EL COLEGIO Centro de
Wi DE MEXICO Estudios Econdmicos

Documentos de trabajo Numero XI —2016

A collective household labor supply model
with children and non-participation: Theory
and empirical application

Jaime Andrés Sarmiento Espinel

Universidad Militar Nueva Granada

Edwin van Gameren

El Colegio de México

Diciembre 2016

Centro de

Estudios http://cee.colmex.mx/documentos-cee

Econdmicos

CEE



http://cee.colmex.mx/documentos-cee

A Collective Household Labor Supply Model with Children
and Non-Participation: Theory and Empirical Application

Jaime Andrés Sarmiento Espinel @

Edwin van Gameren ®

Abstract

We extend the collective model of household behavior to consider public consumption
(expenditures on children), together with non-participation in the labor market.
Identification of individual preferences and the sharing rule from observing each
individual’'s labor supply and the total expenditure on the public good rests on the
existence of a distribution factor and the existence and unigueness of individual
reservation wages at which both members are indifferent whether a member participates
or not. Using a sample of Mexican nuclear families, collective rationality is not rejected.
No evidence is found that empowering mothers is more beneficial for children than
empowering fathers.
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1 Introduction

The goal of many conditional cash transfer (CCT9gpams, in which a household receives a
monetary compensation in exchange for the fulfitinef certain requirements that are positively
related to household welfare, is to foster the humepital of children. Some programs give the
cash transfer to a particular household membegnothe mother, instead of the intended
beneficiaries, the childreénTherefore, the impact of the cash transfer orettpenditures assigned
to the children depends on how the intrahousehibddadion processes distribute this additional
income. Using data from the Mexican Progresa/Opatades program, Bobonis (200@und
that the larger female non-labor income has ine@abke share of expenditures on children’s
goods. Similar results are obtained, also in aectite framework, by Martinelli and Parker
(2008), who try to isolate the substitution, incoraed bargaining effects Progresa/Oportunidades
school subsidies have had on the share of expeeslitdevoted to children’s clothing. The
collective approach, unlike the unitary one, pregidan adequate theoretical background for
analyzing intrahousehold allocations and permits ricovery of individual preferences and the
decision process household members’ aggregate ioehdwdraws upon the idea that an increase
in the decision power of one household member adsmhgusehold behavior in his or her favor,
even though total household resources are keptamuns

In this paper we analyze the household’s decisregarding investments in children along
with both parents’ labor decisions. As in other@eping countries, Mexico’s female labor force
participation is still at a very low level (Arceaé Campos 2010). However, the low participation
rate does not imply that women’s preferences atetal@n into account in household resource
allocations. If (potential) wages affect bargainpasitions within a household, then any variation
in the wage of a female household member will mptidusehold behavior even if she does not
work. It could be that female “empowerment” wouhdl to women’s non-participation in the
labor market, but also that women put so much esipttan spending on children that they decide
to work more hours.

The collective labor supply model of Chiappori (898992) has been used extensively for
empirical applications, but generally considers shreplest possible case of household structure,
childless households with two working members, mgkit difficult to apply to the broader
definition of households typically found in deveilogp countries: a two-adult household with a
non-working female partner and at least one cHilere is little literature on collective household
labor supply behavior that considers the presemaghitdren (Blundell, Chiappori, and Meghir
2005; Cherchye, de Rock, and Vermeulen 2@Etmiento 2012) or the decision to participate in
the labor market (Donni 2003; Blundell, Chiappdfiagnac, and Meghir 2007; Bloemen 2010),
and to the best of our knowledge there is no liteeathat considers the two issues simultaneously.
To properly assess the collective framework aseduligool for welfare evaluation and policy
analysis on an intrahousehold level, it is necgssat to limit the analysis to childless households
with members who participate in the labor market.

! Examples of CCT programs that gives the transfeéhé mother are: Bono de Desarrollo Humano (Ec)achile
Solidario (Chile), Familias en Accién (ColombiaypBresa/Oportunidades, nowadays known as Prosjlerdado).



The objective of this paper is to develop a thecaékt collective framework that
simultaneously takes into account the presencénitdren and the decision to participate in the
labor market. We generalize Chiappori’'s (1992) nhoel@ploying the method of Donni (2003) to
address the possibility of non-participation anmaduce it in the scenario of Blundell, Chiappori,
and Meghir (2005) that takes into account the presef children in a household. The proposed
model generalizes the identification results of appiori (1992); recovery of individual
preferences and the sharing rule from observedvimhigequires the knowledge of a distribution
factor and the existence of a unique reservatiogewar each adult household member at which
both members are indifferent as to whether a mepdeicipates in the labor market or not.

The model relies on empirically testable restrimsicon household labor supply to obtain
information about aspects of the intrahouseholdst@t process that can be used for individual
welfare analysis and policy evaluation. In an eiplrapplication, the rule governing the sharing
of household resources conditional on the leveexgenditures on children is recovered from
estimates of a system of equations comprising tbenan’s participation, the couple’s labor
supplies, and expenditures on children. We use ftata the Mexican Family Life Survey
(MXFLS); information on nuclear families in whiche male partner works are used to estimate
the model and test its implied restrictions. Despigjection of the auxiliary assumption of
continuity of both the male’s labor supply and #aring rule, the parameter restrictions that are
imposed by the collective rationality are not régeic

The paper is organized as follows. Section 2 lyieflviews the literature on collective
household labor supply models, and especially thwaseeither includes public consumption (such
as expenses on children) or the possibility of participation in the labor market. Section 3
presents our theoretical model that integrateg#racipation decision and public goods into one
framework. Section 4 proposes a parametric spatibic that will be used for an empirical
implementation of the model. Section 5 reviewsdat set that is used, and section 6 presents the
empirical results. Section 7 concludes.

2 Intrahousehold Decisions, Labor Force Participationand Public Goods

The traditional unitary approach considers a hoolsehs a single decision-making unit, leaving
unexplained how the household reaches its agreeneeratllocate resources. Its lack of a
distinction between individual and household prefiees is unsatisfactory from the perspective of
welfare analysis, and implies that price changesthe only tool available for intrahousehold
reallocations (Quisumbing and McClafferty 2006). retaver, it lacks empirical support for its
theoretical implications, such as the consideratibtotal income but not its source for household
consumption decisions (the income pooling hypof)ésand the assumption of symmetric

2 Thomas (1990); Bourguignon, Browning, Chiapponigd d echene (1993); Browning, Bourguignon, Chiappanid
Lechene (1994); Lundberg, Pollak, and Wales (19%0)tin and Lacroix (1997), and for Mexico, Attaitagnd
Lechene (2002), among others.



Slutsky matrix of cross-price substitution effe(#sy., the compensated wage changes of spouses
have the same effect on each other’s labor supply).

Alternative approaches, such as non-cooperativecaogerative (or collective) models, have
tried to take into account the multiplicity and érvetgeneity of decision makers in a household. On
the one hand, in the absence of binding and erdbteeagreements between household members,
non-cooperative models have assumed that housetatdbers maximize their utility subject to
an individual budget constraint, taking as givercheather’'s behavior. The intrahousehold
allocations under this framework are not necess®dreto efficient. In a household context this
result is not very satisfactory, since possibsitier Pareto improvements may arise from daily
interaction among their membérsOn the other hand, the only assumption that haldeh
collective models have in common is that houseli@disions are Pareto efficient, so it is not
necessary to specify the actual process that detesnthe intrahousehold allocation on the
efficiency frontier, only to assume that it exists.

Efficiency means that no other consumption bundigict provide more utility for household
members at the same cost. An equivalent interjoetaif Pareto efficiency is that household
members initially reach an agreement on the resgeamount each is allowed to spend, a sharing
rule. Then, all members independently choose ttisumption, subject to their respective share.
The approach does not impose a particular fornhemtule; it only requires that it exists.

A continuum of different structural models can gate the same observable behavior
(Chiappori and Ekeland 2009). Particular hypotheses goods or preferences have been made
within the collective framework to recover prefetea and decision making from household
aggregate demand. The main results have been ebitiinthe case where all goods consumed in
a household are private (i.e., they are consumedjaiotly and exclusively by each member);
where one member’s consumption does not have atdiffect on another member’'s wellbeing;
and at an interior solution for household demanalsiitively, the quantities consumed by each
member are a guide to the intrahousehold bargaipowger distribution: the consumption of a
good associated with a particular individual wii @reater as his or her decision power increases.

Regarding the case of labor supply, the semindecile model proposed by Chiappori
(1988; 1992) allows, under certain assumptions,réoevery of some elements of the decision
process from the observed labor supplies of houdahembers. Since these results are derived
for the simplest possible case, applications o$ ttmodel are based on childless households
composed of two adult members who participate énlébbor market. Estimates obtained from this
type of sample could be imprecise due to small $asipe and may be subject to selection biases
(Fortin and Lacroix 1997).

% Browning and Meghir (1991); Blundell, Pashardesl Weber (1993); Fortin and Lacroix (1997); and\Bning and
Chiappori (1998), among others.

* The Pareto efficiency assumption can be justiffeallihousehold members are aware of the prefeseand actions
of the others, so they can decide to cooperate dakeneveryone better off by means of a binding agesd.
Alternatively, this agreement can emerge if thatiehs between household members can be representetepeated
game. For a more detailed discussion about assueflicigency see Browning, Chiappori, and Weiss @01



When labor force participation and public goods #@rebe considered under a collective
framework, there are certain aspects to take intount. First, the non-participation decision in
the labor market may have an influence on outcoeves for individuals who are not directly
affected by this decision. If a member’s threatnpanvolves participation in the labor market
(e.g., because a woman’s or man’s participatiorolires credible outside options), (potential)
wages could affect bargaining positions within agehold. This result is the opposite of the one
obtained within the unitary model, where only wagéavorking members matter, due to their
effect on budget opportunities. Second, childrenlikely to be an important source of preference
interdependence between parents, since it is rahomo think that both parents could derive
utility from their children’s well-being (althoughot necessary to the same degree). Furthermore,
the presence of children could generate non-sefiiesbin parents’ commodity demand and
labor supply (child care, say, may affect the todfiddetween consumption and labor force
participation and hours of work at the individuavél).

Advances have been made to include the possibilitie non-participation and of public
consumption (i.e., goods from which both spousesvelautility, such as the amount spent on
children, consumed jointly and not exclusively lagle member) in the collective model, but along
separate lines.

Donni (2003) and Blundell, Chiappori, Magnac, ancegWlir (2007) have constructed
theoretical frameworks to consider non-participatio the labor market. Donni’s work, in which
both members can freely choose their working hoexsends the results of Chiappori (1988;
1992) to take into account the case in which ond®two members does not work. An empirical
application of Donni’'s framework has been made liyeBien (2010) for the Netherlands. The
work of Blundell et al. considers one discrete andther non-negative continuous labor supply.
Donni (2007) develops a model similar to that otilell et al., fixing the male household
member’s labor supply at full-time instead of allogva choice between working full-time or not
at all. Structural elements of the decision proaems be identified from Donni’'s model if the
female household member’s labor supply is obseneggtther with at least one household
commodity demand.

In the unitary model, the participation decisionnisluded by means of a reservation wage at
which an agent is indifferent between working amd working. Translating this concept to the
collective framework, the central assumption of eéRarefficiency of the household decision
process requires that if one member (say, the w#endifferent between working and not
working, the other one (say, the husband) mustnbidferent as well about the participation
decision of the first member; Blundell, Chiappdviagnac, and Meghir (2007) have called this
condition the “double indifference” assumptidmherefore, the participation decision in the

® Blundell et al. used the following example. Assuthat at a wage infinitesimally below the reservativage of a
husband, he is indifferent between working and wotking but that his wife experiences a strict lifske is not
working. Now suppose that at the reservation wagddtides to work and he receiemore to spend on his private
consumption than initially agreed. He is better sifice he is indifferent between participating at and his
consumption increases (if the goods consumed areatp If ¢ is small enough, the wife is better off too, sitice
participation of her spouse compensates her marettie reduction in her private consumption.



models of Donni (2003) and Blundell et al. (200&)es on explicitly postulating a reservation
wage; individual preferences and the sharing ratelm recovered for both models.

On the other hand, Blundell, Chiappori, and Me@R@d05, hereafter BCM) introduce children
into Chiappori's (1988; 1992) model, assuming thath parents care about their children’s
welfare, or equivalently, considering that the exgiture on their children is a public good for
them. In general, the decision process cannot teveeed; a continuum of different structural
models can generate the reduced form of each theaVs labor supply and expenditure on
children. This result is due to the fact that téxeel of public consumption influences the analysis
of labor supply not only through an income effeat blso through its impact on the individual
consumption/leisure trade-off. Under this approadéantifiability of the intrahousehold decision-
making process can be obtained in two cases: fitsen private consumption is separable from
expenditures on children, so that the consumpgasute trade-off effect disappears; or second, by
introducing a distribution factor, that is, a véla that affects the decision process but not the
individual preferences or the joint budget set. Eiogl applications of this model are found in
Cherchye, de Rock, and Vermeulen (2012) for théndhinds and also in Sarmiento (2012) using
Mexican data.

3 The Framework
Our model incorporates the decision to participatethe labor market into BCM (2005)’s
framework of household labor supply with expendituon children (considered as a public good)
extending along the lines set out by Donni (20@8)] simultaneously takes into account the
possibility that (potential) wages affect the bamgay positions of household members, that the
utility of each adult member depends on their ¢kidds wellbeing, and that individual
consumption and labor supply decisions are notrabpafrom the expenditure on children.
Subsection 3.1 presents the main assumptions ofniba@el. Besides the assumptions of
individualism and Pareto-efficiency common to tlodlective approach, the model assumes that
both adult household members care about their mmswmption (they have egoistic preferences),
but also about their children. Subsection 3.2 shthas, as in the case considering only private
consumption, the decision-making process can beesepted as operating in two phases by the
existence of a sharing rule conditional on thedwai non-labor income after the expenditures on
the public good. Subsection 3.3 shows how the mdd&rmines the level of expenditures on
children. Here, the framework also addresses tleetedf intrahousehold redistribution of power
(e.g., a given policy that “empowers’ a specificrnfoer of the household, such as the mother)
regarding household expenditures on children. Suilese3.4 introduces additional assumptions to
guarantee the existence of a unique reservatiore i@geach partner that is consistent with the
Pareto-efficiency assumption, employing the metbhedd by Donni (2003). Finally, subsection
3.5 discusses the identification of the model dreddorresponding restrictions on household labor
supply. Given a set of (potential) wages, non-labmome, and a distribution factor, the
framework can recover individual preferences arel ¢bnditional sharing rule if one or both
partners work.



3.1Commodities, Preferences, and the Decision Process

The model, following BCM, considers the case ofadult couple in a single time period. Labor
supply ofi, i =m, f , is denoted b)hi , with market wage equal te/ . Total time endowment is
normalized to one and domestic production is nosittered® A Hicksian composite goo€ is
consumed by the household. This good is used feater (C™,C") and public( K ) consumption,

with prices set to one. In a very general sense,ntion of public consumption should be
understood as any expenditure that increases iitg af both partners, such as expenditures on
heating, electricity, housecleaning, among oth&rggpical example ofk is the amount spent on
children by the household. Non-labor income is deddbyY .

Each spouse’s utility can be written as:

U'=U'1-h,C,K), i=m,f
where U' is strongly quasi-concave, infinitely differentiap and strictly increasing in all its
arguments. Moreoverlim , oU'/oh' =lim , U'/dC = lim, ,0U'/0K = for i=m, f,
conditions that rule out cases where leisure, add/idual and public consumption are equal to
zero.

Household decisions are assumed to generate RdHfieient outcomes, whatever the
mechanism used to reach this agreement. Therefane is a functiod such that the household

allocation ™ ,h",c™,c’, K) is the solution to the program:

max AUTE-hTCT K AP (R CTK (1)

hmonf et
St{cmcf +K=w'h™+ w'h'+ Y
O<sh' <1, i=m,f

The Pareto weighd [J[0,1] reflects the relative power afi in the household anfL—A) that
of f; alargerA corresponds to a larger weight bf’s preferences in the household allocation
problem, favoring the outcomes enjoyed iy (and likewise a smalled favors the outcomes of
f). It is assumed that = A(w™, w",Y, 2 is a continuously differentiable function of wagaen-
labor income, and at least one distribution factor

The bundle (W', wW",Y, 2 is assumed to vary within a compact subget of R®> xR

Moreover, h", h', C, and K are observed (as functions of", w', Y and z), whereas the

individual consumption€™ and C' are unobserved. In general, household survey®toatiect
information about intrahousehold allocation of exgieures but about aggregate consumption

® The model implicitly assumes that all non-marketeticorresponds to leisure; it does not considerditision of
labor between household and market production. riSid@s by Apps and Rees (1997), Chiappori (19900
(2008), and Donni and Matteazzi (2016) with doneeptioduction allow for non-participation, but dotremnsider
children.



Third, it is assumed that both partners’ wagesahsmys observed, even when a partner does not
participate in the labor market (we come back &t th subsection 4.3.1).

3.2The Conditional Sharing Rule

The solution to the household program (1) can beght of as a two-stage process in which the
couple first agrees on the level of the public exieire and how to distribute the resulting
residual non-labor income between them. Next, dmdil on the outcome of the first stage, each
member decides, independently of each other, iidividual consumption and labor supply.

Formally, let h' (W™, w',Y, 2, C"(W",w',Y, 3, for i=m, f, and K" (W™, w",Y, 2 be the
solution of program (1); then a functign exists such that:
C (W' w',Y,2=¢g/ (W, W, ¥ ¥ Wh( ™ W Y)z =i m,
where ¢" and ¢' characterize theonditional sharing rulgthe portion of non-labor income
allocated to each member once spending on theggddiid has been discounted:
FW" WY, D+ (W, W, Y 1= ¥ KO/ W)
Note that¢/ can be positive or negative; they could agregémd beyond their non-labor income
on the public good, and transfers between the t@@lkso possible.
Fixing K =K' (w",w",Y, 2, the second stage of the household program (1), &
represented as:
max, ,U@-hK, ¢, K st €= Whig, & m )
with h" (W™, w',Y, 2 and C" (W",w',Y, 2 as interior solutions to the individual problemheT
structure of both partners’ labor supplies can éscdbed by:
h™ (W™, w',Y, 2= H[ W W, W, Y ¥
h" (W', w',Y, 2= H[W, ¥ Kg( W, W, Y}
where ¢=¢", and wheng is fixed, H" and H" are Marshallian labor supply functions. With the
idea of expressing labor supplies in terms of pulgkpenditures i) and maintaining the
assumption thak is fixed, the following process is used. @t be some open subset &f such
that K /0z does not vanish o . The conditionK™ (W",w',Y, 2= K is used to express as a
function ¢ of (W",w',Y, K) by the implicit function theorem. Following frorhi$ construction,
the couple’s labor supplies are:
hf(w", w', Y, K)y= H'[W, Y- K-o( W, W, YO (W, W, Y K] (3)
h™(w™ w', Y, K)= H[ W' o(w", W', Yo( W, W, Y )] 4)
In this way, i’s labor supply is described as a function of wagem-labor income, and a
distribution factorz such that public expenditures are exadfly Hence, the values of’", w',
and Y are not constrained to assure thaw™, w',Y, 2= K; the key role ofz is to guarantee



that the level of public expenditure is exacy. This structure generates testable restrictions
because the same functigiw™, w',Y, 2 enters each member’s labor supply (see footnote 8)

3.3The Determination of Public Expenditures

The Bowen-Lindahl-Samuelson condition characterigifisiency for public good expenditures.
Formally, the first-order conditions for househgddogram (1), with an interior solution for
individual and public consumption, give:

ou™ /oK au /0K _
ou™/aC au /oC
Equivalently, this condition can be expressed imteof individual indirect utilities. First, let

V'(W,¢, K) denote the value of the second stage of the holgs@nogram (2) for membet,
that is, the maximum utility that can achieve given his or her wage and conditiomathe
outcomes(¢, K) of the first stage decision. Next, returning te fiist stage, efficiency leads to
the following program:

max, .  AV" W" @™ K)+ (I-A NV "W p' K) st. p™+p '+ K= V.

The first order conditions give:
m f m f
6V - (- A)av av + (- A)av
6¢“ aK

and therefore:
ov"™ /oK av /0 K

m ©))
N Iag oV 1ag

The ratlo% is 1’'s marginal willingness to pay (MWP) for the publjpod. Thus,

V'/o¢
condition (5) states that individual MWPs must aguto the market price of expenditures on
children. From BCM'’s Proposition 1 it follows thdt i’s preferences are such that both public

and private consumption increase with non-laboorine (i.e.,K and ¢ are normal “goods”, so

i’'s MWP is decreasing irK and increasing ing ), a marginal increase im'’s power will
increase the household’s expenditures on childramd only if m’s MWP is more sensitive to
changes in his income share than thaff gfand vice versa. Because a positive transfer fsom

member to the other decreases the transferer's NbiVEhe public good and increases the MWP
of the one who receives the transfer, this promosiéstablishes when the positive effect on the
receiver is sufficient to compensate the reductmihe transferer. Hence, the key property for
analyzing changes in the distribution of power with household is not the magnitude of the
MWPs (say, who cares more for children), but hoes MiWPs respond to changes in individual
resources for private consumption.
Intuitively, empowering one household partner (shg woman) comes with a higher fraction

of household non-labor income for her. If both ptev and public goods are normal, she will
consume more of all commodities, and, conversdig, male partner will see his share and



consumption reduced. The reduction in householckerdijpures on the public good that comes
from the male’s share will be more than compenshtethe increase of the female’s share when
the female partner is more sensitive to changdgirshare than her partner, that is, when she is
willing to spend a larger fraction than her partoarchildren of the additional monetary unit that
comes via her empowerment.

3.4The Participation Decision

Our aim is to extend the framework of BCM, whicltludes public goods but assumes interior
solutions, with the labor force participation démms thereby allowing for non-participation. The
unitary framework’s reservation wage is generalized collective model with two adult members
such that at the reservation wage of one househeltiber, not only that member is indifferent
between working and not working, but also that tditber member is indifferent (Blundell,
Chiappori, Magnac, and Meghir 2007).

To characterize the participation decision of adetwld member, a procedure similar to the
one used by Neary and Roberts (1980) is employedoibel household behavior under rationing,
which is characterized in terms of its unconstrdibehavior when faced with shadow prices. Our
logic follows the steps set out in a collectivenfimvork with non-participation and income taxes
but without public goods by Donni (2003).

The reservation wage of @, is defined by
LS
UL(@Lg.K)'
whereUiX stands for the partial derivative of functibH with respect to variable = h,C . This
equation is the marginal rate of substitution benvéisure and private consumption computed
along the axish' =0 for a given sharing ruley (and equal toCi) and a level of public

expenditures equal ti .

By fixing public expenditures at some arbitraryde , problem (1) is basically reduced to
that considered by Donni (2003), in which the pgvttion decision is analyzed in a framework
with only private goods. As above, |& be some open subset &f such thatoK /0z does not

vanish onQ, and impose the conditio” (W",w',Y, 2= K, where z, by the implicit function
theorem, is equivalent ta=J(wW", w', Y, K). Let y=Y- K denote the portion of non-labor
income not devoted to public expenditures, whichldde positive or negative (labor income can
also be used for public consumption). Therefors,reservation wagwi is implicitly defined as
a function of (W™, w', y):
W= (W, wW,Y,J(W, wW,Y K)=a' (W, W, Y B=a' (&, W, ). (6)
Without additional assumptions, equation (6) cdwddle several solutions, i.e., the uniqueness

of a reservation wage for memberhas to be explicitly postulated. Intuitively, theare two
reasons that explain why there can be many wagse fat whichi is indifferent between working

and not working. The first comes from the assunmptitat the sharing rule/ depends ori’s

10



wage, so there could be more than one combinafion’ cand ¢/ at whichi is indifferent. The
second is related to the possibility that the sitarule itself may depend on the non-participation
of household members.

A sufficient condition to obtain a unique resergatwage (fixed point) for each member is to

define that the functiood is a contraction mapping (cf. Donni, 2003):
Assumption R For any (w",w',y) and(w™,w', y)OR?xR, preferences and the sharing

rule are such that there is some non-negative neahberr <1 for which the following condition
Is satisfied:

max_,  [l@ W™ w' y)-a@' W W, y) [k rmax, , (M- W |
This condition does not affect the level of puldipenditure;z varies to guarantee that public
expenditure is exacthK. Consequently, the distribution factor allows thv, w' andY —

and thus als@@ — can vary freely, whereaK is kept constant. Moreover, the assumption only
applies in the neighborhood of the participationnfrer; in the interior of other household

participation sets the allocation of additionalanme stemming from the participation of one

member could be more complex.

In essence, Assumption R restricts the impact dh individual shares (and hence individual
consumption) of a change in one household membatfge. This amounts to assuming that the
Pareto weights are smooth functions of both wagesren-labor income, and therefore that the
smoothness of the individual utilities is presera¢dhe participation frontier of each individual.
Assumption R is not expected to be very restrictimd it simplifies the analysis by not having to
use more restrictive fixed point theorems to ensheeexistence of a well-behaved participation
frontier.

Under this assumption, the system of equati@fisand @' is a contraction with respect to

w" and w' for any Y. Using the Banach contraction principle (Green &fafler 1981),two
corollaries are:

" To understand better the intuition behind Assumpfy we analyze the effect onis private consumption at's
participation frontier for infinitesimal increasgseach one of the wages. First, whnes wage increases, the increase
in m's private consumption depends on his participatdfhen m does not participate, the wage increase has a
positive impact on his bargaining power, and hisereation wage and consumption share increase. When
participates, the increase in his wage also haes#tiye effect on household income, ams consumption share
increases more. Second, whéa wage increases, the effect ons private consumption depends also ftn
participation. Wher does not participate, the increase in her wagecesh's bargaining power, reducing his share.
If leisure is a normal good, the decreasenf share is associated with a reductionmis reservation wage. When
does participate, an increase in her wage als@ lpasitive effect on household income, which maypgensaten’s
share for the increase fts bargaining power. Then, the condition that tifeecence inm's reservation wage cannot
be greater in absolute value than the initial insesinm (f)’'s wage is satisfied whem's consumption share responds
less, in absolute value, to changemin(f)’'s wage whemn (f) is not participating than when (f) is participating.
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1. For anyy, the functionsa@" and @' have a unique fixed point. Then, there exists a
unique pair of wagesw"(y) and W' (y), such that both adult members are indifferent
between working and not working.

2. Foranyw!(j#i) andy, each has a unique fixed point with respectvtb. Then, there
exists a function/ (W', y) such that membeir participates in the labor market if and only
if wW>py(wW,y),i=m,f.

3.5Identification
This section discusses the empirical restrictiangach household member’s labor supply implied
by the collective setting with children and nontmdpation, and shows that it is possible to
recover the structural model (preferences andhhéarg rule) by observing the labor supplies and
the household expenditure on children.

Considering the possible combinations of housemo@mbers’ participation decisions, four

sets can be defined. First, the set(af",w", y) for which both household members choose to
work defines the Participation s&. Second, f s non-participation setN ', is formed by the

combinations offw™, w', y) for which f chooses not to work ana chooses to work. Similarly,
third, the combinations for whichn chooses not to work anfl chooses to work definm’s non-

participation setN™. Finally, the non-participation séd , consists of(w",w', y) such that both
household members choose not to work; this sattisaken into account in identifying individual
utilities and the decision process given the laCknformation for this purpose — if the hours of
work for both partners are zero, the sharing ruithinv the household cannot be deduced, so
individual utilities cannot be recovered.

Therefore, it is assumed that at least one of Hrnprs’ labor supplies is an interior solution

to (1). The following theorem establishes the idewtion and testability results.
Theorem 1 Let (h™, h') be a pair of labor supplies, satisfying the regitjaconditions listed in
Lemmas 1-3 (below). Under Assumption R:

1. Both labor supplies have to satisfy some testabkrictions in the form of partial
equations on the participation séx.

2. Individual preferences and the sharing rule areniifged up to some additive constant
D(K) when at least one of the partners works. Moreof@r,each choice ofD(K),
preferences are exactly identified.

The proof of this theorem is developed in the nsdbsections. First, subsection 3.5.1

identifies the sharing rule in the participatiort 8e which both household members choose to
work (P). Next, subsection 3.5.2 identifigs in the set in which one of the couple does notkwor

(N" and N™).

12



3.5.1 Identification When Both Partners Participate
This case considers only a positive labor supply doth adults. This is the only situation
implicitly considered by BCM (2005). The knowledgé the two labor supplies in the séet

allows recovery ofp by applying a theorem from Chiappori (1992). Foy éw™,w', y)O P such

~m ~f . . ey . f ﬁn:(Wm'Wf’w
that h’=h/ =0, the following definitions are introducedA(wW", w', y)==————, and
h'(w™, w', y)
h' (w", w',
B(w", w', y):M. Note that A and B are the marginal rates of substitution of the
A (W, W', y)

= n == , which can be identified in terms of
@ hrwmw',y) @ H(wW, W,y

. T (wm,w H. (W', w,
sharing rul{&— Wy WS WLY) B - y
the observable labor supplies wf and f .

Lemma 1.Assume thah)'-h) #0, and AB, - B, # BA - A, for any (W",w', y)O P. Then for

any given K, the individual preferences and the sharing rute &entified onP up to an

increasing function oK .
Proof. See Lemma 1 in BCM (2005) and proposition 4 inaphori (1992)o

The sketch of the proof is as follows. Under aexdive framework the labor supply of spouse
i is affected by changes either in the non-laboornme or in j ’'s wage by means of their effects

on the sharing rule. Therefore, from (3) and (disipossible to obtain a system of two partial
differential equations i, ¢, - Ag, =0, andg , -Bg, =-B.

The indifference surfaces ofs share can be derived in the spgeg, y) from noting that if
there is a simultaneous change in non-labor incane in j’s wage that maintain’s labor
supply at the same level, thens share also remains constant. In additigris share can be

derived from the fact that both shares must adtbupe non-labor income devoted to non-public
consumption. The system of partial differential &tpns can be solved if it is differentiated again
and if the symmetry of cross-partial derivativesaisen into accourt.

® The solution consists of partial derivatives of $haring rule that can be deduced from obserieat Isupplies.

-1
Assuming thatAB, — B, # BA - A, leta = [1—HJ and 8 =1-q . The partial derivatives are
y — Bt

givenby@, =a, ¢, =Aa,andg, =B(a -1)=-BA. In words,a(f3) is the share of marginal non-labor

income not devoted to public expenditures receivedn( f).

13



The sharing rule and couples’ preferences haveetadjusted to consider the presence of
public expenditures. For the sharing ryeand the pair of utilitedJ™ and U’ there exists a
constantD(K) such that, for al(w™",w", y)O P,

pw", W', y) = (W', W', y)+ D(K)

Um(h",C" K)=gTuTh" C™ I K), K), K]

U'(h’,C",K)=g'[U" (N, C + 0K, K), K]
where g™ and g’ are twice continuously differentiable mappingsgr@asing in their first
argument. The functionsl' andU' are different, although impossible to distingussitely from
observation of labor suppli€sbut once D(K) has been choset)' and g' coincide up to an

increasing function oK .

3.5.2 Identification When One Member of the Couple Does bit Participate
In the case where only one of the adult househ@thbers, say ,works, the observation dfs

labor supply characterizes the sharing rule onstteN’ . In addition, the values of the partial
derivatives of the sharing rule are identified ¢rs frontier by Lemma 1, providing boundary

conditions for the identification of the sharingeon NI By continuity of H and »,*° the

recovery of the sharing rule oR can be extended to the frontier betweenand N! if w/
approaches the participation frontigt(w , v).

In particular, consider the participation g8f in which membem works and f does not
(i.e., w">y™(w',y) and w' <y"(W",y)). For any (W",w', y)dint(N") such thatﬁym 20,
define:

% (W™, w',

A W, )= W )

h'(w", w', y)

Along f’s participation frontier, for any sdt’" of (W™, y) such thatw™ = W"(y), the following

definition is made by a continuity argumentliiﬁwfryf h"#0:

® The intuition in the case of memban is the following. Switching from@ and U™ to (Z) and ljm affects, first,:

the budget constraint o, with a vertical translation of magnitud®(K), and second, all ofm's indifference
curves shift downward bjD(IZ) , SO M’s labor supply does not change. Becansts consumptionCm cannot be
observed (¢, U ™) is empirically indistinguishable frorig, U ™).

10 Although ﬁm, F]f , and @ are generally nondifferentiable along the parttimn frontiers, it can be shown that
couples’ labor supplies and the sharing rule dfieitaly differentiable in all their arguments oR , int(N f) , and

int(N™) (for a proof, see Theorem A.3 of Magnus and Nekele2007: 163).
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a(w", y)= AWy (W'Y, )
Lemma 2. Assume thdim , . h#0 and1+a .y, 20 forany (w", y)J 1" and h'#0 for any

(W™, w', y)O int(N"). Then the sharing rule is identified oN" up to some additive constant
D(K).
Proof. The same technique used by Donni (2003) can bieedpthe only adjustment that must be

made is that the additive constant is indexed bydkel of public expenditures. From Lemma 1, it
is known thatp must satisfy the partial differential equation

$Wf - A¢y =0 (7)
that characterizes the sharing rule . Additionally, the sharing rule along the partetijon

frontier (w' —y"(W", y)=0) gives a boundary condition for the partial diffetial equation.

From standard theorems in partial differential ¢igus theory, the identification of the sharing
rule (up to an additive constant) is achieved df fbllowing condition is fulfilled. First, (7) cabe

written asCqu =0, where @ denotes the gradient @ and u is the vector(0,1,—A). Now, the
condition is thatu is not tangent tof s participation frontier. The intuition behind shéondition
is the following: (7) defines the indifference sagés of the sharing rule (the valuesvef, w",
and y that keep constant the sharing rule at some label) pass throughf’s participation
frontier. Sincell® is a vector normal to surfaces of constaghtand u indicates the direction in
which the sharing rule is constant, (7) states th& perpendicular td1@ everywhereTherefore,
u is a vector that is tangent to the surfaces ot ¢ at every point and, in particular, is a
tangent vector to the surface in the participafimmtier of f. Given that, on the frontiera
coincides witha , this condition states that, for giv", y)O 1" :
1+asy, 20

If this condition is fulfilled on the frontier, tinethe partial differential equation (7) togethethwi
the boundary condition defings up to an additive constan)(K), in the context analyzed.

For the participation sel™ in which only memberf works, mutatis mutandisthe reasoning
is identical, giving rise to the following:
Lemma 3. Assume thaiimwwmlif #0 and 1+b «y" # 0 for any (w', y)O1™ and h} #0 for

any (W™, w", y)Odint(N™). Then the sharing rule is identified dd" up to some additive constant
D(K).
Proof. As above, wusing the partial differential equatiom ,-Bg =-B, with

- f f
_h, (W' w',y)

B W= Wy

, and the boundary condition™ - y™(w', y) =0. o
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4 Parametric Specification and Empirical Implementation

For a simple but realistic empirical illustratiorh the collective model with expenditures on
children and non-participation proposed in the mes section, subsection 4.1 discusses the
specific functional forms and simplifying assumpsahat have been chosen, while subsection 4.2
addresses the restrictions implied by the idettility assumptions. Subsection 4.3 discusses the
stochastic specification and the likelihood funetissed for the estimations.

4.1 Preferences, Labor Supply, Expenditures on Childrepand the Sharing Rule

For the empirical implementation it is important tave a relatively simple parametric
specification in mind. Following the semi-log sdetion popular in empirical work in general
(Blundell, MaCurdy, and Meghir 2007), and usedha empirical literature of collective models
as well (Chiappori, Fortin, and Lacroix 2002hen both partners work, their individual structural
labor supply functions are be specified as:

hm:WO+w1¢m+¢/2|nWm+l/l3K (8)

h' =y + @' +y,Inw' +y.K 9)
Equations (8) and (9) are linear in parameterstwhaes the estimation process. Applying Roy’s
identity to the underlying indirect utility functis of the Stern (1986) type,

exp(gyw") Y, jwlw exp(t) ot
& oot

for men (m), and similar for women f{) but with y's instead of ¢'s., yields the individual labor

supply system (8) and (9). In this specificatigh,appears non-separable in the utility function of
both members. Note that the efficiency conditioh fg public-good expenditures implies the
following restriction in parameters:

V(WL ") =( J(wo g+, W+ K)

Yasmh__¥s (10)
Vi Y,
As in Chiappori, Fortin, and Lacroix (2002), theashg rule is specified as:
p=¢" =a,+aY+a,nw'+a,Inw' +a,n wW'ih w'+a,z
=a'W
From the definition of the sharing rule, the expame on children has to satisfy the identity
K=Y -(¢"+¢"), so that the reduced form is specified as:

(11)

K=c,+cY+cIn W+ gln W+ ¢in Win v+ ¢
=c'W
Inserting the sharing rule (11) in the structuedddr supply functions (8) and (9), the reduced-
form functions are:

(12)

1 The interaction between log wage rates is inclusizhuse the identifiability of the sharing rulg@eleds on the first
and second derivatives of both partners’ labor Bufymctions; the second-order cross-partial denes with respect
to wages do not vanish.
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h™=g,+aY+ aln W+ aln w+ an Win W+ a

(13)
=a'w
h'=h+QY+hin W+ Qin v+ hin Win W+ p (14)
=b'W

4.2 Restrictions of the Model

With the intention to focus on labor supplies, tleeel of public expenditures is fixed to
K", w";Y, 2= K. Hence, using the change in variabje= Y — K rearranging equation (12),
the distribution factor can be expressed as:

z=é[(1—q)R—q)—qy— cln W- ¢in - ¢n Win W (15)

Using (15), the reduced-form labor supply functi¢ti3) and (14) can be written as:
h™= A+ Ay+ Aln W'+ Aln W+ Aln Win W+ At (16)
h =B, +By+ BIn w+ Bin w+ Bln Win W+ Bk (17)

The relation between the parameters of the equaiib8)-(14) and the parameters of equations
(16)-(17) is shown in Table 1.

Table 1. Relation between parameters of the reducddbor supply functions

Memberm , eq. (16) Member f | eq. (17)
%=%-%? %=%-%?
A=a-% a=q—%§
Afé\f% Bz=b2—bz—::2
A= B, =b, -
A4=a4-agsc“ B4=b4—b5c—:4

a(1-¢ b(1-¢

NENCUR LU

Using equations (16) and (17), the conditional isigarule when both partners work, in terms

of the household non-labor income devoted to peieadpenditures and wages, is characterized by
the partial derivatives (see footnote 8):
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AB,

%~ AB,-BA
_AB+AB W

A T ABW-BAW
_AB,+ A‘B‘lln w'

f

% T ABW-BAW

Solving this system of differential equations, tdeaditional sharing rule recovered is:
P=0ay+ay+a,Inw" +a Inw’ +a,In w'in w' (18)

Table 2 shows the parameters of the sharing rdlggad its conditional version (18) in terms of

the parameters of the reduced-form labor supplgtfans,

Table 2. Parameters of the sharing rule in terms ofthe parameters of the reduced-form labor supply factions

Parameter Relsform labor supply function's
egs. (13)-(14) egs. (16)-(17)
Sharing rule (eq. (11))
a, 5 _%(as-ag)(he-ho) 4, -—GAB.
° A AB,-BA,
a, (1-c)(ac-ag)(be- ho) (1-c) AB,
A AB,-BA
a (as-ac)(be-ch)- o[ ac- a¢( he by  AB-GAB
’ A AB, - BA
a (ac-ac)(he-Rkae)- o ag- a¢( he by  AB-GAB
’ A AB,-BA
o (as-ac)(bg-ho)- ol ag ad( he By  AB-GAB
) A AB,- B A
a - (aG-ag)(hg- ko) _—GAB,
’ A AB,- B A
Conditional sharing rule (eq. (18))
a (a6-ac)(he- ko) __AB,
' A AB,-BA,
e (a5 -ac)(bg- ko) AB,
’ A AB,-BA,
G (a6 - ac)(he- ko) __AB,
’ A AB,- BA,
a (a6 - &c)(hg- k) __AB,
) A AB,-BA,

"with A=(ac-ac)(hg-Rg)-(a¢— a9( b~ bEandd, an unknown constant.
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Besides the parameter constraints from the effogi@aondition for public-good expenditures
(10), under a collective approach and with the ehofunctional form of the labor supply
functions, it is required that the ratio of the giaal effects of the interaction between the log
wage rates has to be equal to the correspondiig ohthe marginal effects of the distribution
factor on labor supplies:

=% (19)

This restriction stems from the fact that the criessn and the distribution factor enter the labor
supply functions only through the sharing rule.

Moreover, collective rationality has implicationsr fthe ratio of the marginal effects of the
expenditures on childre(K) on each partner’s labor supply functions:

a1+25(1-q)
b5— =1, (20)
b1+*5(1'ci)
C5
where the marginal effect ok is the sum of two terms. The first is the margietiect that

corresponds to the individual preferences via angban the household’s non-labor incon® (
and b)), and the second term is the marginal changg ai the sharing rule via the distribution
factor (a;/ c(1-¢) and b,/ c(1-¢)). Therefore, changes in the expenditures on ahildmly

impact individual labor supply functions throughcame effects, the impact for both partners
being equal. Equations (19) and (20) impose testafdss-equation restrictions in the couple’s
labor supply functions.

Finally, the parameters of the structural laborigis (8) and (9) can be expressed in terms of
the parameters of their reduced form (Table 3).

Table 3: Parameters of the structural labor supplyfunctions in terms of the reduced-form parameters

Memberm, eq. (8) Member f | eq. (9)

A _cansAB-AB(. _ GAB B ABS—Asa[~_ GAB ]
HhEATAT TR [a" Aa—/wj BB e T " (AR - AB)
y - BA-AR , - AB-BA
‘" B-B OA-A
Caan A-A —h.AB-B
Y= A 8281—85 Y, =B; AzAL_A;
l//?,:AS y3:BS

If the female partner does not work, there is amegswitch in the male partner’s labor supply
and the sharing rule, and the parameters change:
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h"=&+aY+3aln w+aln w+an Win W+ a (21)
=a'w
p=d,+aY+a,nw'+a,nw +a,n win w+a.:z (22)
=a'W
To identify the decision process, the model impdbesestrictions that both the male’s labor
supply function and the sharing rule have to betinaous along the female’s participation
frontier:

a'W=dW+s[{b'W) (23)
aW=aoW+ribWw) (24)
Using the partial differential equation of the malabor supply in@, a relation betweers
andr is obtained when the female partner does not work:
a,+1B,+ (0, +1B)Inw, _ A+ sB+( A+ sBIn
(@+B)w,  (A+sBw
Using the equalities of the parameters of the sharule (18) shown in Table 2, the relation

_SB,

r =——= is obtained.

4.3 Stochastic Specification and the Likelihood Functio
For household, starting from equations (12)-(14) and (21), tbenplete system of equations to
be estimated, is:

Kt =C’Wt +ertK +£tK

" Z{hf* =b'W,+ T, X, +&, if " >0 (25)
0 if hf* <0
LAy =aW T, X, &, ifh'" >0
" _{nf:p =aW, + T, X, + STO'W, + T, X)) +&,, if §~ <0

where X, is a vector of exogenous variables. A stochastidehis obtained through the inclusion

of the error terms on the right-hand side of eacjuagon, where the vector of errors
(£ Empr €4 £ ) TOllows a joint normal distribution with a covaniee matrix:
2

T 9P T F Ppi T F P px

2

z_ Upanppn np o np o-nlg- fO np f 2 ng- bp np K| (26)
- 2
Jpafpp,f anafpnp f o f o fJ KIO f, K
2
JpaKpp,K anaKpnp K o fa Kp f, K o K

The stochastic model is a type 4 Tobit model (Am@nii985) or switching regression model
(Maddala 1983), with simultaneity. The log-likelifunction of the econometric modef'fs:

12With ¢(s) and ®(+) the density and distribution function, respectjyelf the standard normal distribution.
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m(a—tqo(aK)]+ {'n[a—icﬂ( %)J”n[éd ﬁ)J]

Znp

_ 1ifh'">0
T PR '
0ifh <0
K. —c'W
S =— L
K O_K
ho-a'w,]-o Pot = PoxPix [N =b'W, ) (Lo =Pp1P 1 (Kt—c'wtj
S, = P P 1_pf2,K O 1_pf2’K Oy
p )
oo P o 2 o
Po.t T PpkPr x Pox ™ Pp Pk
o, =0, |1-| =% pRIT, —| Frp p. i1, '
i p\/ [ 1-p7 ]p” [ 1- 0} ]p”‘K
I:hf _b.Wt]_prf,K (KT_CVth
§ = :
Uf\/l_pfz,K
g, =0\[1- 07 ¢,
{h;“p—(a'Wﬁs[Qb'Wt))} [Kt‘C'Wtj
_Ionp,K -
S - O-np a-K
i \/1_pr3p,K
0, =0.m/1- o
b'W, r:P _(a.Wt + S[Gb'Wt)) K, —C'W,
+ + - R SLL
, _( O'f J pnp,f( O_np (pf,K pnp,fpnp,K) O_K
it

(1_,0?,K )[1_ (pnp,f ~ Prp, Kpf,K)z J

(1- 22« ) (1- 0% )

4.3.1 Imputation of potential wages
Up to this point it has been assumed that bothnpest wages are always observed, even if
someone is not working. Based on Wooldridge (201d)),non-working women the empirical
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analysis uses a Tobit selection procedure to impatk a wage rate and the interaction between
the couple’s wage rates, taking into account threikaneity between expenditures on children and
the couple’s labor decisions. First, using the &dimple, a standard Tobit ¢f' on all the

exogenous variables is estimated:

h' =h,+hY+ Qin W+a'X  +y'X , + bz#L X, +T X, + ).
Then, using observations for whig¢ti >0, the following equations for female log wage and f
the interaction between the couples’ wages arenagtd, including the residualg from the

previous step as a covariate:
fo—_ &
Inw =a'X_, +JY +u, (27)

Inw'Inw' =y'X . +5,%+u, . (28)
Equations (27) and (28) are identified from thelesion of household non-labor income, the
distribution factor, the male partner’'s age andcation, a second-order polynomial in the number
of children in the household under 15, and a dunvanyable for the number of children under
five. To identify the effect of the woman’s log warate and the cross product of log wages on the

woman’s labor supply, it is necessary that, and X . . each contain at least one variable not

in X, and X, . The chosen variables fox, are the cross product of the woman’s age and
education (see, e.g., Mroz 1987), and the unempoymate by state and by year-quarter of the
first survey visit to the household as a meanscobanting for local labor market conditions. For
X, .+ the male partner’s log wage, the same variabtesidered forX, , and the interaction

between them are chosen. The choice of instrumeitased on Wooldridge (2010)’s discussion
of identification in simultaneous equations modeilat are nonlinear in endogenous variables,
particularly models with interactions between exumes variables (herénw™) and endogenous

variables (hereln w," ).
Finally, the fitted values ofn w' andInwW"Inw" are calculated, correcting for selection bias

Inw' =a'X_,InwW'inw' =¢'X .|

5 Data
A survey that satisfies the data requirementsasMiexican Family Life Survey (MXFLS). From
the original sample of 8,328 households, a subsaisptxtracted from the second wave (held in
2005-2006) that consists of nuclear families thdy dave children under 15 years of age (1,921
households, 48.15% of nuclear families). By usihgse nuclear families, the focus is on
households where the decision process is centdalizehe parents, reducing the possibility of
interaction with other kin within the household.eTkelection of children under 15 is because a
child of this age is less likely to have bargainpayver in household decisions.

Furthermore, the sample is restricted to couplaaditogether where both partners are less
than 60 years old. We exclude households whererabeieis unemployed (the choice between
working or not has to be freely made, to avoid ni&ipretation of the findings), and self-
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employed or working without remuneration (to avprdblems in measuring labor income). Also
households where the male partner is not emplogedegligible number, are dropped. These
criteria and the exclusion of households with nmigsind outlier data leave us with a total of 1,002
households. The information on wage rates and wgrkours of both partners is used, as well as
information on women with missing wage rates. Exjiemes on children include education
(enrollment fees, exams, school supplies, uniforams] transportation), clothes and shoes, toys,
and clothes and items for babies. Non-labor incanke annual household current income minus
the couple’s labor incomes.

Table 4 reports descriptive statistics of the fisample. The low female participation rate,
only 18 percent of the women (180 of 1,002) pgsate in the labor market, represents a challenge
to the model estimation since the procedure forutmg potential wages to all women in the
sample is based on the information from working \wwomThe mean annual number of working
hours is 308 for all women in the sample and 2 #08nen. However, working women have on
average a higher hourly wage rate than men (MXN $dBus $29). Using the procedure
described in subsection 4.3.1, the female’s logenate and the interaction between the couple’s
log wage rates are replaced — for all observatiofgy their fitted values (see Appendix Table
A.1). There is no significant difference in yeafseducation (approximately eight years), while
women are on average two-and-a-half years youhgertheir husbands.

Table 4: Descriptive statistics

Mean Std. Dev.

Woman

Employed (percentage) 17.96

Working hours per year 307.71 762.41

Wage rate (MXN per hour) 42.81 88.98

Age 30.15 6.46

Years of education 8.50 3.74
Man

Working hours per year 2,407.66 880.61

Wage rate (MXN per hour) 28.30 43.68

Age 32.70 7.02

Years of education 8.69 3.93
Expenditures on children (MXN per year) 4,105.25 6,362.91
Non-labor income (MXN per year) 9,822.41 15,686.06
Number of children under 15 years 2.15 1.02
Children under 5 years (percentage) 62.77
Sex ratio:

Age-to-age 0.90 0.07

2-year-band 0.88 0.07
Number of observations 1,002

In the collective framework, the intrahousehold igien process depends on distribution
factors, variables that leave the individual prefees and the joint budget set unchanged and only
shift the distribution of power. The sex ratio iF@quently used distribution factor that proxiks t
situation in the marriage market, reflecting theime’s outside opportunities (Angrist (2002),
Chiappori, Fortin, and Lacroix (2002), Grossbare&&timan and Neuman (2003), Park (2007)). A
higher sex ratio — a smaller percentage of womethemmarriage market — improves the female’s
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bargaining position; if the relationship dissolvelse has a higher probability to find a new partner
than he does, so he is willing to concede to Harger share of the gains of living in a couple in
order to avoid an end to the relationship. Follayiark (2007), two kinds of sex ratio variables at
the state level are constructed using@umteo de Poblacion y Vivienad 2005. The age-to-age
sex ratio is the number of men of the same agdeasniale partner of each household over the
corresponding number of women. A 2-year-band sér ia also calculated; this ratio uses the
weighted sum of women who are at most two yearsngeu than the male partner of the
household, based on the assumption that a man amanan aged 15 years or older can form a
couple with an equal chance if the man is betweso and two years older than the woman,
which reflects the age difference observed in dree.

6 Estimation Results

Tables 5-7 and Appendix Table A.2 show the paramestmates of the unrestricted model (25)-
(26), which assumes that the male’s labor supphction is continuous along the female’s
participation frontier, and its associated colleetversion, which imposes the restrictions (19)-
(20) in the estimation process. Two versions atenased, one using the age-to-age sex ratio
variable as a distribution factor (columns labelade)), and the other using the 2-year-band sex
ratio variable (columns labeled (2yr)). Using thg-likelihood values for each model it is possible
to construct likelihood-ratio statistics to tese thollective restrictions (19)-(20). In the version
employing the age-to-age (2-year-band) sex rai@test statistic of 1.79 (4.55) is to be compared
with the critical value ofy?; s(2) = 5.99. Hence, for both sex ratios, the collectivedel cannot

be rejected, a finding that is consistent with typothesis that the presence of children in a
household generates non-separabilities in individoasumption. Others that have not explicitly
considered this aspect have usually rejected thectwe rationality when analyzing a household
with children (see Fortin and Lacroix 1997; Don@02).

Table 5 presents the estimates of the parameterspainditures on children. The magnitudes
of the coefficients are very similar in the unreséd and the collective versions. The marginal
effect of a change in the male’s wage rate on ¥perditures on children i&, + c,In w') / w", SO

for all specifications and everything else beingagan increase in the male’s wage rate implies
an increase in the money spent on children if émeafe’s wage is more than MXN $8 (that is if
w' >exp(-c, /c,)), which is the case for the large majority of Haenple. In both versions of the

unrestricted model, at the mean wage rate of batbnps, a MXN $1 increase in the male’s wage
rate (equivalent to an annual increase of MXN $2,#0labor income at the mean hours worked
by men) increases the annual expenditure on childyeapproximately MXN $61. The marginal
effect of the female’s wage rate is determined( &y c,In w")/ w', and is positive if the male’s

wage is larger than MXN $23 using the age-to-agerago as distribution factor, and $26 with
the 2-year-band, which is the case for just ovdfr dfahe sample. In the unrestricted model with
the age-to-age sex ratio as distribution factoratrtthe mean wage rate of both parents, a MXN $1
increase in the mother’'s wage (equivalent to amiahincrease of MXN $308 in her labor income,
at the mean hours worked by women) increases thmiahnexpenditure on children by
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approximately MXN $5 (approximately $2 with the @ay-band). The non-labor income is not
statistically significant at conventional levels.

Table 5: Parameter Estimates. Expenditures on Chileen '

Unrestricted Model

Collective Model

(age) (2yn) (age) (2yr)
Inw" -2,110.244%** -2,052.694*** -2,107.689***  -2,052.502***
(755.282) (761.974) (755.251) (761.966)
Inw' -3,218.229* -3,282.515* -3,227.715* -3,303.747**
(1,570.866) (1,586.456) (1,570.793) (1,586.447)
INnW"In w' 1,023.365*** 1,012.113*** 1,023.439*** 1,013.046***
(278.762) (281.249) (278.765) (281.280)
Non-labor income'() 0.020 0.019 0.020 0.019
(0.013) (0.013) (0.013) (0.013)
Sex ratio {):
Age-to-age -9,224.334* -8,948.663*
(3,831.198) (3,805.978)
2-year-band -5,914.022 -5,343.813
(4,218.697) (4,203.801)
Female’s education 303.542%** 300.054*** 303.477*** 300.087***
(68.441) (68.209) (68.439) (68.209)
Female's age 102.993 100.598° 102.779° 100.317*
(54.265) (54.496) (54.262) (54.492)
Male’s education 214.400%*** 217.284*** 214.513*** 217.274***
(58.844) (58.949) (58.842) (58.950)
Male's age -36.33] -48.868 -36.631 -48.690
(43.559) (43.455) (43.555) (43.452)
No. of children < 15 1,584.207* 1,623.509* 1,587.529* 1,625.201**
(681.113) (682.118) (681.137) (682.180)
No. of children < 15 squared -177.249 -181.418 -177.746 -181.634
(126.852) (127.079) (126.863) (127.091)
Children <5 -1,292.749%* -1,300.210*** -1,293.948***  -1,300.883***
(448.442) (449.293) (448.448) (449.314)
Intercept 11,112.689  8,774.182 10,912.489 8,349.874
(6,521.690) (6,728.217) (6,514.149) (6,725.028)
Region dummies Yes Yes Yes Yes

Note.* p<0.10, ** p<0.05, *** p<0.01. Standard errors parentheses. The regions are: North, Capitaf, Batific,

South, Central-North, and Central.

T Estimation of equations (25)-(26), with restrictio(19)-(20) imposed in the collective model
™ Parameter constrained in the estimation proceiseafollective model by imposing the restricti¢h8)-(20).

The age-to-age sex ratio has a negative and gtaligtsignificant effect on expenditures on
children; for example, a one-standard deviatiomease in the age-to-age sex ratio (0.07 points)
reduces the annual amount spent on children byoappately MXN $646 in the unrestricted
model. Because an increase in the sex ratio iterkta an increase in the bargaining power of the
female partner (and a corresponding decrease irottthe male partner), this result suggests that
fathers care more about their children than motfathough, under the proposed specification,
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the adequate indicator of parents’ preferencesrdagg children is their marginal willingness to
pay, whose estimated values are shown later). Tiessats reject the implication of the unitary
approach that no distribution factor is associatét intrahousehold allocations.

Most other control variables are statistically #igant at conventional levels. As expected,
the presence of a larger number of children un8andreases the expenditure on them. However,
if a child under five is present, all else equbk expenditures are reduced. Children under five
contribute to higher expenditures through the taotamber of children, but an autonomous
correction is made since there are no school expead for them. Parental education has a
positive effect on the expenditures on childrepeesally the female’s; while an additional year in
the male’s education increases the annual amoent s children by approximately MXN $215,
that same factor in the female’s education increése expenditure by MXN $300.

The estimates of the reduced-form female househwdber’s labor supply function are
shown in Table 6. The own-wage effect of female otalsupply is determined by
(b,+b,Inw")/ w', and is positive at male hourly wage rates infet@oMXN $9 but the negative

backward bending effect dominates for higher madgevrates. Therefore, if the husband earns
more than MXN $9 per hour, a higher potential wégethe woman does not result in a greater
labor supply for her; only if the man earns lesnttMXN $9 the wife is inclined to work more
hours. The cross-wage effect of female labor supgy+b,In w')/ w", is positive for female

wage rates less than MXN $62 in the model withdfe-to-age sex ratio as a distribution factor
(and less than MXN $59 using the 2-year-band). Tfarsthe most relevant female wage range,
all other factors being equal, women who parti@pabrk more if the husband has a higher wage,
while for those women who do not work the prob#pitif starting to participate increases with the

wage of their partner. In sum, the own-wage incaffect tends to dominate the substitution

effect for very small values of the male wage ratbile a woman tends to increase her working
hours upon a wage increase of her partner withwirda range of her own wage rate.

The parameter of the sex ratio variable in the t@speduced labor supply functions is the
result of two effects, one of the sharing rule #malother of the expenditures on children (see the
structural labor supply functions (8) and (9)).ehaistingly, the effect of both sex ratios on the
female’s labor supply is positive, but impreciselgtermined, in both the unrestricted and
collective model. In the collective version, thegndude of both sex ratios is smaller and better
determined: the age-to-age sex ratio parameteepdssm ap-value of 60% in the unrestricted
model to 21% in the collective one, while the cep@nding value for the 2-year-band falls from
53% to 33%.

With respect to the control variables, the femaladehold member’'s age and education have
a significantly positive effect on her labor suppAs expected, an increase in the number of
children, other factors being equal, is accompabied decrease in her number of hours worked;
the presence of a pre-school child also reducesuh®er of hours worked.
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Table 6: Parameter Estimates. Female Labor Supply

Unrestricted Model

Collective Model

(age) (2yn) (age) (2yn)
Inw" 1,089.380** 1,105.518** 1,096.719** 1,105.610**
(450.590) (455.006) (436.139) (441.196)
Inw' 574.838 589.798 617.201 630.653
(875.231) (881.747) (859.036) (865.680)
InwW"In Wf (H) -264.210* -270.585* -267.814* -270.757*
(151.476) (152.873) (146.559) (148.305)
Non-labor income'() 0.008 0.007 0.008 0.008
(0.006) (0.006) (0.006) (0.006)
Sex ratio ():
Age-to-age 1,187.142 121.586
(2,261.005) (97.847)
2-year-band 1,585.192 72.249
(2,518.236) (74.347)
Female’s education 210.729*** 209.617*** 209.857*** 209.338***
(39.431) (39.240) (39.300) (39.106)
Female's age 95.593*** 95.413*** 96.436*** 96.679***
(33.292) (33.419) (33.249) (33.326)
Male’s education 4.616 4.477 5.157 5.322
(34.418) (34.452) (34.394) (34.390)
Male’s age -24.030 -21.364 -23.447 -23.349
(26.560) (26.694) (26.525) (26.533)
No. of children < 15 -355.098*** -357.618*** -357.286*** -357.594***
(129.531) (129.528) (129.411) (129.376)
Children <5 -578.354** -574.808** -581.987** -582.713*
(267.455) (267.615) (267.518) (267.409)
Intercept -8,138.800** -8,559.303** -7,371.339** -7,373.822**
(3,929.801) (4,075.067) (3,438.628) (3,480.545)
Region dummies Yes Yes Yes Yes

Note.* p<0.10, ** p<0.05, *** p<0.01. Standard errons parentheses. The regions are: North, Capitaf, Gakific,

South, Central-North, and Central.

T Estimation of equations (25)-(26), with restricto(19)-(20) imposed in the collective model.
™" Parameter constrained in the estimation procetizeafollective model by imposing the restricti¢h8)-(20).

Table 7 reports the estimates of the parameterthefreduced-form male labor supply
function. In a working couple, the own-wage effettthe labor supply(a, +a,In w')/ w", is

always negative and the cross-wage eff¢at,+ a,In w")/ w', is positive for a wide range of

male wage rates. The former indicates a backwandibg of the male labor supply, and the latter
suggests that men tend to increase working hows apvage increase of their partner. Evidence
of similar male labor supply behavior has been tbfor the Netherlands by Bloemen (2010) and
Kapteyn, Kooreman, and van Soest (1990) when muade famale labor supply is estimated
simultaneously.
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Comparing the unrestricted with the collective mpteere is a change of sign in the effect of
both sex ratios on the male labor supply; it pags@® a negative effect to a positive. The
constraints (19) and (20) imposed by the collectivedel seem to be restrictive regarding the
influence of distribution factors on the male’s roworked. Nevertheless, only in the unrestricted
model with the 2-year-band sex ratio the distrilmutfactor is statistically significant at the 5%
level. Regarding the control variables, only thelalsaeducation is significant, with a positive
sign, in the male’s labor supply.

Table 7: Parameter Estimates. Male Labor Supply

Unrestricted Model Collective Model
(age) (2yn) (age) (2yn)
Inw™" -182.662 -174.075 -185.539 -185.434
(142.057) (143.793) (141.054) (142.222)
Inw' 492.879**  517.573* 466.796* 467.926**
(221.783) (223.809) (220.338) (222.300)
nwW'Inw' @) -65.346 -68.001 -63.438 -63.478
(45.570) (46.151) (45.206) (45.613)
Non-labor income'() -0.002 -0.002 -0.003 -0.003
(0.002) (0.002) (0.002) (0.002)
Sex ratio ():
Age-to-age -631.514 28.800
(530.699) (39.170)
2-year-band -1,164.464* 16.938
(586.188) (25.351)
Female’s education 15.906 16.632 15.410 15.690
(17.084) (17.090) (16.984) (16.929)
Female's age 12.218 12.831 11.666 11.755
(10.046) (10.087) (10.063) (10.094)
Male’s education 19.426** 19.736** 19.503** 19.486**
(8.080) (8.069) (8.090) (8.091)
Male’s age -7.494 -8.715 -8.159 -8.124
(6.242) (6.160) (6.209) (6.206)
No. of children < 15 -12.051 -12.624 -9.483 -9.406
(37.455) (37.684) (37.466) (37.492)
Children <5 -67.505 -70.096 -65.831 -65.657
(76.937) (76.875) (77.083) (77.120)
Intercept 1,948.241* 2,321.786** 1,490.660 1,485.768
(1,112.535) (1,152.092) (1,007.380) (1,011.289)
S -0.043 -0.046 -0.041 -0.040
(0.083) (0.084) (0.083) (0.083)
Region dummies Yes Yes Yes Yes

Note.* p<0.10, ** p<0.05, *** p<0.01. Standard errons parentheses. The regions are: North, Capitaf, Gakific,
South, Central-North, and Central.

T Estimation of equations (25)-(26), with restrictio(19)-(20) imposed in the collective model

™" Parameter constrained in the estimation procetizeafollective model by imposing the restricti¢h8)-(20).
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The parameter estimate of associated with (23), the assumption of a regmigch in the
male’s labor supply and its continuity along thenéde participation frontier, is negative but not
estimated precisely. Bloemen (2010), under a sinhdlgic of the parametric specification for a
sample with all possible combinations of workinglamon-working partners in the Netherlands,
has found that the corresponding parameter for &king husband and a non-working wife is
statistically significant, whereas the parametasoamted with a working wife and a non-working
husband is not significantly different from zerchi§ unsatisfactory result does not constitute a
rejection of the collective approach but insteadegection of the auxiliary assumptions of a
continuous regime switch of the male labor suppigction due to a change in the female’s
participation decision. Female non-participatiorthe labor market affects the working hours of

her partner via her potential wage and the corogidtetween them4 , =-0.53, see Table A.2),

but a non-working female partner does not involveoatinuous shift in the male labor supply.
The reason for the rejection of a regime switch mayhat the female reservation wage tends to
show little variation and is only captured by tlerelation coefficient.

With respect to the nuisance parameters (Table, AaR)the standard deviations of the
dependent variables are estimated precisely. Axfditiy, the only correlations that are
statistically significant at the 10% level are thdsetween the female’s participation equation and
the male’s labor supply when she does not work dtieg), and the female’s participation
equation and the expenditures on children (pogitiféese findings suggest that unobserved
variables that influence women’s decision to pa#te in the labor market are negatively
correlated with those that influence men’s hoursked, and positively with the expenditures on
children.

Although the effect of some important variablesqiste precisely measured, the limited
number of significant parameters can be explaimdeast partially, by the small size of the
sample.

6.1 Structural model parameters
The estimates presented in Tables 5-7, by useeaéxpressions in Table 2, enable the recovery of
the parameters of the (conditional) sharing rute @nd (18) when both partners work, as well as
the parameter in (24) that allows a regime switch in the shanalg if the female partner does
not work. The parameters, presented in Table &, out to be not very precisely estimated; the
most significant parameter is the one related to-labor income (both the total in specification
(11) and the one that discounts the expenditureshddren in specification (18)), with @value
of approximately 10.3%. The parameter of non-lammome is around 0.57, indicating that
couples seem to share their non-labor income dweth57% goes to man and the remaining 43%
to the woman.

The marginal effect of the male and female wages rah the sharing rule (11) is
(a,+a,Inw")/w" and (a,+a,Inw™)/w', respectively, and similarly for specification }18
using thed, instead ofa,. The estimated parameters of the sharing rulegusia age-to-age sex

ratio imply that, as long as the female’s hourlygeas less than approximately MXN $67, all
other factors being equal, the female partner lsneh terms of a non-labor income transfer,
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from an increase in the male’s wage (and for reges than approximately MXN $74 with the 2-
year-band). The female’s share also benefits fimreases in her wage within a wide range of the
male’s wage rate. By way of illustration, the paeden estimates of the conditional sharing rule
equation (18), with the level of expenditures ornldcbn fixed, indicate that in the collective
model with the age-to-age sex ratio variable agidigion factor and at the mean wage rate of
both parents, a MXN $1 increase in the male’s yowdge (MXN $2,408 annually at the mean)
induces him to transfer an additional MXN $214 e female partner. Also, an extra MXN
$1,367 will be transferred to the female partneemwher wage increases MXN $1 (MXN $308
annually at the mean hours worked). Hence, at thannwage rate of both parents, part of the
male’s gain in labor income is transferred to hastiper, whereas the female’s wage increase
dramatically improves her bargaining position; ghable to keep the direct gains and in addition
extract a larger portion of household non-laboome devoted to private expenditures.

Table 8: Parameter Estimates of the Sharing Rulé

Collective Model

(age, (2yr)
Sharing rule (eq. (11))
a,(Y) 0.561 0.565
(0.345) (0.346)
a,(Inw™) -56,771.396 -57,038.836
(50,343.536) (50,809.781)
a,(inw") -102,744.125 -103,492.947
(85,950.793) (86,834.318)
a,(In w™In Wf) 13,196.633 13,301.720
(10,110.434) (10,246.393)
a.(2) 5,126.260 3,077.755
(3,861.181) (3,113.048)
Conditional Sharing Rule (eq. (18))
a,(y) 0.573 0.576
(0.352) (0.353)
a,(Inw™) -57,978.791 -58,220.969
(50,030.373) (50,502.335)
a,(Inw") -104,593.129 -105,395.732
(86,306.474) (87,197.639)
a,(Inw™Inw") 13,782.912 13,885.181
(10,041.201) (10,176.163)
r 1.161e-07 3.253e-07
(2.376e-07) (6.699e-07)

Note.* p<0.10, ** p<0.05, *** p<0.01. Standard errors parentheses.

T Estimation of equations (11) and (18) using tisaiits from Tables 5-7 and the expressions in Table

The estimate of , associated with the assumption of a regime switdhe sharing rule and
its continuity along the female’s participationrteer (eq. (24)), is not significantly differenbfn
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zero; the estimated values of the sharing rulefarpaters are maintained when the female partner
does not work. Also in Bloemen (2010) the corresjiog parameter for a working woman with a
non-working husband is not significantly differdrdam zero. Although the non-participation of a
female partner would have reduced overall housetesddurces, it does not imply a shift in the
resources toward her; the female’s bargaining pajeers not seem to be affected by her non-
participation in the labor market. Nevertheless, tiale partner's share decreases if the wage rate
of his partner increases, regardless of her laabus the wage rate of a non-working woman may
still function as a threat point.

The reason that the male labor supply and the relhaile of a working man and his non-
working female partner is not significantly diffatefrom those of a working couple may be that
reservation wages of women tend to be very low dralv little variation in the sample used. In
this scenario, there is a negligible reduction werall resources for the household when the
woman is not working, so there is no visible regmoim the male partner’s hours worked or in the
distribution of household non-labor income.

Table 9: Parameter Estimates of the Structural Labo Supply Functions '
Collective Model

(age) (2yr)
Male labor supply function (eq. (8)
Y, (g™ -0.004 -0.004
(0.004) (0.004)
w,(Inw™) -445.322 -444.640
(446.214) (502.561)
W,(K) -0.006 -0.006
(0.005) (0.006)
Female labor supply function (eq. (9))
yl(¢f ) 0.018 0.019
(0.020) (0.022)
y,(Inw") -1,353.463 -1,365.233
(3,361.797) (3,845.730)
¥5(K) -0.006 -0.006
(0.014) (0.018)
Marginal Willingness to Pay
Male 1.310¢* 1.306
(0.756) (0.958)
Female -0.310 -0.306
(0.756) (0.958)

Note.* p<0.10, ** p<0.05, *** p<0.01. Standard errors parentheses.
T Estimation of equations (8) and (9) using the lteftom Tables 5-7 and the expressions in Table 3.

The parameters of the structural individual lahgr@y functions (8) and (9) can be computed

using the expressions in Table 3. In general tethes,parameters in Table 9 are not estimated
precisely. The small sample size, together withdkevariation in the potential wage, can explain
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part of this result. Nevertheless, if the margiwdlingness to pay for expenditures on children is
calculated for each membeMWP™ =y, /y, and MWP' =,/ y,), the male partner seems to

care more about the children than the female: arease of MXN $1 in the male’s shagg] , is

associated with an increase of MXN $1.3 in the my@pent on children; a corresponding increase
in the female’s share is associated with a rednatioMXN $0.3. Using the same database but
considering only working couples and including hopmeduction, Sarmiento (2012) also found

that when time and expenditure on children’s edanais evaluated, fathers care more than
mothers.

7 Conclusions

The richness of collective models comes from thpoounities the framework provides for the
theoretical foundations of how individuals sharsotgces within an intragroup decision-making
process such as a household. In this sense, theambpcould serve as an empirical tool for
understanding intrahousehold allocations, partitplevhen evaluating policies with a targeting
purpose. However, the literature on the identifaratof the structural elements of household
behavior in a more general case than private copgsomwith interior solutions is relatively
recent.

This paper extends Chiappori’'s (1992) model ofemtiVe labor supply to bring together the
decision to participate in the labor market andeexjitures on public goods, such as expenditures
on children. The paper unites in a single framewbekwork of Blundell, Chiappori, and Meghir
(2005) for children and Donni (2003) for non-papgation. The model generates testable
restrictions on household labor supply behaviorpémticular, labor supply functions have to
satisfy certain structural conditions in the formpartial differential equations. Moreover, the
model can recover individual preferences and therish rule from the observation of adult
members’ labor supply and expenditure on childdelentifiability when at least one of the
partners works requires i) the knowledge of a thistron factor to control for the effect of public
consumption on the optimal individual choice of semption and labor supply; and ii) the explicit
postulation of a unigue reservation wage to idgrttie structure in the non-participation sets of
each household member.

In an empirical application the model is estimaisthg Mexican nuclear households that have
only children under 15 years from the MXFLS 200®&0vave. Specifying each partner’s labor
supply function, based on individual preferencasadinear function of their own log wage rate,
the sharing rule, and expenditures on children,sp&etifying the sharing rule and expenditures on
children as linear functions of individuals’ andetbross product of the couple’s log wage rates,
household non-labor income, and a distribution digcthe paper provides evidence on the
relevance of factors that influence the coupletgdiaing positions, such as the female's potential
wage rate and the state-level sex ratio, and tlrotgse factors the household resource
allocations. Unconstrained and constrained versabtise model are estimated.

The estimated parameters satisfy the conditionsosmg by the proposed collective labor
supply model. Previous studies that included a &looisl with the presence of more than one child
or pre-school children have generally rejectedréstrictions implied by the collective rationality
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(Fortin and Lacroix 1997; Donni 2007). As in Sarmda (2012), we do not find evidence that
empowering mothers is more beneficial to the childthan empowering fathers; indeed, there is a
larger increase in expenditure on children if tHaihers, rather than mothers, are empowered.
Cherchye, de Rock, and Vermeulen (2012) have fahisdunanticipated behavior in a sample of
Dutch couples. Martinelli and Parker (2008) and &adva et al. (2009), using different modeling
and identification strategies in a sample of therpst Mexican households, found indications that
female empowerment is beneficial for children. @esults suggest that this does not generally
hold, something found also by Handa et al. (2009}He poorest households. Our results confirm
that the rejection of the unitary model as foundAttanasio and Lechene (2002) for the poorest
households in Mexico does hold more generally.

Another important finding is that expenditures dmldren and male labor supply vary
significantly with the female wage even when themao is not working. Nevertheless, the
auxiliary assumptions of a continuous regime switchthe male labor supply and sharing rule
functions to a change on the female participatiecision are rejected; the difference between the
labor supply and sharing rule functions of a wogkmman and his non-working partner and the
corresponding functions of a working couple are statistically significant. The reservation
wages of non-working female partners may be redtilow and without sufficient fluctuation.

Future research should consider household prodyatrelfare comparisons at the individual
level can be biased if household production is taken into account. For example, the
specialization of a woman in domestic activitiesnterpreted as an increase in her individual
leisure consumption; her share of the non-labaorme is interpreted as a lump-sum transfer from
her partner instead of the exchange of her dompstituction for market goods. Another line for
future research consists of the use of a closenh fiar the female’s shadow wage rate that
accounts for rationing in the woman’s hours workiettoducing this wage into the male’s labor
supply function, the latter is continuous everyveheéxdditionally, one can assume that the sharing
rule is the same without considering the femalafsl participation change. The lack of precision
of the sharing rule actually indicates avenues ftother empirical exploration. For instance,
although the sample of households of working cowpteout offspring was enlarged by including
households with a non-working female partner antilidn under 15 years of age, the imprecision
of some parameters may still be due to the smalpsasize. In particular, the female’s potential
wage rate has been estimated using information ften18% of households that have working
women. Also, because extended families are commordeieloping countries, it would be
desirable to extend the model to include the pdggibf a household with more than two persons
with bargaining power. In that case, a private gtimat was consumed by each member with
power and a distribution factor that affected tisrdbution of power for each of those members
would be needed.
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Appendix. Further Empirical Results

Table A.1 shows the parameters estimates of thaléetog wage rate (eq. (27)) and the cross
product of the couple’s log wage rates (eq. (28pduto overcome the unobservalibility of the
wages of the non-participating women in our sampkhe fitted (predicted) values for these two
variables are used as the potential wages in ti@asn of the modeformed by equations (25)-
(26).

Table A.1: Parameter Estimates of female’s log wagate and the cross product of couple’s log wage tes

Inw' Inw"Inw'

(age) (2yr) (age) (2yr)
Residuals female’s participation equation -0.000***  -0.000***  -0.001*** -0.001***
(0.000) (0.000) (0.000) (0.000)
Female’s education -0.024 -0.024 -0.174 -0.173
(0.107) (0.106) (0.330) (0.329)
Female's age -0.036 -0.036 -0.142 -0.142
(0.035) (0.035) (0.108) (0.108)
Female’s education x age 0.001 0.001 -0.010 -0.010
(0.003) (0.003) (0.011) (0.011)
Unemployment rate by state 0.236** 0.236** 1.312 1.323
(0.104) (0.104) (0.804) (0.803)
Inw" — — 1.745* 1.767*
(0.942) (0.941)
INW" X Female’s educatio’t age o o 0.005*** 0.005***
(0.002) (0.002)
[NW" X Unemployment rate by state - - -0.080 -0.083
(0.180) (0.179)

Intercept 3.883**  3.,907*** 7.523 7.479
(1.413) (1.410) (5.377) (5.363)

Region dummies Yes Yes Yes Yes

Note.* p<0.10, ** p<0.05, *** p<0.01. Standard errons parentheses. The regions are: North, Capitaf, Gactific,
South, Central-North, and Central.
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Table A.2 presents the estimates of the variangar@nce matrixz of the model formed by

equations (25)-(26). The other parameters are pregén Tables (5)-(7).

Table A.2: Parameter Estimates. Standard deviationand correlation coefficients '

Unrestricted Model

Collective Model

(age) (2yr) (age) (2yr)
o, 798.817* 801.662*** 796.530%* 796.604%+
(44.682) (44.994) (44.418) (44.426)
g, 848.225%+ 845.188**+ 849.784 %+ 850.002%**
(27.838) (27.752) (27.913) (27.923)
o, 2,423.854%+ 2,424.039%+ 2,424,987+ 2,424.993%+
(152.166) (152.208) (152.252) (152.254)
o, 5,892.423%** 5,903.727%* 5,892.357%** 5,903.810%**
(131.837) (132.085) (131.833) (132.094)
P 0.139 0.141 0.135 0.136
(0.147) (0.147) (0.147) (0.147)
Py 0.081 0.082 0.083 0.082
(0.052) (0.052) (0.052) (0.052)
oo 1 -0.527% -0.521 %+ -0.529%* -0.530%**
(0.101) (0.102) (0.100) (0.100)
ook 0.050 0.050 0.049 0.049
(0.041) (0.041) (0.041) (0.041)
P 0.104% 0.104%** 0.104%** 0.103***
(0.035) (0.035) (0.035) (0.035)
Log-likelihood function ~ -20,138.027  -20,138.624 -20,138.922 -20,140.897

Note.* p<0.10, ** p<0.05, *** p<0.01. Standard errors parentheses.
T Estimation of equations (25)-(26), with restricio(19)-(20) imposed in the collective model
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