funtion.

The partiular struture of equations (1) and (2) imposes testable restritions on
labor supply behavior and allows to reover of the partials of the sharing rule. It is
important to note that, in ontrast with the previous result, one distribution fator
is suÆient for these onlusions to hold. The intuition goes as follows. Consider a
hange in, say, member 1's wage rate. This an only have an inome e�et on his or her
spouse's behavior through its e�et on the sharing rule, just as nonlabor inome and
the distribution fator. Thus, the impat of these variables on labor supply behavior
of member 1 allows us to estimate the marginal rate of substitution between w2 and y
as well as between s and y in the sharing rule. Tehnially, it generates two equations
involving the orresponding partials of the sharing rule. The same argument applies to
member 2's behavior, whih leads to two other equations. These four equations allow to
diretly identify the four partials of the sharing rule. Finally, ross-derivative onstraints
on the sharing rule imposes restritions to the model that an be tested.

To be more preise, using equations (1) and (2), de�ne A = h1w2
=h1y, B = h2w1

=h2y,
Cl = h1sl =h

1

y and Dl = h2sl =h
2

y, whenever h
1

y:h
2

y 6= 0, for l = 1; � � � ; L. Note that all these
variables are observable and an thus be estimated. Then one has the following results
(where the subsript l = 1 has been removed for notational onveniene:

Proposition 3 Take any point suh that h1y:h
2

y 6= 0. Then

(i) If there exists exatly one distribution fator, and it is suh that C 6= D, the
following onditions are neessary for any pair (h1; h2) to be solutions of ( �P 2) for
some sharing rule �:

�

�s

�
D

D � C

�
=

�

�y

�
CD

D � C

�
(2a)
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�

�w1

�
D

D � C

�
=

�

�y

�
BC

D � C

�
(2b)

�

�w2

�
D

D � C

�
=

�

�y

�
AD

D � C

�
(2)

�

�w1

�
CD

D � C

�
=

�

�s

�
BC

D � C

�
(2d)

�

�w2

�
CD

D � C

�
=

�

�s

�
AD

D � C

�
(2e)

�

�w2

�
BC

D � C

�
=

�

�w1

�
AD

D � C

�
(2f)

h1w1
� h1y

�
h1 +

BC

D � C

��
D � C

D

�
� 0 (2g)

h2w2
� h2y

�
h2 �

AD

D � C

��
�
D � C

C

�
� 0: (2h)

(ii) Assuming that onditions (2a) � (2h) hold and for a given z, the sharing rule is
de�ned up to an additive funtion � (z) depending only on the preferene fators z.
The partial derivatives of the sharing rule with respet to wages, nonlabor inome
and the distribution fator are given by:

�y =
D

D � C

�s =
CD

D � C
(3)

�w1
=

BC

D � C

�w2
=

AD

D � C
:

If there are several distribution fators ( l = 1; � � � ; L), an additional set of nees-
sary and suÆient onditions are:

Cl

Dl

=
C1

D1

; l = 2; � � � ; L: (2i)

Moreover, the partial derivatives of the sharing rule with respet to the additional
distribution fators are given by:
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�sl
=

ClDl

Dl � Cl

; l = 2; � � � ; L: (4)

Proof. See Appendix.

These results suggest three remarks.

1. Conditions (2a)� (2h) are analogous to Slutsky restritions in the (general) sense
that they provide a set of partial di�erential equations and inequalities that must be
satis�ed by the labor supply funtions in order to be onsistent with the olletive
model. It is important to note, in partiular, that these onditions do not rely
on any partiular assumption on the funtional form of preferenes. Of ourse,
the empirial test of these preditions is greatly simpli�ed by the use of spei�
funtional forms, as it will be the ase below. But, in priniple, the nature of the
restritions is non parametri.12

2. The form of the onditions above is quite di�erent from those obtained in Chiappori
(1992) for a similar model without distribution fators. As a matter of fat, the
introdution of distribution fators deeply hanges the way the model is identi�ed.
In Chiappori's initial ontribution, identi�ation required seond order derivatives.
In our ase, to the ontrary, equations (3) and (4) show that the partials of the
sharing rule (hene the sharing rule itself, up to an additive onstant) an be
reovered as funtions of the �rst order derivatives of the labor supplies (funtions
A;B;Cl and Dl). This suggests that the kind of identi�ation that may obtain is
more robust in this ase.13

The same remark applies to the testable preditions generated by the model, al-
though the order of derivation must then be inreased by one. The onditions
above involve the �rst derivatives of the funtions A;B;Cl and Dl, hene the se-
ond derivatives of labor supplies, whereas third derivatives were in general involved
in Chiappori's initial model.

12However, a non parametri estimation proedure requires a detailed modelling of the unobserved
heterogeneity. See Blundell et al. (2000).

13Note, however, that an alternative approah relying on seond derivatives an still be used (in the
ase, for instane, when Cl = Dl for all l ). This an be shown to generate idential results. Intuitively,
the seond order onditions in Chiappori (1992) are diret onsequenes of the restritions in Proposition
2.
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3. Finally, ondition (2i) implies that the relative e�ets of distribution fators on
eah labor supply are equal, that is, h1sl

=h1s1 = h2sl
=h2s1, for l = 2; � � � ; L , sine both

members of this equation are equal to �sl
=�s1

. This onlusion is not surprising,
sine the model at stake, as a partiular ase of the general model developed above,
must satisfy ondition (R) of Proposition 1.

2.3 Caring

The set of results derived in Proposition 2 are based on the assumption that preferenes
are egotisti. However, as shown in Chiappori (1992), they also hold in the more general
ase of \aring" agents [see Beker (1991)℄, that is, whose preferenes are represented
by a utility funtion that depends on both his or her egotisti utility and his or her
spouse's. Formally, member i's utility funtion an be written as:

W i = W i[U1(1� h1; C1; z); U2(1� h2; C2; z)℄; for i = 1; 2: (5)

where W i is ontinuous, inreasing and quasi-onave in \egotisti" utilities U1 and U2.
These utility funtions impose separability between a member's own private goods and
his or her spouse's. It is lear that any deision that is Pareto eÆient under aring would
also be Pareto eÆient, were the agents egotisti. Assume not; then it would be possible
to inrease the egotisti utility of a member without dereasing the utility of the other.
But this would inrease the aring utility of at least one member without reduing the
aring utility of any member, a ontradition. In fat, the Pareto frontier of aring agents
is a subset of the Pareto frontier derived by assuming that they are egotisti [Chiappori
(1992)℄. In setion 3, we will use these results to derive the parametri restritions
imposed by the olletive model to the partiular labor supply system onsidered in our
eonometri approah, and to reover the orresponding sharing rule.

2.4 Distribution fators and labor supply: alternative expla-

nations

As mentioned in the introdution, the empirial work below applies the previous results
on a spei� data set, using the sex ratio and an index for divore laws as distribu-
tion fators. While the e�ets of these variables on the bargaining position of spouses
provide natural explanations for their orrelation with labor supply behavior, these are
by no means exlusive. For instane, spatial variations in the sex ratio (de�ned as
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the males/females ratio) ould be related to labor markets onsiderations [Grossbard-
Shehtman (1993)℄. One interpretation is that men will be observed to work longer
hours in States with a low sex ratio beause of a relatively strong demand for their
servies. The opposite will be observed for women. Note that these preditions run
ounter to those of the olletive model in whih ase the relative sarity of men should
inrease their bargaining power and thus their leisure through inreased transfers from
their spouse. The two theories have opposite empirial preditions, whih suggests that
data should allow to disriminate between them.

A seond explanation involves demand for labor. Assume that some States speialize
in \male" setors, i.e., setors with a stronger relative demand for male labor supply.
These States will attrat relatively more men through migration. Therefore, they will
have high (endogenous) sex ratios and presumably high male hours of work. Female
hours of work may oneivably be well below the national average in suh states. Con-
versely, States that onentrate in \female" setors will have low (endogenous) sex ratios
and high female hours of work. Note that this e�et, in ontrast with the previous, goes
in the same diretion as the \olletive" explanation. The empirial distintion between
them is thus less straightforward, but still not out of reah. First, strong labor demand
should translate into high wage rates. Conditioning the hours equations on the individu-
al wages rates should at least partly aount for the tight male or female labor markets.
A seond way around is to fous on the relation between the sex ratio and the labor
supply of singles. Aording to the marriage market hypothesis, the sex ratio should
have no e�et on their labor supply (at least if one ignores its impat on transfers to
potential spouses). The labor market hypothesis, to the ontrary, predits that the sex
ratio should inuene the labor supply of both singles and ouples. This suggests a
simple and rather strong test that allows to disriminate between the two explanations.

Interestingly, a similar analysis an also be onduted with respet to the orrelation
between divore laws and household labor supply. While the impat of these laws on
the bargaining power of spouses is likely the most plausible explanation, alternative
theories an be proposed to justify the orrelation. Indeed, a host of soioeonomi or
ultural fators may underlie the design of divore laws (e.g., Ellman and Lohr 1998).
Suh fators may or may not be orrelated with spouses' labor supply. As long as the
(unobservable) soioeonomi fators whih a�et divore laws and spouses' labor supply
also inuene singles' labor supply, we should observe a orrelation between the divore
rules and singles' labor supply. No orrelation should be expeted if the olletive model
is the proper explanation. Just as previously, fousing on the relation between divore
laws and the labor supply of singles provides a simple test to assess the importane of
alternatives explanations.
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Finally, it should be stressed that the olletive model provides strong restritions
upon how distribution fators may a�et behavior. Spei�ally, the onditions in Propo-
sition 2 relate the e�et of these fators to that of wages and nonlabor inome. While
these onditions are diret onsequenes of the olletive setting, they have no reason
to hold whenever the e�et under onsideration stems from labor market mehanism-
s. Consequently, they provide a distint and additional means of testing the olletive
explanation. These tests will be arefully onsidered in the empirial setions.

3 Parametri Spei�ation of the Model

3.1 Funtional form of labor supplies

In order to estimate and test a olletive model of labor supply, we must �rst speify
a funtional form for individual labor supply funtions. Let us onsider the following
unrestrited system, where for onveniene and to reet the empirial analysis, two
distribution fators are assumed:

h1 = f0 + f1 logw1 + f2 logw2 + f3y +

f4 logw1 logw2 + f5s1 + f6s2 + f 0
7
z; (6)

h2 = m0 +m1 logw1 +m2 logw2 +m3y +

m4 logw1 logw2 +m5s1 +m6s2 +m0
7
z; (7)

where the fi's and the mi's, for i = 1; � � � ; 6, are salar, and f 0
7
and m0

7
are K�vetors

of parameters.

The generalized semi-log system (6) and (7) satis�es a number of desirable properties.
First, in its unrestrited form, it does not impose all the (equality) onditions of the
olletive model. Therefore, the latter yields a set of restritions that an be empirially
tested. Seond, as shown below, these restritions do not impose unrealisti onstraints
on behavior. Third, assuming that the olletive restritions are satis�ed, it is possible
to reover a losed form for the sharing rule (up to an additive funtion �(z)) and for
the pair of individual indiret utility funtions (for any given �(z)). Finally, the fat
that equations ( 6) and ( 7) are linear in parameters eases the estimation.
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Of ourse, this generalized semi-log system also has some limitations. While some
restritions of the unitary model onsistent with this system do not impose unrealisti
labor supply behavior, other restritions do and therefore annot be tested.14 However,
this should not be a serious problem sine the unitary model of household labor supply
has been rejeted in many studies [e.g ., Lundberg (1988) and Fortin and Laroix (1997)℄.
Seond, labor supply urves are either everywhere upward sloping or everywhere bak-
ward bending, though the sign of �hi=�wi an hange with the level of wj (j 6= i).15

Note, however, that the log form for the wage rates is likely to reet more realisti
behavior than the linear form that is frequently used in empirial studies. Thus it allows
the e�et of the wage rate on labor supply to derease with the level of hours of work
(when the labor supply is upward sloping), whih is likely to be the ase. 16

The restritions imposed by the olletive model (see Proposition 2) to the generalized
semi-log system an easily be derived. First, using the de�nitions of A;B;Cl and Dl

(l = 1; 2), one gets:

A =
f2 + f4 logw1

w2f3
; B =

m1 +m4 logw2

w1m3

;

C1 =
f5
f3
; C2 =

f6
f3
; D1 =

m5

m3

, D2 =
m6

m3

:

The ondition C1 6= D1 is satis�ed unless

m3

f3
=

m5

f5
:

It should be stressed that under the olletive model, this equation is unlikely to be
satis�ed. For one thing, m3

f3
represents the ratio of inome e�ets on labor supplies; the

14More spei�ally, the unitary model imposes that labor supplies are independent from any dis-
tribution fator and that the Slutsky matrix of ompensated wage e�ets is symmetri and semi-
de�nite positive. The former onstraint requires that f5 = f6 = m5 = m6 = 0: These restri-
tions an be tested. However, the symmetry of the Slutsky matrix requires in addition either that
(i) f2 = f3 = f4 = m1 = m3 = m4 = 0, whih implies that eah labor supply depends on-
ly on own wage rate and on preferene fators, or that (ii) f0 = m0; f3 = m3; f7 = m7 and
f1 = f2 = f4 = m1 = m2 = m4 = 0; whih implies that labor supplies are the same and depend
only on nonlabor inome and on preferene fators. It is lear that these two ases impose severe
onstraints on behavior.

15Using our data set, we tested a more exible funtional form by introduing a seond order poly-
nomial in logw1; logw2 and y. No oeÆients assoiated with the seond order variables were found
signi�ant (exept for the one assoiated with the ross term in logw1and logw2).

16It is also worth mentioning that our spei�ation an easily allow for interations between distri-
bution and preferenes fators.
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latter is positive as long as leisure is a normal good for both members and that an inrease
in y is shared between them. On the other hand, m5

f5
represents the orresponding ratio

of the e�ets of the distribution fator. Sine, by de�nition, any distribution fator
a�ets the husband's and the wife's share of nonlabor inome in opposite diretions, the
ratio must be negative.

Assuming C1 6= D1, the neessary and suÆient onditions take the following form:

m4

f4
=

m5

f5
=

m6

f6
: (8)

Equations (8) summarizes the equality restritions on labor supply arising from the
olletive framework. In other words, given our funtional form, they are equivalent to
onditions (2a){(2f) and (2i). They atually take a very simple form sine only equa-
tions (2f) and (2i) impose restritions.17 This indiates that the funtional form under
onsideration \�ts well" the olletive model. In pratie, equations (8) impose testable
ross-equation restritions in our labor supply system. They require the ratio of the
marginal e�ets of the ross term in logw1 and logw2 to be equal to the orresponding
ratio of the marginal e�ets of eah distribution fator on labor supplies. These restri-
tions stem from the fat that the ross term and the distribution fators enter labor
supply funtions only through the same funtion �. Notie that the last equality in (8)
holds also when externalities are allowed sine it orresponds to (R) in Proposition 1.

3.2 Sharing rule

If the restritions (8) are satis�ed, the partials of � are given by :

�y =
f3m4

�
;

�s1 =
m4

�
f5; �s2 =

m4

�
f6;

�w1
=

f4
�

m1 +m4 logw2

w1

;

�w2
=

m4

�

f2 + f4 logw1

w2

; (9)

where � = f3m4 � f4m3.

17Equations (2a){(2e) are always satis�ed sine all partial derivatives in these equations are zero.
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Solving this four di�erential equations system, one obtains the sharing rule equation:

� =
1

�
(m1f4 logw1 + f2m4 logw2 + f4m4 logw1 logw2 +

f3m4y +m4f5s1 +m4f6s2) + �(z); (10)

In equation (10), the funtion �(z) is not identi�able, sine the variable z a�ets both
the sharing rule and the preferenes. This reets the fat that, for any given z, the
sharing rule an be reovered up to an additive onstant for eah individual.

3.3 Individual labor supplies

It is also possible to reover the individual labor supply funtions assoiated with this
setting. Sine they must have a funtional form onsistent with equations (1) and (2),
it is lear, using equations (6), (7) and (10), that they take the following semi-log form:

h1 = �1 logw1 + �2�+ �3 (z) ; (11)

h2 = �
1
logw2 + �

2
(y � �) + �

3
(z) : (12)

Using the expressions for the partials of the restrited system (1) and (2) with respet
to (w1; w2; y) and the partials of � given by (9), one easily reovers the following param-
eters: �1 = (f1m4 � f4m1)=m4, �2 = �=m4, �1 = (f4m2 � f2m4)=f4 and �2 = ��=f4.
The funtions �3 (z) and �

3
(z) are not identi�able sine they depend on k (z) in equation

(10).18

Slutsky onditions on ompensated individual labor supplies [see (2g) and (2h) in
Proposition 2℄, are given by:

�1=w1 � �2h1 � 0; �
1
=w2 � �

2
h2 � 0:

18Identi�ation of these funtions would require additional identifying restritions. For instane, it
obtains whenever a variable in z a�ets preferenes but not the sharing rule.
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These onditions are veri�ed for eah observation in the empirial analysis. Global on-
ditions for these inequalities are �1 � 0; �2 � 0, �

1
� 0 and �

2
� 0.

3.4 Indiret utility funtions

It an be shown [Stern (1986)℄ that the indiret utility funtions onsistent with the
labor supply funtions (11) and (12) must have the following form:

v1(w1; �1
; z) = (exp(�2w1))=�2) (�2�1

+ �3(z) +

�1 logw1)� (�1=�2)
Z �2w1

�1
exp(t)=t dt;

v2(w2; �2
; z) = (exp(�

2
w2)=�2

) (�
2
�
2
+ �

3
(z) +

�
1
logw2)� (�

1
=�

2
)
Z �

2
w2

�1
exp(t)=t dt:

It is easy to show that Roy's identity applied to eah of these indiret utility funtions
yields the individual labor supply system (11) and ( 12). These funtions (or the orre-
sponding expenditure funtions) an be used to perform intra-household welfare analysis
of hanges in exogenous variables.

4 Data and empirial results

4.1 Data

The data we use in this study are taken from the University of Mihigan Panel Study of
Inome Dynamis (PSID) for the year 1988 (interview year 1989). Our sample onsists
of 1618 households where both spouses have positive hours of work and are between
30 and 60 years of age.19 This latter restrition was used in order to eliminate as
muh as possible full-time students and retired individuals, and to redue ohort e�ets.

19Conditioning the sample on working spouses may indue a seletivity bias espeially in the ase
of females. We ignore this bias in the analysis. The basi reason is that suh a orretion requires an
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Removing ouples in whih spouses are aged less than 30 inreases the proportion of
\stable" households, for whih the hypothesis of eÆieny in the intra-household deision
proess is more likely to be satis�ed.

The dependent variables, male and female annual hours of work, are de�ned as total
hours of work on all jobs during 1988. The measure of the wage rate is the average hourly
earnings, de�ned by dividing total labor inome over annual hours of work. Nonlabor
inome inludes, among other things, imputed inome from all household net assets20

and is net of total household savings.21 This variable is treated as an endogenous variable
in the empirial setion. It should be stressed that the PSID provides information on
net assets at the beginning of periods 1984 and 1989. Therefore our measure of savings
is the annual average hange in total net household assets over this period (expressed
in 1988 dollars). In order to redue measurement errors on this variable, we further
restrited our sample to households with stable ouples over the 1984-1989 period.

Table 1 presents desriptive statistis for our sample. The upper and middle panels
report statistis on individual households whereas the bottom panel fouses on various
aspets of the marriage market. Aording to the data in the top panel, men work on
average more yearly hours than women and earn a somewhat higher hourly wage rate.
Men are also nearly three years older than their spouse on average, both they both have
similar shooling levels. The distribution by rae is idential among men and women. A
lose look at the data reveals that there are very few interraial marriages in our sample.

The middle panel reports the average number of pre-shoolers and shool age hildren
per household as well as household nonlabor inome. These variables are all treated as

extension of the olletive model to orner solutions, a task that is beyond the sope of this paper. The
reader is referred to Blundell et al. (2000) and Donni (1999) for an investigation of the related (but
di�erent) problem of disrete labor supply deisions.There is some evidene that the seletivity bias is
not likely to be a problem though. For instane, using PSID data, and based on a standard reursive
labor supply model, Mroz (1987) ould not rejet the hypothesis of no seletivity bias in women's labor
supply equation.

20We use a nominal interest rate of 12%.We also experimented with nominal interest rates of 8% and
10% but this did not signi�antly a�et the results.

21Removing household savings from the measure of nonlabor inome is onsistent with an inter-
temporally separable life-yle model involving a two stage budgeting proess. In the �rst stage, the
ouple optimally alloates life-yle wealth over eah period in order to determine the vetor of period-
spei� levels of nonlabor inome net of savings. At eah period, nonlabor inome net of savings plus
total household wage inome is equal to the level of household onsumption expenditures (this represents
period-spei� household budget onstraints). The seond stage orresponds to period-spei� Pareto
eÆient alloations of goods and labor supplies [see Blundell and Walker (1986) for a disussion of a
life-yle two stage budgeting proess in the ase of a one-individual household℄.
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endogenous in the empirial work. Although there is mixed evidene onerning the
endogeneity of number of hildren in women's labor supply [e.g., Mroz (1987)℄, we deem
preferable to instrument these variables. The average nonlabor inome per household
is approximately $8 000. Its large variane is essentially due to the fat that younger
households tend to have negative assets (mortgage) whereas older households have (on
average) positive assets.

Our sex ratio index is omputed at the state level using data from the Census of
Population and Housing of 1990. It orresponds to the number of males that are of
the same age and same rae as the husband of eah household over the orresponding
number of males and females. We experimented with various de�nitions of the sex-ratio:
means of sex-ratios using the number of females who are two years younger than the
husband or based on individuals who are at most 2 or 5 years younger than the husband
of eah household. The results were very robust to the de�nition used.22Our sex ratio
index is omputed under the assumption that the relevant marriage market is limited
to one's own rae. As shown in the Table 1, the mean sex ratio is slightly higher for
Whites than it is for Blaks, but the latter has a larger variane that is observable both
state-wise and age-wise.

The model was also estimated using sex-ratios omputed at the ounty level. The
ounty of residene reported in the PSID was mathed to ounty level data on male and
female populations from the 5% Publi Use Mirodata Sample of the 1990 ensus. Un-
fortunately, many ases turned out to have too few observations to ompute meaningful
sex ratios. Sex ratios for blaks were partiularly prone to measurement errors. We thus
used state sex ratios as instruments for ounty sex ratios. The results were very similar
to those reported here.23

22A very natural question, however, is whether the appropriate measure of the sex ratio is in terms
of the marriage market or, alternatively, in terms of the remarriage market. The issue, here, boils down
to a ommitment problem. Assuming that ouples are able to make up-front binding ommitment at
the date of marriage, only the balane of powers (hene the sex ratio) at that date should matter. If,
onversely, suh ommitments annot be perfetly enfored, then one should rather onsider the urrent

value of the sex ratio. From a theoretial perspetive, one an probably prefer the seond interpretation,
sine members annot ommit not to divore. Should the prospets on the remarriage market brutally
evolve, a renegotiation of the initial ontrat is diÆult to prevent, espeially when, in the new ontext,
remaining married would violate one member's individual rationality onstraint. An informal support
to this view is provided by Thomas et al.' s (1997) �nding that wealth at marriage does not seem to
inuene the intra-household balane of power in those Indonesian regions where wealth is traditionally
pooled within the household.

23For the sake of brevity these results are omitted from this paper, although they are available upon
request.
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Four features of the divore laws are onsidered in the empirial analysis: mutual
onsent vs unilateral, property division, enforement of support orders, and spousal
interest in professional degrees and lienses.24 As of 1989, most states (42) had adopted
unilateral-divore laws. Among these, as many as 24 allowed unilateral divore only after
a lengthy separation that lasted between 6 months and 5 years. We follow Peters (1986)
and Gray (1998) and de�ne them as mutual-onsent states. Property division refers to
state marital-property systems whih an be either of ommunity-property or ommon-
law.25 Courts do not have the same disretion to protet vulnerable parties (usually
women) under ommon-law. Therefore married women's bargaining power is likely to
be stronger in ommunity-property jurisditions. Furthermore, insofar as household
assets are disproportionately in the husband's name, mutual-onsent divore law also
advantages women in ommon-law states,26 whih represent 96% of our sample, though
it disadvantages women in ommunity-property states.27 Enforement of support orders
relates to the ability of the state to have payment made diretly to ourt oÆers. Finally,
spousal interest in professional degrees refers to states whih treat the value of degrees
and lienses as divisible property upon divore. The two latter features are likely to
favor women.

The bottom panel of Table 1 reports mean values for all four features.28 These
are dummy variables that equal 1 in ases that are deemed to inrease women's bar-
gaining power. As shown in the table, few households in our sample fall under the
ommunity-property system and most are in unilateral states. Likewise, the majority
of our households live in states that provide diret payments of support orders to the
ourts, and roughly half live in states that treat degrees and lienses as divisible assets
upon marital dissolution. Following a simple eonometri test disussed below, all four

24Other features of divore laws have been onsidered in preliminary work. Unfortunately, none
turned out to be statistially signi�ant. A very detailed disussion of state divore laws relevant to
our sample period an be found in Freed and Walker (1991).

25Arizona, Mississippi and Nevada are ommunity-property states that provide for \equitable" rather
than \equal" distribution of property upon dissolution. They are thus treated as ommon-law states.

26Notie however that, at one extreme tail of the distribution, there is some evidene showing that
swith from mutual-onsent to unilateral-divore laws led to a redution in female suiide, domesti
violene and in the number of females murdered by their partners (Stevenson and Wolfers 2000). Pre-
sumably, these e�ets ould partly be explained by a greater aessibility to divore.

27This suggests, following Gray (1998), to introdue interative terms between the mutual-onsent
and the ommunity-property dummy variables in the equations of the model. However these terms were
never signi�ant in any equation, presumably beause of the very small proportion (4%) of ommunity-
property states in our sample.

28Note that the means represent state averages weighted by the distribution of our sample aross the
various states.
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features of state divore laws are aggregated into a single indiator that we refer to
as \Divore Laws Index". This variable is a rough proxy of the extent to whih state
divore laws are \favorable" to women in a bargaining ontext. In our sample, it ranges
between 1 and 4 with an average of 2.48. Its large standard error (= 0.88) indiates that
some states have few provisions that favor women, whereas others have many.

4.2 Results

The parametri form that we estimate was introdued in equations (6 ) and (7).29 Pref-
erene fators inlude the number of pre-shool age hildren, the number of shool age
hildren, eduation, age, dummy regional variables and a rae dummy (=1 if white). This
spei�ation is relatively standard in the labor supply literature [e.g., Mroz (1987)℄. It
must be stressed that the rae dummy ontrols for the potential orrelation that may
exist between the sex ratio and labor supply that ould arise due to a rae e�et.30

Before disussing the results, the issue of endogenous ovariates must be addressed.
Indeed, unobserved individual harateristis may be positively orrelated with wages
and/or nonlabor inome and hours of work, thus reating spurious orrelation between
right hand-side variables and the error terms of the hours equations. We thus follow
Mroz (1987) and use a seond order polynomial in age and eduation to instrument the
wages, the nonlabor inome and the number of pre-shoolers and shool age hildren. 31

Other instruments inlude father eduation, religion and ity size (3 dummies). In the
unrestrited version, there are 28 parameters to estimate and over 68 instruments (see
Tables 2 and 3 for the omplete list of instruments).

The various versions of the model are estimated using a full information GMM
method. One advantage of this approah is that it also takes into aount heteroskedas-
tiity of unknown form in the errors, whih an not be done using a full information
maximum likelihood method [see Davidson and MaKinnon (1993), h.18℄. Therefore,
in the presene of heteroskedastiity of unknown form our estimator should be asymp-
totially more eÆient than 3SLS or FIML.32

29We also estimated the model by distinguishing between husband's and wife's nonlabor inome to
provide one additional distribution fator. Unfortunately, the parameter estimates were never statisti-
ally signi�ant when doing so.

30We also estimate the model separately for Blaks and Whites. The results are quite similar but less
preise than those reported in this sub-setion.

31The estimated oeÆients of wages and nonlabor inome are relatively insensitive to the instru-
mentation of the hildren variables.

32In the unrestrited form of our model, whih is linear in parameters, our estimator is idential to the
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Table 2 provides estimation results. In the �rst two olumns, we report the param-
eter estimates of the unrestrited model in whih the distribution fator reeting the
state divore laws is �rst broken down into four separate dummy variables. Most pa-
rameter estimates are statistially signi�ant at onventional levels. In partiular, those
assoiated with wage rates, nonlabor inome, and sex ratio are statistially signi�ant
at the 5% or 10% level. A Hansen's test does not rejet the validity of the instruments
and the over-identifying restritions. The test statisti of 22.9 is to be ompared with
the ritial value of the �2

0:05(40) = 55:7.

The parameter estimates of the unrestrited model provide interesting results that
are worth mentioning. For instane, aording to our results, a one perentage unit
inrease in the sex ratio redues wives' annual labor supply by 17,9 hours while it
inreases husbands' labor supply by 45 hours. These results thus rejet an important
restrition of the unitary model aording to whih no distribution fator inuenes
behavior. It also rejets the simple version of the \separate spheres" model (Lundberg
and Pollak 1993) whih assumes that the threat point is not divore but an unooperative
marriage.33 Further evidene on this matter is provided by the parameter estimates
assoiated with the state divore law variables. Indeed, many of them are statistially
signi�ant and of opposite sign in women's and men's equations. For instane, women
living in ommunity-property states and those living in mutual onsent states tend to
work less than otherwise. On the other hand, men living either in states whih have
stringer enforement laws or that treat lienses and professional degrees as divisible
assets tend to work more than others. These results are also inompatible with both the
unitary model and the simple version of the \separate spheres" model.

The parameter estimates of the divore law dummy variables in eah regression are
relatively similar in magnitude. A joint Wald test of equality of oeÆients in wives'
labor supply and of equality of oeÆients in husbands' labor supply yields a statisti
of 0.88 whih is muh smaller than ritial value of �2

0:05(6) = 11:07. We thus add up
the dummy variables into a single indiator and report the estimation results of the
unrestrited model that uses this \Divore Laws Index" in the seond olumn of the

Davidson-MaKinnon's H3SLS estimator. The aronym refers to a modi�ed version of the onventional
3SLS estimator that attains greater eÆieny in the presene of heteroskedastiity of unknown form.
However our estimator does not orrespond to the H3SLS estimator in the restrited version of the
model sine the restritions on the parameters are nonlinear.

33Theoretially, one ould also test restritions of this model (or alternative bargaining models) that
stem from the partiular formulation of the Nash bargaining program. However, these restritions are
likely to be very diÆult to derive formally [see MElroy (1990) and Chiappori (1992) for a reent
disussion℄.
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table. The results of this model are very similar to those of the model with divore laws
dummies. Aording to our estimates, a one point unit inrease in the index, whih
reets the adoption of a divore law deemed favorable to women, redues wives' labor
supply by approximately 46 hours while it inreases husbands' labor supply by 81 hours
over a year.

As disussed above, it an be argued that tests of the unitary or \separate spheres"
models may be biased sine the sex ratio and divore laws are likely to be orrelated
with unobserved variables related to the labor markets. We suggested in Setion 2 a
onvenient way to disriminate between the marriage market and the labor market hy-
potheses, namely to analyze the impat of the distribution fators on the labor supply of
singles: the latter should be zero aording to the marriage market hypothesis, whereas,
in the labor market story, the sex ratio should inuene the labor supply of both singles
and ouples in a similar way. Table 3 reports OLS and GMM regression results of male
and female singles' hours of work.34. In both GMM estimations, Hansen tests do not
rejet the validity of the instruments and the over-identifying restritions. We �nd that
the sex ratio is statistially signi�ant only in the GMM regression on the sample of
women, but its parameter estimate is of opposite sign to that of wives. Furthermore,
the Divore Laws Index is not statistially signi�ant in either the male or female regres-
sions. We onlude that although the sex ratio and the divore laws may partly reet
onditions on the labor market, it probably is not the whole story.

The olumns assoiated with the general olletive model in Table 2 provide results
based on the assumption that the ratios of the e�ets of the sex ratio to the Divore
Laws Index on labor supplies are equal. This orresponds to the equality m5

f5
= m6

f6
in

onditions (8).35 The oeÆients are very similar in the unrestrited and the restrited
versions. Moreover, a Newey-West's test does not rejet the validity of this restrition.
The test statisti is equal to the di�erene in funtion values of the restrited and
unrestrited versions (= 0:024) and is muh smaller than the relevant ritial value of
�2

0:05(1) = 3:84. Therefore, our results do not rejet the general version of the olletive
model whih allows for externalities of any kind.

The next olumns provide results of the olletive model with aring. The onstraints
imposed by this more restritive model boil down to m4

f4
= m5

f5
= m6

f6
, as given by (8),

34We did not use the same age group as the one used for ouples (30-60) sine doing this severely
redued the sample size and made most oeÆients non signi�ant.

35One must rekon that the test performed is approximative sine our Divore Laws Index is a disrete
variable. This implies that, stritly speaking, the weighting fator �(w1; w2; y; z; s) is not di�erentiable
in this index, whih violates an assumption of our general model.
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where m4

f4
is the ratio of the e�ets of the ross-wage variable (in log) on labor supplies.

Again, one annot rejet this joint hypothesis sine the Newey-West test statisti is equal
to 2.58 < �2

0:05(2) = 5.99. Should the distribution fators reet only labor market meh-
anisms, there would be no reason to expet that these spei� restritions be satis�ed.
Interestingly, using Wald tests (test statistis of 4.5 and 4.8, respetively), one rejets
the hypothesis that C1 = D1 and C2 = D2, where subsript 1 holds for the sex ratio
and subsript 2 for the Divore Laws Index. This provides support for the theoretial
approah we used to derive the restritions of the model. Also, Slutsky onditions on
the labor supply of women are globally satis�ed while they are loally satis�ed for all
men in the sample. All in all, these tests do not rejet the olletive model with aring.
The last olumn of Table 2 reports the impliit parameters of women's sharing rule as
derived from the restrited parameters of the model with aring and using equation
(10). All parameter estimates of the sharing rule (exept that of logwh) are statistially
signi�ant at onventional levels.

In order to gain insight into the interpretation of the parameters of the sharing rule,
Table 4 reports the partial derivatives of the sharing along with their standard errors.
The �rst olumn of the table repliates last olumn of Table 2. The seond olumn re-
ports the partial derivatives themselves. They represent the impat of a marginal hange
in one variable on the nonlabor inome aruing to the wife after sharing. Aording
to our parameter estimates, a one dollar inrease in the wife's wage rate, !f , (whih is
equivalent to an annual inrease of $1,740 (1988) in her labor inome, at the mean of
hours worked by women) translates into more inome being transferred to her husband.
At sample mean, the transfer amounts to $1,634, although this e�et is not preisely
estimated. Also, a one dollar inrease in the husband's wage rate, !h, (equivalent to an
annual inrease of $2,240 in his labor inome) translates into more inome being trans-
ferred to his wife. Indeed, the table shows that, at the mean of the sample, $600 will
be transferred to his wife, but again this e�et is impreisely estimated. These results
suggest that wives in our sample behave in more altruisti manner toward their husband
than the other way around, though the e�ets are not measured with muh preision.
The next line indiates that a one dollar inrease in household nonlabor inome will
inrease the wife's nonlabor inome by 70 ents.

The next ouple of lines report the impat of the distribution fators on the intra-
household alloation of nonlabor inome. As indiated, a one perentage point inrease
in the sex ratio will indue husbands to transfer an additional $2,163 of inome to
their spouse. Likewise, a one point inrease in the Divore Laws Index similarly indues
husbands to transfer and additional $4,310 to their wives. Both estimates are statistially
signi�ant at onventional levels and provide strong support to the fat that external
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fators may have sizeable impats on the intra-household deision proess.36

The other olumns of Table 4 report various labor supply elastiities. In general
these elastiities are omparable to those found in the empirial labor supply literature.
At the sample mean, women's wage elastiities are positive and statistially signi�ant
in the unrestrited model and the two versions of the olletive model. They are also
very lose varying between 0.227 and 0.235. Men's wage elastiities are negative but
very small (varying between -0.073 and -0.103) and not statistially signi�ant. Cross-
wage elastiities are all negative and statistially signi�ant only in the ase of husbands'
labor supply. Moreover, both men's and women's labor supply elastiities with respet
to nonlabor inome are negative. Moreover, they are signi�ant at the 5% or the 10%
level.

The last two olumns of the table report the own-wage elastiities of individual labor
supplies, onditional on after sharing nonlabor inome (� and y��, respetively). These
elastiities are derived from equations (11) and (12) and rely on individual preferenes
alone sine they ignore any e�et wage rates may have on the intra-household deision
proess. Both women's and men's elastiities are signi�ant but smaller than those
reported in the two previous olumns. This simply reets the fat that, in the latter
ases, a marginal inrease in either spouse's wage rate redues their share of the nonlabor
inome, whih in turn inreases their labor supply through an inome e�et.

5 Conlusion

The purpose of this paper is twofold. We �rst extend Chiappori's (1992) olletive
model of household labor supply to aount for so-alled distribution fators. The main
thrust behind this model is the assumption that the household deision-proess, whatever
its true nature, leads to observed outomes that are pareto-eÆient. It also assumes
that preferenes are egotisti or \aring" in the Bekerian (1991) sense. Distribution

36The model was also estimated using a sample that exluded ouples with preshoolers. Arguably,
young hildren onstitute the most important soure of non-separability in spouses' preferenes [Lund-
berg (1988)℄. Consequently, inluding suh families in the sample inreases the likelihood of rejeting
the olletive model with aring. The results based on the restrited sample are very similar to those
obtained using the full sample. The only notieable di�erene relates to the impat of the distribution
fators. Both an inrease in the sex ratio and in the Divore Laws Index generate muh larger transfers
from the husband to his wife when there are no preshoolers in the household. Presumably, spouses are
more responsive to hanges in the marriage market in the absene of young hildren. These results are
not reported in the paper for the sake of brevity but are available on request.
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fators are variables that are thought to a�et the internal deision proess but to have
no inidene on individual preferenes or the joint onsumption set. By introduing
distribution fators into the model, we show that the identi�ation of the strutural
parameters is greatly simpli�ed. Furthermore, the introdution of distribution fators
generates new testable restritions. Also, when at least two distribution fators are
assumed, the eÆieny assumption an be tested even when very general preferenes
with externalities of any kind (inluding publi goods) are allowed.

The seond goal of the paper is to provide further empirial evidene on the eÆieny
assumption as well as on the relevane of distribution fators to the internal deision
proess. The two fators we onsider are state-level sex ratios and a ompendium of state
divore laws. The empirial analysis is based on household labor supply drawn from the
1989 wave of the PSID. The eÆieny hypothesis, both in a model with aring preferenes
and in one with very general preferenes, an not be statistially rejeted. Indeed, the
non-linear parametri onstraints that derive from both models are onsistent with the
data. Our results thus rejet one important predition of the unitary model, namely
that distribution fators are irrelevant to intra-household deisions. They are also at
odds with Nash bargaining models that assume that the fall-bak option is internal to
the household. Quite to the ontrary, we provide some support for Beker's (1991) laim
that the state of the marriage market is an important determinant of the intra-household
deision proess.

Under the assumptions of eÆieny and aring preferenes, it an be shown that
the internal deision proess may be viewed as a two-step proess: Nonlabor inome
is �rst alloated among spouses aording to a so-alled sharing rule that depends on
distribution fators and other variables. Next, spouses hoose their labor supply subjet
to their individual budget onstraint. Given eÆieny was not rejeted, the parameters
of the sharing rule assoiated with our model an be reovered (up to a onstant) and
analyzed. It turns out that most parameters of the sharing rule are signi�antly di�erent
from zero. In partiular, we �nd that a one perentage point inrease in the proportion
of males in a population de�ned by age, rae and jurisdition indues husbands in this
population to inrease their transfer to their wife by $2,163 on average. Likewise, passage
of a divore law that is favorable to women will indue husbands to transfer, on average,
an additional $4,310 to their wife. The latter result illustrates the usefulness of the
olletive approah in analyzing the onsequenes of publi poliies, and in partiular
divore legislation, on the alloation of inome and welfare within marriage.

We rekon our empirial analysis is subjet to some limitations though. Indeed, our
estimates are onditioned on a sample of individual that have hosen to live with a
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spouse and ould su�er from seletivity biases as a result. In regions where the sex ratio
is relatively small, more \low-quality" men are likely to marry given the sarity of men
in the marriage market. A positive orrelation between quality in the marriage market
and in the labor market will yield a spurious orrelation between the sex ratio and male
hours of work. More researh on olletive models that endogenize both marital hoies
and labor supply is learly needed.

Finally, our approah assumes that the sex ratio is exogenous. It an be argued that
this variable adjusts aross regions to equilibrate the marriage markets [Beker (1991)℄.
While we present some evidene that suggests otherwise, it would be important to pay
more attention to the fators that explain variations of the sex ratio aross regions.
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APPENDIX : Proof of Proposition 3

A One distribution fator

Start from :
h1 = H1 (w1; � (w1; w2; y; s; z) ; z) ;

h2 = H2 (w2; y � � (w1; w2; y; s; z) ; z) :

Then :

A =
h1w2

h1y
=
�w2

�y
;

B =
h2w1

h2y
=
��w1

1� �y
;

C =
h1s
h1y

=
�s
�y
;

and

D =
h2s
h2y

=
��s
1� �y

:

Assume that C 6= D. Then the last two equations give :

�y =
D

D � C
;

�s =
CD

D � C
:

Then the �rst two lead to :

�w1
=

BC

D � C
;

�w2
=

AD

D � C
:

These partials are ompatible if and only if they satisfy the usual ross derivative
restritions. Hene, the following onditions are neessary and suÆient :
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�
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�
=

�

�s

�
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D � C

�

�

�w2

�
CD

D � C

�
=

�

�s

�
AD

D � C

�

�

�w2

�
BC

D � C

�
=

�

�w1

�
AD

D � C

�
:

If these equations are ful�lled, then � is de�ned up to an additive funtion � (z)
depending only on the preferene fators z. The inequalities (2g) and (2h) of Proposition
2 follow from standard integrability arguments. Finally, the knowledge of Marshallian
labor supplies allows to reover preferenes for any given value of � (z).

B Several distribution fators

If there are several distribution fators, then they an enter labor supply funtions only
through the same funtion �. This implies that :

h1sl

h1s1
=

�sl

�s1

=
h2sl

h2s1
;

for all l. Moreover, equations 4 that determine the �sl
's are obtained in the same way as

the equation for �s in the ase of one distribution fator. Notie �nally that ondition
(2i) ombined with the assumption that C1 6= D1 imply that Cl 6= Dl, for l = 2; � � � ; L,
in equations (4).
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TABLE 1
DESCRIPTIVE STATISTICS

Women Men

Mean Std. Min. Max. Mean Std. Min. Max.
Dev. Dev.

Hours of work 1741 570.69 500 5120 2235 635.48 88 5824
Log-wage 2.04 0.69 -2.30 4.07 2.47 0.61 -0.26 4.61
Age 37.77 7.74 21 60 40.62 7.82 30 60
Schooling? 5.17 1.48 1 8 5.25 1.64 1 8
White 0.75 0.75
Black 0.23 0.23

Family Characteristics
Means Std. Min Max

Dev.
Children (� 6) 0.33 0.62 0 3
Children (7–17) 0.97 1.07 0 6
Nonlabor Income 8 068.80 24 197.42 -113 984.76 344 804.75

Marriage Market
Means Std. Min Max

Dev.
Sex Ratio (White) 0.49 0.01 0.46 0.57
Sex Ratio (Black) 0.46 0.02 0.41 0.56
Divorce Laws

Property Division (Community=1) 0.04 0 1
Mutual/Unilateral (Mutual=1) 0.22 0 1
Enforcement (Court payment=1) 0.75 0 1
Spousal Interest (Degree as asset=1) 0.54 0 1

Divorce Laws Index 2.48 0.88 1 4

Note: The education variables follow the 1989 coding. Thus, for example, a value of 4 corresponds to

12 grades and no further training, whereas a value of 5 corresponds to 12 grades plus nonacademic

training.



TABLE 2
GMM PARAMETER ESTIMATES

HOURS/1000

Unrestricted Unrestricted General Collective Sharing
Model With Model With Collective Model With Rule
Divorce Law Aggregated Model Caring With Caring

Dummies Law Dummies
Wives Husbands Wives Husbands Wives Husbands Wives Husbands

log!f 1.409 -0.810 1.427 -0.756 1.427 -0.760 0.873 -1.056 -56.638
(0.346) (0.321) (0.340) (0.323) (0.340) (0.322) (0.289) (0.315) (29.524)

log!h 0.782 -0.597 0.749 -0.564 0.748 -0.568 0.271 -0.827 -25.346
(0.296) (0.287) (0.296) (0.288) (0.296) (0.288) (0.258) (0.273) (22.543)

log!f � log!h -0.440 0.273 -0.433 0.255 -0.433 0.257 -0.215 0.374 20.063
(0.126) (0.123) (0.125) (0.124) (0.125) (0.123) (0.104) (0.119) (10.744)

Nonlabor -0.009 -0.006 -0.008 -0.006 -0.008 -0.006 -0.007 -0.006 0.698
Income/1000 (0.004) (0.004) (0.003) (0.004) (0.003) (0.004) (0.003) (0.004) (0.170)

Sex Ratio -1.796 4.549 -2.143 4.379 -2.283 4.267 -2.314 4.034 216.280
(0.965) (1.177) (0.956) (1.139) (0.700) (1.024) (0.727) (1.032) (88.221)

Divorce Laws Index -45.685 80.672 -43.994 81.894 -46.004 79.733 4309.954
(14.136) (15.529) (11.769) (14.337) (12.579) (14.679) (1713.692)

Divorce Laws
Property Division -0.102 0.047

(Community=1) (0.084) (0.082)
Mutual/Unilateral -0.117 0.022

(Mutual=1) (0.050) (0.053)
Enforcement -0.050 0.091

(Court payment=1) (0.036) (0.035)
Spousal Interest 0.003 0.112

(Degree as asset=1) (0.029) (0.027)

Intercept 1.174 1.102 1.326 1.071 1.391 1.134 2.720 1.970
(0.849) (0.941) (0.832) (0.927) (0.777) (0.883) (0.570) (0.914)

Children (� 6) -0.539 0.126 -0.510 0.129 -0.512 0.127 -0.592 0.092
(0.158) (0.112) (0.155) (0.112) (0.155) (0.111) (0.151) (0.112)

Children (7–17) -0.098 0.036 -0.087 0.041 -0.087 0.041 -0.098 0.031
(0.039) (0.038) (0.037) (0.037) (0.037) (0.037) (0.037) (0.038)

Education -0.018 0.036 -0.023 0.036 -0.022 0.036 -0.019 0.037
(0.018) (0.012) (0.018) (0.012) (0.018) (0.012) (0.018) (0.012)

Age -0.128 0.064 -0.130 0.065 -0.131 0.064 -0.160 0.047
(0.048) (0.042) (0.047) (0.042) (0.046) (0.042) (0.045) (0.043)

White -0.017 -0.021 -0.010 -0.015 -0.005 -0.011 -0.018 -0.013
(0.049) (0.051) (0.049) (0.051) (0.043) (0.048) (0.044) (0.047)

Value of Function 22.902 23.473 23.497 26.057
Newey–West Test 0.024 2.584

Notes: � Asymptotic standard errors in parentheses.
� Instruments: Second order polynomial in age and education (M-F), Father Education (M-F), White (M-F),Spanish (M-F), City size (3 dummies),
North-East, North-Central, West, Protestant (M-F), Jewish (M-F), Catholic (M-F),Sex ratio, Divorce Laws.
� The parameters of the sharing rule are divided by 1,000 (except the one associated with nonlabor income).
� Each regression includes three region dummies (North East, North Central and West).



TABLE 3
PARAMETER ESTIMATES – SINGLES

HOURS/1000

OLS GMM
Wowen Men Wowen Men

log! -0.036 -0.040 -0.177 0.171
(0.049) (0.048) (0.253) (0.207)

Nonlabor Income (/1000) -0.001 -0.001 -0.001 -0.003
(0.001) (0.001) (0.004) (0.002)

Sex Ratio 4.187 1.121 5.857 0.695
(2.569) (2.070) (2.819) (2.488)

Divorce Laws Index -0.018 0.015 -0.152 -0.025
(0.039) (0.034) (0.160) (0.118)

Intercept -0.374 1.186 -0.739 1.405
(1.243) (1.020) (1.294) (1.137)

Education 0.077 0.038 0.095 0.000
(0.020) (0.021) (0.035) (0.045)

Age 0.052 -0.015 0.079 -0.047
(0.038) (0.030) (0.062) (0.036)

White 0.123 0.182 0.111 0.206
(0.111) (0.089) (0.166) (0.110)

North East -0.083 -0.052 -0.094 -0.114
(0.104) (0.082) (0.123) (0.111)

North Central -0.202 0.038 -0.193 0.015
(0.078) (0.075) (0.081) (0.080)

West -0.243 -0.166 -0.184 -0.146
(0.101) (0.092) (0.121) (0.117)

Value of Function 4.470 9.591
Number of Observations 572 498 572 498



TABLE 4
SHARING RULE AND ELASTICITIES

SHARING RULE ELASTICITIES

Unrestricted General Collective Conditional
Variable Model Collective Model With on �(�)

Model Caring

Coefficients ��

�Variable
y

Wives Husbands Wives Husbands Wives Husbands Wives Husbands

log!f -56.638 -1634.357 0.234 -0.073 0.227 -0.079 0.235 -0.073 0.178
(29.524) (1007.120) (0.083) (0.037) (0.084) (0.038) (0.084) (0.038) (0.090)

log!h -25.346 600.442 -0.074 -0.023 -0.103 -0.031 -0.075 -0.022 -0.138
(22.543) (643.569) (0.069) (0.060) (0.071) (0.057) (0.071) (0.057) (0.065)

log!f � log!h 20.063
(10.744)

Nonlabor Income 0.698 0.698 -0.040 -0.030 -0.039 -0.028 -0.040 -0.030
(0.170) (0.170) (0.017) (0.017) (0.018) (0.018) (0.018) (0.018)

Sex Ratio 216.280 2162.795z

(88.221) (882.210)
Divorce Laws 4.310 4309.954?

(1.714) (1713.692)

Notes: Asymptotic standard errors in parentheses.
y The derivatives are computed with respect to the !f and !h, not with respect to log !f and log !h.
z This figure represents the impact of a one percentage point increase in the sex ratio.
? This figure represents the impact of a one point increase in the Divorce Iaws Index.
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