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Abstract

This paper integrates the marriage matching model of Choo and Siow (2006) with
the collective labor supply model of Chiappori (1988, 1992). The marriage matching
model and the collective model of labor supply fit together without modification, and
can be analyzed independently, as done in previous studies. In addition to marital
matching between different types of individuals, the model allows matching that de-
pends on whether the wife works. With information on at least two isolated marriage
markets, one can identify the full sharing rule, as well as the preference parameters for
single and married couples, from observations on labor supplies for couples in which
both partners work. One can also derive a sharing rule from marriage market clearing
that is a function of the sex ratio of singles, and the marriage wage premiums for men
and women. Thus marriage market clearing introduces an over-identifying restriction
on the sharing rule within the collective model for couples in which both partners work.
In particular, one can test whether the sharing rule that rationalizes labor supplies in
married couples arises as an equilibrium risk sharing outcome in the marriage market.
Marriage market clearing is a necessary condition for identification of the sharing rule
for couples in which the wife does not work. Finally, we introduce fertility decisions
into the model, where agents choose fertility and marital status simultaneously and
expenditures on children are a public good within the household.

*Seitz thanks the Social Sciences and Humanities Research Council of Canada for financial support.



1 Introduction

Models that analyze bargaining within existing marriages can give only an
incomplete picture of the determinants of the well-being of men and women. The
marriage market is an important determinant of distribution between men and
women. At a minimum, the marriage market determines who marries and who
marries whom.

(Lundberg and Pollak 1996)

That the marriage market affects intra-household allocations is well established (for ex-
ample, Angrist 2002; Chiappori, Fortin, and Lacroix 2002 (hereafter CFL); Francis 2005;
Grossbard-Schechtman 1993, Seitz 2004). As Lundberg and Pollak suggest, empirical mod-
els of intra-household allocations in existing marriages are well developed. The next step
is clear. How do we empirically investigate marriage matching with intra-household alloca-

tions?

This paper provides a partial answer to the above question. We develop an empirical
framework for analyzing both marriage matching and the intra-household allocation of re-
sources. The empirical framework deliberately minimizes a priori restrictions on observed
behavior. We establish identification of all structural parameters analytically. In other
words, identification is completely transparent. Our answer is partial because we assume
that spouses have access to binding marital agreements and we ignore divorce.! We also

ignore unobserved heterogeneity.

The formulation of the marriage market follows Choo and Siow (2006; hereafter CS).
Utility is transferable and equilibrium transfers are used to clear the marriage market. This
formulation is consistent with any observed marriage matching pattern in a single mar-
riage market. Our collective model of intra-household allocations follows Chiappori’s (1999)
spousal risk sharing model and CFL’s model of household labor supply. Households are
affected by idiosyncratic non-labor income and wage shocks. Full family income is divided

between spouses according to a sharing rule to obtain a private budget constraint for each

!There is an important literature which studies intra household allocations without binding marital

agreements (E.g...).



member. Each spouse maximizes their own utility subject to their own realized private

budget constraint. The sharing rule fully shares idiosyncratic risks between the spouses.

The main innovation in this paper is to integrate the collective model with CS. To in-
tegrate marriage matching with intra-household allocations, we assume that the equilib-
rium transfers that clear the marriage market are the sharing rules which determine intra-

household allocations. This integration generates several new insights:

1. The two models fit together without modification. The integrated model can be ana-
lyzed separately as has been done to date. The CS marriage matching model can be

studied without analyzing intra-household allocations and vice versa.

2. With two or more separate marriage markets, we can test whether the equilibrium
transfers estimated from the marriage market are consistent with sharing rules es-
timated from spousal labor supplies for couples in which both spouses work. This
over-identifying restriction is not available if the two models are investigated sepa-
rately. For couples in which only the husband works, the imposition of marriage
market clearing is a necessary condition for the identification of the full sharing rule.
It is worth emphasizing here that introducing two or more marriage markets allows one
to recover the entire sharing rule, which typically is only identified up to an additive
constant.? Our identification strategy relies upon two assumptions: (i) marriage and
labor market conditions, but not preferences, vary across marriage markets, and (ii)
agents are exogenously assigned to marriage markets. Assuming common preferences,
using multiple segmented markets to identify preference parameters is standard in the
empirical hedonic market literature (for example, Brandt and Hosios, 1996; Epple,
1997; Ackerberg and Botticini, 2002).3

3. Our framework provides a convenient way to model marriage decisions in combination

2Exceptions include Vermeulen (2003), Browning, Chiappori, and Lewbel (2004), and Lise and Seitz
(2004), where the entire sharing rule is recovered by imposing restrictions on the degree to which preferences

differ across single and married households.
3Ekeland, Heckman, and Nesheim (2004) establish conditions under which hedonic models are identified

from data on a single market in the case where data on prices are available. In our case, we do not observe

prices.



with continuous labor supply decisions for men and both labor supply and participation
for women.* A natural interpretation of this set-up is that individuals choose whether
to enter ‘specialized’ (non-working wife) or ‘non-specialized’ (working wife) marriages.
We allow preferences and marital production technologies to differ across specialized
marriages and non-specialized marriages. The price we pay for this convenience is
that we must assume the stochastic components of wages and non-labor income are
observed only after marriage and labor force participation decisions are made.® Thus
the female’s participation decision depends on expected wages and non-labor incomes.
Conditional on the female’s participation decision, the labor supply decisions of all

household members depend on actual wages and non-labor incomes.’

4. Our way of modelling participation can be used to incorporate other discrete choices
in the model. One such decision, which is currently absent in collective models, is
fertility. We show how endogenous fertility can be incorporated in the model as part

of the marital matching process.

5. Marriage, in our model, serves two purposes. First, it allows for specialization in
households where only one spouse works. Second, marriage allows for full income
and wage risk sharing between spouses. We provide a characterization of efficient risk
sharing over full income. Our characterization builds on that of Chiappori (1999), who
considers risk sharing of non-labor and labor income. We show that for efficient ez-ante
spousal risk sharing over full income, the sharing rule must be a constant fraction of

full income.

We are indebted to a large literature. The study of intra-household allocations began with

Becker’s rotten kid theorem, the early work of Manser and Brown (1980) and McElroy and

4Blundell, Chiappori, Magnac and Meghir (2001), Vermeulen (2006), and Lise and Seitz (2004) present

collective models in which one or both spouses do not work full time.
°In Tyigun (2005), individuals sort by actual wages. In our model, they sort by expected wages. We chose

sorting by expected wages to reduce the number of distinct types of individuals in the marriage market. A

small number of distinct types avoids the problem of thin cells when estimating marital matching.
6This assumption is analogous to the empirical practice of using predicted, as opposed to actual, wages in

models of labor supply See, for example, Arrufat and Zabalza (1986) and Hoynes (1996) and ***. MaCurdy
et al. (1990) point out that this approach is somewhat problematic as the budget constraints will be miss-

specified.



Horney (1981) within a bargaining framework, and Chiappori (1988, 1992) in the collective
framework. We also build on static transferable utilities models of the marriage market
(Becker 1973, 1974; summarized in Becker 1991). Browning, Chiappori, and Weiss (2003)
use it to study marital sorting in the collective framework. Tyigun and Walsh (2004) extend

the analysis to include pre-marital investments. Neither model includes labor supply choices.

Two recent papers are closely related to our work. Iyigun (2005) studies marriage match-
ing and family labor supplies in a transferable utilities framework. Chiappori, Iyigun, and
Weiss (2005) (CIW hereafter) study matching, labor supply (including the decision to spe-
cialize in home production), fertility, and divorce. Our paper differs from this recent work
in focus. Our goal is to develop an empirical framework that minimizes a priori restrictions
on marriage matching and labor supply patterns. Iyigun and CIW are interested in deriv-
ing unambiguous predictions for marriage matching and spousal labor supplies by assuming
spousal wages (or earnings capacity) are complements in household production. Our empir-
ical framework can be used to test some of the qualitative predictions of Iyigun and CIW’s

models. Thus, the papers are complementary.

Our static model is restrictive. We assume that the sharing rule is based on expected and
not actual wages. That is, we assume spouses have access to binding marital agreements
and there is no divorce. There is an active literature studying dynamic intra-household
allocations and marital behavior. Davis, Mazzocco, and Yamaguchi (2005) study savings,
marriage, and labor supply decisions in a collective framework, in which an individual’s
weight in the household’s allocation process depends on the outside options of each spouse,
in this case, divorce. Lundberg and Pollak deal with marriage matching without binding

marital arrangements.”

The remainder of the paper is organized as follows. In Section 2, we describe our bench-
mark version of the collective model, which features labor supply, participation decisions,
marriage matching, and risk sharing over full income. Section 3 describes the marriage mar-
ket and the equilibrium. In Section 4, we establish conditions under which the structural
parameters of the model (preference parameters and the sharing rule) are identified. A sim-

ple example with one marriage market is presented in Section 5. We extend our model to

"Other studies include Ayigari, Greenwood, and Guner (2000), Seitz (2004) among others.



incorporate fertility decisions in Section 6. Section 7 concludes.

2 A Collective Model of Household Labor Supply

There are t isolated societies. An important identification assumption, discussed in detail
in Section 4, is that variables are society specific while preference parameters are not. Each
society has two periods. In the first period, individuals choose whether to marry or not.
After their marital choices, they choose labor supplies and consumption in the second period.
There are I types of men, ¢ = 1,..,I, and J types of women, 7 = 1, .., J. Fertility, whether
the woman has children or not, is part of the definition of a woman’s type in this version of

the model. In Section 6 we extend our model to explicitly incorporate fertility decisions.

Let m! be the number of type i men and fjt be the number of type 7 women in society
t. M* and F* are the vectors of the numbers of each type of men and women, respectively
in society t. If they marry, men and women have to choose their type of spouses. All
men and unmarried women have positive hours of work. Married women choose whether to
participate in the labor force, and conditional on participation, how many hours to work.
The participation status of a wife is known as of the time the marriage decision is made.
Thus a marriage is characterized by the quadruplet {3, j, p,t} where p = 1 if the wife works
and p = 0 if the wife does not work. One interpretation for this arrangement is that agents
choose whether to enter a specialized marriage, where one spouse works in the market and
one remains at home versus a non-specialized marriage, where both spouses work. If a man
chooses not to marry, p = . and his spouse is j = 0. If a woman chooses not to marry, p = .
and her spouse is i = 0. If a type ¢ man wants to match with a type j woman in a type p
marriage, he must transfer to her Tf}t units of non-labor income. These transfers are used
to clear the marriage market. The equilibrium transfers only depend on {i,j,p,t}. They
do not depend on the particular man or woman in the match. If a man or woman remains

unmarried, 75 = 755 = 0.

Consider the choices that woman G of type j has to make. First she has to decide what
type of marriage to enter into, if any. After marriage, she has to decide on her consumption
and possibly her labor supply. In order to decide what type of marriage to enter into, she

has to evaluate her expected payoffs in marriage from the different choices that are available



to her. We start by considering her consumption and labor supply choice in an {i, j, p, t}
marriage. Much of this part of the analysis is borrowed from Chiappori, Fortin, and Lacroix

(2002), and we will be terse in our exposition where possible.
2.1 Preferences

We assume individuals in each society have Stone-Geary utility functions. Consider a woman
G in society t. Let zJG be the consumption of woman G of type j matched to a type ¢ man
in a type p marriage. H”' " 1s her labor supply, where HYe =0, and I " is her leisure. Her

utility is:
cr. - o, N - H
Upt(C’UG’ HZth ng) (1- A’;j)ln <(1J——AP)J> + Afj In <jA—pj + I‘P + 5”@
] v}

where A, > 0, ©7; is her exogenous minimum consumption and Aj; her exogenous maximum
leisure (i.e. A}; = JG + ngG) Notice that A}, ©F; and A}; all depend on (i, j,p), which
allows for differences in home production technologies across different types of marriages.®
Given her individual budget constraint, variations in ©7; and A}; will generate systematic
differences in labor supplies. Since C’?G and H Z-tG must be non-negative, Afj must be positive
but @fj may be negative. Since fertility is part of the definition of the type of a woman, we
allow women with and without children to make different labor supply choices. Variation
in AZ, @fj and Afj across types of marriages allows the model to fit observed labor supply
behavior. The parameter I'}; shifts her utility by (7,7,p) and allows the model to fit the
observed marriage matching patterns in the data. Given her marriage choice, Ffj does not
have any effect on her consumption and labor supply decisions. Finally, we assume Ef;G is
a type I extreme value random variable that is realized before marital decisions are made.
The realizations of this random variable across different women of type j in the same society
will produce different marital choices for different type j women in period one. Given her

. . t . . ..
marital choice, &tij also has no impact on her consumption and labor supply decisions.

The specification of a representative man’s problem is similar to that of women. Let cf; p

be the consumption of man g of type j matched to a type 7 woman in a type p marriage in

8Following Chiappori, et al. (2002), there is no explicit consideration of the provision of marriage specific
public goods or altruistic preferences. See Chiappori, Blundell, and Meghir (2004) and Section 6 of this

paper for a collective model with public goods.



society t. Denote his labor supply hwg If he chooses not to marry, then p = . and j = 0.
The utility function for males is described by:

-8, - I
Wb (e B et ) = (1—6%)In ((ljg_ 5?.5) + 0 In ( ] 7 Jg) +ol el
ij ij

where ¢7; is his exogenous minimum consumption and A}; his exogenous maximum leisure

t t . , . .
(A5 = hij, +15;,). As is the case for females, 7j; allows the males’ baseline level of utility to

vary by (7, 7,p) and gw is a type I extreme value random variable which is realized before

g
the marriage decision is made.

2.2 Private budget constraints

We first define full family income for a particular husband g and his wife G in a type {1, j, p, t}

. . . . pt
marriage. Total non-labor family income is A7 .

AV

pt
higc = Aljexpe;

zggG’

pt .
where € is an 7id random variable with zero mean and a constant variance 4. Tt is
realized in period two, after the marital choices occur. The systematic component of per

spouse non-labor family income, A, is known prior to marriage. The wage for a working

’L] ’
woman is described by:

1t
W]G W exp wG7

)

where £}/, is an éid random variable with a zero mean and a constant variance oy, realized

after her marital choice. The systematic component of the wage, W', is known prior to

177
marriage. Let the covariance of €}/ o and &/, be oaw. For families whose wives do not

work, W, = 0. The male’s wage is determined by:

wh = w? expf

9 ijg’

where 51]9 has mean zero and a constant variance o2,

covariance with é‘”G of ow,. We assume 5” , 1s realized after marital status is chosen, but

. . pt
covariance with €, of 04, and

Dt

w;; is known prior to marriage.

We can now define full family income Y .. which is realized in the second period:

ijgG>

TPt

ijgG

= Al o — 00— O + ALWE G + Al (1)

ij9G



Full family income is the market value of the endowment of the family in the second period,
less minimum consumption (6;; + ©7;). We assume that the husband and wife will divide
the full family income between them according to the sharing rule, which they take as given

at the time they make their labor supply decisions.

Chiappori (1988) shows that, under Pareto efficiency, intra-household allocations may be
decentralized by first distributing exogenous non-labor income between the members of the
household, according to a pre-determined sharing rule, to obtain a private budget constraint
for each member. Here, we assume households fully share risk over full income and intra-
household allocations are decentralized by distributing exogenous full income between the
members in the same fashion. Let Ti’}t be the pre-determined share of full family income that
is allocated to the wife in the second period. The husband then has (1 — Tgt)Tﬁ.’; g of full
income available in the second period. In this section of the paper, and in the second period,

pt

1. t . . . .
families take 7'5- as given. In Section 3, we show how 7" can be derived from marriage market

clearing in the first period. If a woman chooses to remain unmarried, 1 —74f = 655 = A = 0

0t

and if a man chooses to remain unmarried, 7 = % = A% = 0. Given her share of full

family income, the private budget constraint of the wife is:

pt 1 pt pt D ~pt D
I/VijGLijG + CijG < TijTing + ®ij7

and the private budget constraint of the husband is:

wl P+ < (1 — 7)Yy

D
1jg"ijg ijg — J ijgG + eij'

Adding the private budget constraints yields the family budget constraint:

wlt Pty P

pt rpt pt pt D D
iiglije T Cijg + WijaLija + Cijo < Tijea + 035 + O3

pt P 11/pt p bt
< Ajjga + M Wije + Mjwijg.

As long as Tf’}t € (0,1), the private budget constraints satisfy the second period family
budget constraint. If the husband’s wage falls in the second period, the wife’s private budget
constraint shrinks. If the wife’s wage falls in the second period, her husband’s private budget
constraint also shrinks. The husband and wife thus provide wage insurance for each other.

There is full risk-sharing in the household. In Appendix A we show that the household’s

decisions are ex-ante efficient when husbands and wives share risk over full income.



2.3 Household decision problems in the second period

We can now describe the problem solved by married agents in the second period. The
objective of women in {1, j, 1,¢} marriages, given Tiljt, is

1t 1t 1t
max Uz] (CZJG7 sz’EijG>

)

subject to Wi, Lt + Clig < 70T o + O, (2)

Women in {4, j,0,t} marriages make no decisions after deciding to marry. The objective of

men in {4, j, p,t} marriages, given 7;7, is
pt t pt pt
max u; (ijwlwg’ Z]g)
CL]Q ijg

t 1pt T t
subject to wli I + ¢l < TEYY L+ 67 (3)

Finally, the objectives of single women and single men are

. .t
max Uoj (Cogcn 0]G7 50jG)

Cot Lit

0;G705G
subject to W(')E-GL@tjG + COJG < TO]G + @bj (4)
and
t
m%{‘( U ( @Og?h(}g? 7,09)
zOg’ i0g
subject to wig,lio, + oy < Tiog + Oios (5)
respectively.

2.4 Spousal labor earnings

Solving her problem of a female in a i, j, 1, ¢ marriage, as outlined above yields the following

expression for labor earnings:

)/z]G VVUGHM (6)
1.1
= WAL — ALriTl
= Azlezljt(ezlj + @zlj) + Al (1 - Al 1t)VVng Al lt)‘l zgg Al ltAzng

10



The labor earnings for a male ¢ in a {i, j, p, t} marriage satisfy:
pt _ ot gpt Pt D D Pty ~pt
Yijg = Wisghijg = wizgN; — 05(1 — 735) Ve (7)
= 6%(1 — Tg)(@j + @%]») + )\fj(l — 5%(1 — Tg;-t))wpt — o (1 — Tgt)A%WZtG

ijg 7,
D pty ADL
- 5z‘j(1 — Tij )Aing'

It is worth noting that the labor earnings equation are quite flexible. They have a {i, j, p, t}
specific intercepts, own and spousal wage slopes, and non-labor income slopes. It is also the
case that hours are not restricted to be everywhere increasing or decreasing in own wages, and
whether labor supply schedule is backward bending or not depends on the marital regime.”

Hours of work are decreasing in spousal wages and non-labor family income.

2.5 Indirect Utility

1t

In the second period, given 7,/ T} - and W/, a working woman’s indirect utility is:

1t 1t 1 1t 1 1t

Let E be the expectations operator. Denote Xf;t =K [XZZG].N Since a working woman only

t t t t . . .
observes W', A7, 77 and &}, when she chooses her marital status, her expected indirect

9For example, female labor supply is upward sloping if /\lewilj’-fg + A}qu > (92-1j + @%j) and downward
sloping otherwise.
OFor future reference,
¢ ¢
Tfj = EY?

1jgG
_ APt _ pgp _ P 4 pt D, pt
= Aij Hij @ij + AijW,ij + Ajjwis

2 _ 2 _ pt pty2 2 P2 2 P2 _2 P
UT?} =oyp fE(Ting — Tij) =05+ (Aij) oW + ()\ij) O + 20,0 A0+

2A‘?J OAwW + 2A‘?J )\fjaww,

and

E(ln Y

¢ -2 2
,ngG) ~ In T% — (Tfj) oyr -

The variance of full income, cr?fl_,‘7 of {i,4,p,t} couples is independent of ¢, the society in which the couples
ij

are located.

11



utility from marital choice {i,7,1,t} in the first period is:!!

1pl 11t glt pprit 1t 1t

igo tag oo L Rago Thago

_ 1t 1t 1 1t 1 1t
If she chooses to marry and not work, she will obtain an expected indirect utility of:

V;[J)-(Qioj + 0V 79 A% 0t 5?;(;) =(1- A?j)(ln 7‘3»’f +In T?}) + A?jln(/\% - Agj)

i) Tig oo “ g Wago

+ F?j + 5%%.
Finally, if she chooses to remain unmarried, she will obtain an indirect utility of:

Vi (A Wit e6ia) = In Y, — Ay n Wi + Ty + €56

In the second period, given (1 — 7/)Y}l - and w]f,, the man’s indirect utility is:
In(1 — TZ-t) +1n Tf;gG — 5% In wf;G + %’-’j + Ef;g.

In the first period the man’s expected indirect utility from marital choice (i, 7, p, t) is:

D (P p _pt gDt pt  pt _pt\ __ pt pt D Dt P pt
Uij(eij + @ij> Tij >Aij> Wij 7wij>€ijg) =In(1 - Tij ) +1In Tij - 51’;' In Wi + Vi T Eijg

Il
I

If he chooses a non-working wife, W = 0. If he chooses not to marry, ©;, = 0 and W;;
2.6 Marriage decision problems in the first period

In the first period, agents decide whether to marry and whom to marry given expected wages
and non-labor incomes. Given the realizations of all the 55’;@ she will choose the marital
choice which maximizes her expected utility. She can choose between [ x 2 4 1 choices. The

expected utility from her optimal choice will satisfy:

x/ t 0t 1t 1t o
Vv (80jG7'-7€ijG7 R tel --7€IjG> =

(O At ot 0/p0 0 0t A0t , 0t _Ot
maX[VOj(Gij» A0j7 W 50jG)v % V;j(eij + @z’j7 Tijs Aij7wij ) 51‘;‘0)7 -
1/p1 1
VU(GU—F@I

5 1 AL Wi wjs e15a))- (8)

HE(n T%;QG) ~In Tlljt — (T};)fQ(JEl + (Ailj)QUIQ/V + (A}j)Qa,ﬁ, + ZA%jUAw + 2Ai1jUAW + 2Al-1j/\}jaww)

12



The problem facing men in the first stage is analogous to that of women. Given the realiza-

tions of all the € he will choose the marital choice which maximizes his expected utility.

7, g7
He can choose between J *x 2 + 1 choices. The expected utility from his optimal choice will

satisty:
t 0t 1t 1ty
Uk (40050 Eijgr -+ Eijgr s Eijg) =
.t 0 0 Ot Ot 0t _0t
maX[ (ez]7a107 107810g) 9 z](e +@’Lj7 iJ Z]’wij7€i0g)7"7
1 lt lt
vis (01 + O©py 7y, ALl Wi wil, €irg)l- (9)

3 The Marriage Market

If there are lots of men and women of each type, McFadden (1974) shows that for every type

of woman j:

In 7! — In g, (10)

and
In72)f — In ug; (11)
where ﬁg is the number of (7,7, p,t) marriages supplied by j type females and ,u(l)g- is the
number of type j females who choose to remain unmarried. The right hand side of (10) and
(11) may be interpreted as the systematic gain to a random type j female from entering into
n (i, j, p,t) marriage relative to remaining unmarried. The expected relative gain for a type

j woman who chooses an (4, j, p, t) marriage is larger than for alternative marriages because

she is chooses the type of marriage which maximizes her expected utility.

Similarly, if there are lots of men and women of each type, for every type of man 1,

In Hf; —Inp}) (12)

= (%pj — %o0) + In(1 — TZ—t) +1In Tf; - 5% lnwf; — (InYh — o lnwy), j=1,..,J,

13



where H?; is the number of (7,7, p,t) marriages demanded by j type males and g} is the

number of type ¢ males who choose to remain unmarried.

Marriage market clearing requires the supply of wives to be equal to the demand for
husbands for each type of marriage:
t —pt __ pt
lnﬁfj = Ing; = Ingg;. (13)

V(i, 7, p,t). There is an additional feasibility constraint that the stocks of married and single
agents of each gender and type cannot exceed the aggregate stocks of agents of each gender

in each society:

B =ty + o 1
%,p

mi =+ >l (15)
J:p

=31 (16)
M = "ml. (17)

We can now define a rational expectations equilibrium for each society. There are two
parts to the equilibrium, corresponding to the two stages at which decisions are made by the
agents. The first corresponds to decisions made in the marriage market; the second to the
intra-household allocation. In equilibrium, agents make marital status decisions optimally,
the sharing rules clear each marriage market, and conditional on the sharing rules, agents

choose consumption and labor supply optimally. Formally:

Definition 1. A rational expectations equilibrium for society t consists of a distribution of
. .. . . N A ~pt
males and females across individual type, marital status, and type of marriage {,u'(fj, ik, ,ufj},

a set of decision rules for marriage {V (ehq, - €5y -+ Eijar - 1)

t 0t 1t 1t

Apt ~pt 7pt 7pt . ~pt .
{CF, &5, LYy, 15}, and a set of sharing rules {7} } such that:

V(e )} a set of decision rules for consumption and leisure

et et el )} solve

e 7% (ot 0t 1t 1ty 7
1. The decision rules {V*(e4;c: -+ Eijar -+ Eijar -+ Eia)s V(€ g Eitgr r Eitg

(8) and (9);

t
10g7 **»

14



2. {%Z»t} clears the (i, j,p,t)"™ market, implying (13), (14), (15), (16), and (17) hold;

3. Given {%Z-t}, the decision rules {CP", ¢ L' 1"} solve (2), (3), (4), and (5).

170 “ig o igo Yig

4 Ildentification

In this section, we establish the conditions under which preferences and the intra-household
allocation process can be recovered. In particular, we show that information on labor sup-
plies, wages, and non-labor incomes from at least two marriage markets (without imposing
any restrictions regarding marriage market clearing) allows us to fully recover preferences
and the sharing rule for couples in which both spouses work. For couples in which the wife
does not work, the restriction that marriage markets clear is necessary for full identification

of the model.

4.1 Singles

Recall female G and male g labor earnings equations:
Yiia = D8y,;90, + My (1 — A )WOJG’ Ay Aviq
and
yiég Siolio + Aip(1 — dip)w zOg —9; AZBg’

are observed, while 6;,, ©;

respectively. Assume that Yiiq, yio,, Wej 0>

0jg> 109’ g
d;0, Ny Ajp and Ag; are unobserved. Consider the following reduced form empirical spousal
labor earnings equations:

t
Ajiq and aj

03>

YE)]G BO] + B(‘)/}/tWOEG + BE;{]tAOJG (18>
yzOg = sz + sz szg + bAtAz%g (19)
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It is straightforward to show that we can estimate all the structural parameters that deter-

mine their labor supplies for single women and men as follows:

. A
.t
j B(]j
Wt
i 1 _|_Bé4jt
Oi = _bf(l)t
b
00 = b7
2
bt
Aip = —L .
14 byt

4.2 Couples with working wives

Recall the labor earnings equations for husbands and wives in non-specialized marriages:

1t 1, 1t/pl 1 1 1,1t 1t 1 __1ty1 , 1t 1 1t 51t

i i ijg 1jgG
and
yilfg = 5i1j(1 - Tiljt>(0i1j + @'}j) + )‘ilj(l - 5i1j(1 - Tz‘ljt))wiljtg - 5z'lj<1 - Tzljt)AzleI/étG
1 1ty 41t
- 5@‘(1 — Tij )Aing7

: 1 1t 11t 1t e +1t gl @l
respectively. Assume that Yjq, y5,, Wi, wije and Aj o are observed, while 7,7,0,.,©;;,
oL, A

4> AL, Al and Aj; are unobserved. Consider the following reduced form empirical spousal

labor earnings equations:

Vil = B+ BY Wl + Bfull, + B Al 20)
1t _ plt Witir 1t wt, 1t At g1t
Yijg = bij + bij VVijG + bij Wy + bij Aing' (21)

1t

If we do not restrict the equilibrium sharing function 7;;', we can identify A;;, A, A}jT“

ij o
0;;(1—=71) and (6; 4 ©};) from estimating the spousal labor earnings equations. In fact, the
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model is over-identified along this dimension:

it Blt
% 7, 1 1
i ij
Bt bt
L B (23)
A A 7
Brijt 1 + szt J
bVt BVt
W T AL (24)

At At 2
i 1+ B

Restrictions (22) to (24) on the labor earnings equations hold as long as the equilibrium shares
of full family income are determined prior to the realization of wages and non-labor family
income. In other words, these restrictions are implied by our version of the collective model
of intra-household allocation of resources, not by our model of marriage market clearing.!?

Given estimates of AL, Al

iy Al, and (0], + ©};), we can estimate full family income for each

1t

working couple, 17, using (1). The observation of labor supplies for both members of

the household is not sufficient for the separate identification of the transfer (7}f) and the

1

relative weight of consumption versus leisure in preferences for men and women (521] and A,

respectively). To highlight the identification problem, we have:

B! =—ALT! (25)
bt = =051 — 7). (26)

ij

This is analogous to the standard result (Chiappori, 1988) that Pareto efficiency and the
observation of labor supply, wages, and non-labor incomes allows identification of the sharing

rule up to an additive constant, as in this case Tl-ljt is a constant.

What is new in our framework are the following observations. First, we show that
introducing an additional restriction from the marriage market, namely marriage market

1 ~
clearing, does not solve the above identification problem. Let %13 = exp(;ﬁ) and Fllj =
20
1
exp(%). Assuming marriage market clearing, the marital demand equation, (12), and the
05

b
ijg

functions in the marriage market will not be of the form described in (10) and (12). But restrictions (22)-(24)

1250 for example, if ¥ i and e;. are not iid extreme value random variables, the supply and demand

have to continue to hold as long as the equilibrium shares of full family income are determined prior to when

wages and non-labor family income are realized.
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marital supply equation, (10), imply:

1 ~1l 1t\ =31,

Mi; —(1- lt)%'jTi;(wif) Y (27)
i Tij T.‘t( .,t)—&:o

Hio 0\ Wio ‘
1t 1 1t (71t —AL

Hij _ FijTij(Wij) ’ ‘ (28)

: 1 —
po; TG (WE) T

Since wjf wiy Wi Wih Tif Ti, and Ty, are observed, the unknowns in (25) to (28) are

AL, 04, T, Ak, T We have five unknowns and four equations. So with a single society ¢,

the model is still under identified, even after imposing marriage market clearing. This result

is not surprising, as introducing marriage market clearing introduces additional parameters

determining the gains to marriage.

Second, incorporating marriage markets introduces provide additional information that
does solve the identification problem in the following sense. If we have two societies, = and
y, that differ in labor supplies, wages, and non-labor incomes (and thus sharing rules) but

not in preferences, then we can identify A}j, (5}j, Tilj’” and Tl-ljy from labor supply as follows:
Ayp1l Azply
A = Db = By (29)
ij

1y lx

Ayl Axply

T (30)
lz1lx 1z1,ly

g L i o)
ij 7ig ij g

Ay Bz‘lyybllf — Bilaybzljy (32)

v By - B

Since A}, 055, 7,57 and Tiljy are identified from the labor supplies equations, the parameters

7i; and I';; are now over-identified, as (12), and the marital supply equation, (10), imply:

g

L M TR e 1 T 1

Vg Yl k)T (L= ) g T (w7 (1= 1)

and

o Y We) ™™ 1 puf Yo (W)™ 1

j
U el (le AL ple Y ALy iy —AL Ly
Hog Yo (WiF) ™% T foj ;7 (Wi') ™70 735

]
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Adding marriage matching to the collective model cannot aid identification if there is only
a single society because the base gains to marriage matching add additional unknown pa-
rameters. Adding additional societies in combination with labor supply data allows us to
estimate all the parameters within a marriage pair that determine intra-household alloca-
tions. If we have additional societies, labor supplies and marriage matching data, some of
the preference parameters will be over-identified. Since transfers are society-specific, Tiljt is
always just identified from observations on labor supply. It is worth emphasizing that we do
not need to impose marriage market clearing to identify the sharing rule. Thus, the sharing

rule is identified solely off labor supply as long as we have information on more than two

markets.
4.2.1 Couples with non-working wives

Recall the husband’s g earnings equation in specialized marriages is:

ot = %1 — 700 (65 + ©5) + A5 (1 — % (1 — 7))ty — 6%(1 - 78) A%,

I

1, 1t 1t 1o 40
We observe y,;, w;;c and A; while 6, ©;;, 4,

0 ot :
es i Aj; and 77 are unobserved. Consider the

following reduced form empirical spousal labor earnings equations:
0 0 Owt, 0 0At A0
Yigg = Vij + b33 wijy + b Ay (33)

If we do not restrict the equilibrium sharing function 7}, we can identify AJ;, o7;(1 — 7Y)

and (9?]- + @?j) from estimating the husband’s labor earnings equations. Given estimates

of \j; and (6}; 4+ ©};), we can estimate full family income for each working couple, T .,
using (1).'® As in the case for working couples, it is not possible to separately identify the

sharing rule from the relative weight of consumption in preferences for the husband, i.e.:
0A 0 0
bij t= _5ij(1 - Tijt)-

If we have two societies, x and y, then we have:

0Azx 0 Ox
bii " = —6;(1 —7") (34)

ij

B = 50 (1 — 1) (35)

ij

13This means that we can also estimate 0%0 )
b
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and the model is still not identified from observations of labor supply alone. In this instance,

0 ~
marriage market clearing does aid in identification as follows. Let 7); = exp(%) and I'Y; =
0
exp(ﬁ—:_). Assuming marriage market clearing, the marital demand equation (12) and the
J

marital supply equation (10) imply:

0 ~0 Y0t (0t —62;
Hy _ (1— %) ij Loy (wiy) ™" (36)
t ij (gt )80
Fio T (w;p) %
= (1-A2) A0
l’l’?]t' _ F?j [T%t"f?ﬂ ! (A?j) Y (37)
T S
Here we have six unknowns, A%, 6%, A% 79 59 and I'%. If we have two societies, = and v,
ij» Qijr Sigs Tigo Mij ij
then we have:
by = =051 =7 (39)
0z 20 YO0z (, 02\ =65,
Hij _ (1 _ 0m>713Tz] (wij ) J (40)
T T’LJ T .\ —69
Hio T (wig )~
0z 70 [0zy0z](1=A%) (A0 \AY
iy T [T (A (41)
r NG 0
Mg (W)t (AY)
0 ~0 ~~0y [ Oyy—80.
: ij U\ —o0
Hio T T (wig)
Oy T [0y~r0y](1=A%) 4o \AO.
Mg _ Fij [Tij Tij} ! (Aij) 7 (43)

: —A9. 0.
Mg Mg (Wep) S (AD)R
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The sharing rule is identified. The solution is recursively given below:

y 1.0Ay T?Jy _ z  0yp0Ac Loy
60 In :U’zj IU’ZOb T%w;g In Mioﬂl] b” T:5w;o (44)
i~ Inw — Inwd
1] v
bOAx
oy
Oy Oy 5
~ s ( 7 )
%Qj _ J O?J/ -7 (47)
pio(1 — 75 >Tylzi;20
(1= a0y = Y (Wa) 2 — g X3, (W) 48
—Ay) = In 7P Y% —In TOyToy 48)
0 M 0 Z]
IO (A0 )2 — i Yo, (W)~ 20 (A%)* (49)
AST - Y [_Oy~r0y1(1=A%)
Hoj [Tij T"}

With two societies, Aj; and (6); + ©;) are over-identified from the husband’s labor earnings

equations, FO and A0 are not separately identified, and the remaining parameters are just
identified.

4.3 Derivation of the sharing rule from marriage market clearing

A primary gain to embedding the collective model in the marriage market is to provide a
theoretical rationalization for the origins of the sharing rule. Chiappori, Fortin, and Lacroix
(2002), among others, conjecture that the sharing rule in the collective model depends on
factors assumed to influence bargaining power within married couples. Such factors typically
include the sex ratio and the relative wages of the husband and the wife. We illustrate this
point by considering couples in which both spouses work so as to ease comparisons with
previous studies. Combining (27) and (28) yields:
sl
frio(1 = Tzljt)’y?l;l(t(liif—)&j” - 'ugJTZ]t FZI;X:”(WU)
0\Wip) Oj(WOj)

Then the sharing rule that arises from marriage market clearing can be expressed as:

1
1t
1t — 50
TZ] 1+Q(Z7]717t>, ( )
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where

t (W.t)A‘ ( 1t>51 Tt Fl
MO] 07

zO (Wlt) (U) 0) i TOt] 5/1]

This sharing rule is analogous to the one conjectured by in Chiappori, Fortin, and Lacroix

Q(i,4,1,t) =

(2002) in the sense that the sharing rule is a function of the sex ratio, and the gender gaps

in wages and non-labor incomes of men of type ¢ and of type j. It is:

e increasing in the ratio of single men to women (“ £2);
07
~1t

. . . o w;
decreasing in the marriage wage premium for men (=4
10

), and increasing in the marriage
irlt

; Wiy,
wage premium for women (Wt );
05

1

e increasing in the gender gap in the marriage preference shifters (F

);

ij

T,

0j

decreasing in the gender gap in full incomes for singles (

It is clear in this instance that the sex ratio of available men and women is endogenous.
This form for the sharing rule cannot be used for policy analysis as changes in, for example
Wo

y . The reduced form transfer will

be a function of all of the factors that determine the equlhbrium measures of marriages of
each type, namely the distributions of wages and non-labor incomes across types, as well as
the aggregate stocks of men and women. Factors such as M, F, w, WO'E, T, and Tbtj are

analogous to the distribution factors of Chiappori, Fortin, and Lacroix (2002).

The equilibrium measure of (i, j, 1) marriages, as a function of the measures of singles,

is:
1t 1t
1t :uzOIUOJAzj 1]

v :uzoazy + MO]AU

(51)

where

. TLThw-el
Y ng(de')_A
all = %JTM( ) 'éilj
N Ti6(w z’O) bio
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To solve for the reduced form transfer and the equilibrium measures of singles of each type
and marriages of each (i, 7, p) combination, we need to solve a system of (I*Jx2)x2+ (I +.J)

equations in (I % J % 2) %2+ (I 4+ J) unknowns, where the equations consist of:
1. I *J %2 supply equations for women (10) and (11)

2. I % J %2 demand equations for men (12)

3. I + J feasibility constraints (14) and (15),
and the unknowns are:

1. I * J % 2 equilibrium transfers
2. I x J x 2 marriages of type 7, j,p

3. I + J singles of types ¢ and j.

In general, there will not be a convenient analytic expression for the transfer. Thus, in
Section 5, we provide a simple example for a marriage market with one type of man and one

type of woman for illustrative purposes.

For the couples where both spouses work, marriage market clearing provides an over-
identifying restriction on the sharing rule within the collective model. In particular, since
we can solve a sharing rule from the marriage market that is independent of the sharing rule
we derived from labor supplies in Section 4.2, given estimates of Ap;, Ay, 05, 055, f}j, and
il-lj we can test whether (50) is consistent with (31). In other words, we can test whether
the sharing rule that rationalizes labor supply in marriage couples arises as an equilibrium

outcome in the marriage market.
4.4 Summary of identification results

We can summarize our identification results as follows. For couples in which both partners

work:
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1. From observations on labor supplies in one marriage market we can identify (6}; + @};),
Al

15
thus they are over-identified in non-specialized couples.

Azljt Each parameter can be identified separately off male and female labor supplies;

2. With the introduction of two marriage markets, along with labor supply, we can identify
0,/ Ajf, and 7} Furthermore, (6;f 4+ ©}7), 7, Aj! are over-identified. The imposition
of marriage market clearing is not necessary for identification.

3. If we also impose marriage market clearing, we can identify Aﬁf and f}; These pa-
rameters are over-identified with two markets. It will also be the case that Tl-ljt is over-

identified. We can test whether the sharing rule in the collective model is empirically

consistent with the transfer that clears the marriage market.
For specialized couples, in which the wife does not work:

1. From observations on the husband’s labor supply in one marriage market, we can
identify (0;3- + @j}) and /\;';-.

2. With the introduction of two marriage markets, (6;5 4 ©;5) and X\ are over-identified,

but no additional parameters are identified.

. : : : e SOE A it
3. If we also impose marriage market clearing, we can identify d;;, A, 77,

and 7,5. Each

parameter is just-identified.

4. We cannot separately identify A;; and fé

5 A simple example

In this section, we present a simple example that allows us to derive an expression for the
reduced form transfer that clears the marriage market. Suppose we consider a marriage
market with one type of woman and one type of man, i.e. I = J = 1. Suppose further that
all agents work positive hours. In this case, the equilibrium sharing rule takes the form:

2l (M - Nh)a
H(F =) A+ (M = pdy)a
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where
leszl;(Wiﬁ‘t)_A}j
N Ty (Wh) =%
~ 5
ATy
T3 (wi) %0

and i, is the solution to a quadratic equation of the form a,z? + apx + a, = 0 where
g, =Aa+A+a
a, =—[AF + aM + Aa(F + M)]
o, =AaF M.

There is only one positive root to this quadratic equation; thus the equilibrium stock of

marriages is described by:

. [AF +aM + Aa(F + M)] — [(AF + aM + Aa(F + M))? — 4(Aa + A + a) AaF M]3
= 2(Aa+ A+ a)

(52)

The equilibrium measure of marriages and the equilibrium transfer are complicated functions
of the aggregate stocks of men and women, as well as wages and non-labor incomes for men

and women when single and married.

6 Endogenous Fertility in the Collective Model

In this section, we show how the model can be extended to incorporate endogenous fertility.
The decision to have children is made at the same stage as the labor force participation
decision of women. In other words, when deciding whether and whom to marry, agents
also decide whether to enter specialized or non-specialized marriages (distinguished by the
participation decision of the wife) and whether to have a family (of a particular size) or to
be a childless couple. This version of the model allows for differences in home production
technologies for families of different sizes. Children are not treated as decision-makers in this

version of the model.'* Parents have preferences over children’s consumption. Children’s

1For a collective model with more than two decision-makers, see Dauphin, El Lahga, Fortin, and Lacroix
(2005).
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consumption is a public good in the household and parents need not agree on the valuation of
this good. This extension of the collective model has been considered by Chiappori, Blundell,
and Meghir (2004) (hereafter CBM). CBM establish that this version of the collective model
yields efficient outcomes as long as the public good is separable from the private good and
leisure in preferences. We use these results here to consider the implications of children for
the intra-household allocation of resources. As in Chiappori, Blundell, and Meghir, children
are taken as given at the time labor supply decisions are made. Our framework thus adds
nothing new in the analysis of the intra-household allocation of resources in the presence of
children. Where our framework differs is that endogenize the fertility decision as part of the

matching process.

In the extended model, we can describe preferences for women as:

Upft(cfpft It pepft 8pft) — AP ZfGt B g'ij + " 1n Ag)jf B HZ‘JZ
ij igGY "Gy T rijgGy SijG) T g A}Z]f ij <I)
pft _ qrf
+ (1= AP —o/")In Rijga — W)
" K (1- Af]f — CI)fjf)

t
) " Ff]f + €]z‘DJfG>

where K is total consumption of the kids in the household and f is the number of kids
(f €{0,1,..., F}). Preferences for men can be described by:

ft pf pf pft
uB (&I eI KPP = 5/ n <—CZEJ’9 % ) + ¢/ In <—A” — hijg)

ijgr 'Yijgr T ijgGr “ijg pf pf
5ij ¢ij
KPL — yr!
fp fp ijgG ij pf pft
+ (1 =6 — ;) In ((1 T ¢Z?f) +7i; +€ijg-
ij ij

Parents are assumed to jointly agree to an efficient level of consumption for their children in
the first stage of the two stage budgeting process. Full family income in the second stage of
the budgeting process becomes:
ft __ ppft f f fiypft S, pft ft
Tiga = Aijge = 0 — O + MG Wiie + Xjwijg — Kijye

Notice, full income for couples is now net of expenditures on children.

We can now describe the problem solved by married agents in the second period. The
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objective of women in {i,j, 1,t} marriages, given 7, and K, f’j’;G, is

ftewft rrpft g-pft _pft
C}}laL}ft Uij (Ciij Hz‘jG? King’ %’G)
ijaija

. 1t 71t 1t LE~nlt 1
subject to WijGLijG + CUG < T Ting + @Z-j

as before. Women in {3, j,0,¢} marriages make no decisions after deciding to marry and
choosing consumption for her children jointly with her spouse. The objective of men in

. . : ¢ t .
{4,J, p, t} marriages, given 77 and Kfjj;g, is

pfty pft pft g-pft _pft
max, v (g lijgr Kijger Eijg)
Cijgr'ijg

: pftipft ft pftrpft pf
subject to w;s i, + cfjg <7 Yot 0

Finally, the objectives of single women and single men are

Jtr vt .t St ft
max UOj (COjG>LOjG’7 KOjG7€OjG)

Ft o ft g ft
CojalojeKoja

subject to WO%LGJ;% + C(')J;.g + K[-)J;g < Tbéta + o/

05>
and
Stg St g ft e ft . ft
» H}?X e Usn (Ci0g7 li0g7 Ki0975i09)
Sogling Kive
. ftift St ft ft .
subject to wiggligg + ci{;g + Kiécg < Tiég + eiga

respectively.

Denote C’fjjg, CA'(')];.ta, ifjfé, ﬁb’;z, ézj;t , é;é;, ij?;t, ZA;{;;, Kfjg, [A((')J;-tc, and [A(ligé the solutions to

the labor supply and consumption decisions of single and married agents. The associated in-
direct utilities are described by V;/ (0, AJt W!! 56@2),..,%2“9%—1—@” Tt AT )00 &t?fé),...

5 ijr 105 j ij 0ty 2ty 0 Ay o

1f (ol f Uf _1ft q1ft yy lft ) Aft _1ft Fopf ft .t _.ft 0 (n0f
Vi (O + O, 715, A s Wit wpg epje for women and vjp (0;5, azy', wip s €5og) 5055 (03] +
@?jf7 Ti(;ft, a?j,w?]ft,sgg;),.., v}f(@i}c + @;Jf,Ti,ft, Agt, Wi,ft,wiljct,sgé) for men. Given the real-
izations of all the gffé, women will choose the combined marital and fertility choice which

maximizes her expected utility. She can choose between I %2 % F'+ F' choices. The expected
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utility from her optimal choice will satisfy:

w/ ft 0ft 1ft 1t
V*(€bir Eiics -+ Eija - ETjG)

maX[Vde(@'f AL et gb%)’“’vigf(egjf+@of OfE QOft 00t Oty

ijr 405 > oy > ij » Tij o+ ij > Wi €5
1f (plf If _1ft ALft (/lft  1ft _1ft
Vlj (91;' +@Ij77—[j 7Alj 7W1j » Wrj 75[jG)]‘ (53)

The problem facing men in the first stage is analogous to that of women. Given the realiza-

tions of all the gfj;t , he will choose the combined marital and fertility choice which maximizes
his expected utility. He can choose between J 2 F'+ F' choices. The expected utility from

his optimal choice will satisfy:

ft 0ft 1ft 1fty
U * (Eings 1 Eilg s Eilgr 1 Eilg) =
Frof ft ft ft 0f / pOf 0Of _Oft Oft Oft Oft
max[vio(gijvaio » Wip 751'09)»"’”@']' <0ij +9ijv7'ij y gy Wy 751’05])7"7
1f  plf 1f _1ft ALft ry Lft  1ft 1ft
Vii (0,7 +0,7.75 Ay s Wijw;y 7€iJg>]' (54)

7 Conclusion
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A Efficient risk sharing

A.1 Couples with working wives

Consider a match between a female G and a male g in a match where both spouses work.

The problem faced by a social planner in this instance is:

max / U(Cyo Loc)df (9.C)

subject to /U(ng,lgg>df(g, G)>u

Wa(T — Lyg) +wy(t — lya) + Ag + ag = Cyq + c46, VG, g,
or equivalently:

maX/ U(Wg(T — ng) + U)g<t — lgg) + AG + aqg — Cy@a, ng)df(g, G) (55)

subject to /U(ng,lgg>df(g, G) > . (56)

Let k£ be the Lagrange multiplier associated with the above reservation utility constraint for

the husband, v. The first order conditions with respect to ¢y, Ly, and l,q yield:

U, = ku, (57)
Uw = kuy (58)
UW = Uy (59)

Equations (57) to (59) are the solution to the planner’s problem.

Now consider the problem facing wives and husbands within the collective framework.

Taking the sharing rule as given, they solve:

max U(Cyq, Lya)

CgG)LgG
subject to WyaLya + Cya < 7y9a Y ya
and
max u(¢yq, lyc)
CglegG

subject to wyalye + coa < 796 Y ga,
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respectively.
The corresponding indirect utility functions can be written as:
U(Cyas Lye) = Urya Yy — Walya, L)
for women, and
V<C;Ga ;G) =V((1 = 746)T9G — w, ;Ch ;G)
for men.
Following Chiappori (1999), ex ante efficiency implies the sharing rule is the solution to:
ma:ngG/U(TTgG —Wyalye, Lye)df (9, G)
subject to /u((l — 790) Yoo — Wolya, U)df (9, G) > .
Let k£ be the multiplier. Then:
UcsY —WUcL: + UL, — Ku.Y — Ku.wl: + Kwl: =0
Since UcsW = Uy, and u.w = u;, we have
Uc = Ku,.
Differentiating indirect utility with respect to full income yields:
Uct —UWLYy 4+ ULy or UeTt
for women and
ue(l = 7) —uwly + wly or u.(l—r7)
1

for men. Since % = K, then 7 = - if the sharing rule is ex-ante efficient.
C
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A.2 Couples with non-working wives

Consider a match between a female G and a male ¢ in a match where the husband works

and the wife does not. The problem faced by a social planner in this instance is:
max / U(Cye)df (9.C)
subject to /U(Cgc,lgg)df(g, G)>u
wy(t — lyq) + Ac + ag = Cya + cya, VG, g,
or equivalently:
max/ Uwg(t — lge) + Ag + ag — cya)df (9, G)
subject to /U(ng,lgg>df(g, G) > .

Let k be the Lagrange multiplier associated with the above reservation utility constraint for

the husband, v. The first order conditions with respect to ¢y and Iy yield:

U, = ku, (60)
Uw = kuy. (61)

Equations (60) and (61) are the solution to the planner’s problem.

Now consider the problem facing wives and husbands within the collective framework.

Taking the sharing rule as given, the husband solves:
max u(cya, lya)
cqarlga
subject to wyalye + coa < 796 Y g6
The corresponding indirect utility functions can be written as:
U(Cya) = U167 4a)
for women, and
Vicya lye) = VI = 796) Y9G = wylye, lye)
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for men.

Following Chiappori (1999), ex ante efficiency implies the sharing rule is the solution to:

mawsy,, / U(tYye)df (g, G)
subject to /u((l — 790)Yya — Wolye, U6)df (9, G) > .
Let k£ be the multiplier. Then:
UcY — Ku., Y — Ku.wl: + Kull =0
Since u.w = u;, we have
Uc = Ku,.
Differentiating indirect utility with respect to full income yields:
UecT
for women and

ue(l —7) — uewly + wly

or u.(1 —7)

for men. Since UC = K, then 7 = 1+_K if the sharing rule is ex-ante efficient.

Thus our way of modelling the sharing rule clearing, where 7 is independent of the
idiosyncratic shocks which affect the family, subsumes risk sharing over full income within
the family. Put another way, given 7, there is no other intra-household reallocation of
resources which can increase the ex-ante utility of one spouse without making the other

spouse worse off.
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