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ABSTRACT

Bargaining and Specialization in Marriage”

Can households make efficient choices? The fact that cohabitation and marriage are
partnerships for joint production and consumption imply that their gains are highest when
household members cooperate. At the same time, empirical findings suggest that spousal
specialization and labor force attachment do influence the threat points of each spouse. As a
consequence, specialization and spousal cooperation can be costly for household members.
While the existing literature is divided on whether household choices are made efficiently or
not, there does not yet exist an attempt to identify the marriage market and household
dynamics that could induce endogenous cooperation and efficiency within the households.
This paper incorporates the process of spousal matching into a household labor supply
model in which (a) couples engage in home production, (b) there are potential gains from
specialization but specializing in home production lowers market wages, and (c) intra-marital
allocations are determined by an endogenous sharing rule that is driven by actual wage
earnings. The incentives to specialize are high when wage or spousal endowment inequality
is relatively high. Still, when there are equal numbers of men and women in the marriage
markets, spousal specialization may not occur unless there exists a commitment mechanism.
However, when the sex ratio is not equal to unity and there are singles in equilibrium who are
of the same sex as spouses that specialize in market production, matching in asymmetric
marriage markets induces spousal cooperation and specialization.
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1. Introduction

The traditional approach to analyze household choices takes the family as the relevant
decision-making unit.! The non-unitary household models provide an alternative to this
approach by treating the individual members of the family—not the family as a whole—as
the core decision-makers.? Starting in the early 1990s, the empirical literature began to
provide strong support for the notion that relative spousal incomes matter for family

3 Consequently, the non-unitary household

decisions and intra-household allocations.
models have emerged as compelling theoretical alternatives for analyzing the economics
of the family.

Despite their empirical success, non-unitary models of the household yield different
predictions and testable implications depending on whether or not household members
can cooperate and make efficient choices. As demonstrated by Chiappori (1988, 1992),
Pareto optimality enables one to recover the underlying preference structure of house-
hold members as well as the implicit sharing rule that influences the intra-household
allocations among different individuals. By confining household choices to those on the
Pareto frontier only, however, the so-called collective model also limits the kinds of vari-
ables that can influence intra-household allocations. In particular, it is well understood
that the sharing rules that help to determine household allocations can only depend on
external distribution factors, such as the sex ratios in the markets for marriage, the distri-
butions of non-wage income among men and women, and spousal endowments entering
a marriage.*

When spousal choices such as labor supply and production specialization influence

not only household income but allocations within it, cooperative behavior would be

!The theoretical foundations of this literature is provided by two seminal papers. In Samuelson
(1956), a consensus approach is emphasized as the rationale for treating the household allocation problem
as that of maximizing a single household utility function. In Becker (1981), the existence of an altruistic
household member is shown to generate outcomes that maximize total family income even in the presence
of family members with divergent preferences.

2The generalized underpinning of this model is provided by Becker (1981) and Chiappori (1988,
1992). Other examples include Manser and Brown (1980) and MacElroy and Horney (1981).

3See, for example, Browning et al. (1994), Chiappori et al. (2002), and Udry (1996).

4External distributions factors are variables that can influence intra-household allocations without
affecting the spousal choices within marriage. For a relevant discussion, see for example Browning,
Chiappori, Lechene (2004).



harder to sustain because it could be costly for household members to commit to efficient
choices. Indeed, there are some empirical findings to suspect that spousal specialization
and labor force attachment influence the threat points of each spouse. For example,
married men work longer hours in the market and have substantially higher wages than
unmarried men, and married women work less and have lower wages compared to single
women (which together suggest that wives who commit most or all of their time to
domestic production could be worse off in divorce).’ Of course, when spousal choices
affect the household balance of power, one can no longer restrict attention to the efficient
frontier. In that case, a plausible alternative is to model spousal behavior as a non-
cooperative bargaining process.® The major drawback of this approach is that household
allocations are likely to be inefficient, which in turn makes it impossible to recover the
preferences of household members and the sharing rules that determine intra-household
allocations.

As the popularity of the unitary model began to wane in favor of the non-unitary
household models, examining the conditions under which efficient household decisions
can be attained and identifying the determinants of intra-household sharing rules or
household decision making power became more of a pressing matter. And there are
both theoretical and empirical reasons for this. On the one hand, theorists need to con-
tend with the choice between the collective and the non-cooperative bargaining models.
Choosing the collective model means that spousal choices following marriage-or how
those choices could or could not alter allocations within it-have to be restricted. Relying
on a non-cooperative bargaining framework often implies limited empirical value due to

the likelihood that inefficient outcomes can be sustained; this makes it impossible to

5See Gronau (1986), Daniel (1992), and Korenman and Neumark (1992). For a detailed overview,
also see Weiss (1997).

On a related note, it is possible—at least theoretically—that the returns to domestic skill accumulation
is high enough that the partner who specializes in domestic production is better off (or no worse off) in
case of divorce than he/she could be without specialization. For this to matter and not adversely affect
the bargaining power of the spouse whose time is predominantly allocated to domestic work, however,
it ought to be the case that either remarriage is ensured or full specialization in domestic production is
optimal even for singles. Neither of these two cases is empirically valid, which lends further credence to
the notion that spousal specialization could alter the household balance of power.

SFor relevant examples, see Lundberg and Pollak (1993, 1994, 2003), Basu (2001), and Iyigun and
Walsh (2002).



recover the preferences of household members. On the other hand, empirical studies of
household behavior have to deal with the fact that spousal labor supply choices can in-
fluence the household balance of power. One less-than-ideal solution to this complication
is to acknowledge that labor income can influence household allocations but then to con-
strain labor supply choices and assume separability between consumption and leisure. In
short, while the choice of modelling continues to plague theorists and empiricists alike,
the existing methodological approach consists of making an assumption about the effi-
ciency of household choices and then utilizing theoretical and empirical models consistent
with that assumption.

In this paper, I establish the conditions under which cooperative versus non-
cooperative household behavior can be sustained as endogenously-determined marriage
market outcomes. By doing so, I am also able to identify the determinants of maritally
sustainable and endogenous intra-household sharing rules. In order to accomplish these
things, I incorporate the process of spousal matching into a household model in which
couples engage in domestic (home) production, there are potential gains from and costs
of spousal specialization and intra-marital allocations are determined by an endogenous
sharing rule that is driven by actual wage earnings.” The model features home produc-
tion and spousal specialization because they are two well-established economic benefits
of marriage; their existence motivates partnership formation and some degree of spousal
cooperation. And consistent with the empirical evidence cited above, the model incor-
porates a wage premium for labor force attachment and a penalty for specialty in home
production.®

According to the model, the incentives to specialize are high when wage or spousal
endowment inequality is relatively high. In spite of this, when there are equal numbers

of men and women in the marriage markets, spousal specialization may not occur unless

"In general, the existence of home production does not alter the conclusion that household members’
preferences can be identified; Chiappori (1997) shows that, as long as the domestic and market labor
supplies are observable, spousal preferences and the intra-household allocation rule can be derived (up
to an additive constant).

81 do not explicitly model divorce although the essence of what is derived below would be applicable in
an extension that allows for it. In two other papers, Chiappori-Iyigun-Weiss (2004, 2005), we investigate
other related implications of divorce on marriage and household allocations.



there exists a commitment mechanism. However, when the sex ratio is not equal to
unity and there are singles in equilibrium who are of the same sex as spouses that spe-
cialize in market production, matching in asymmetric marriage markets induces spousal
cooperation and specialization. In such cases, intra-marital allocations are determined
only by the sex ratio in the marriage market, the spousal wage rates, and the distrib-
utions of endowment among men and women in the markets for marriage. In sum, my
main findings are that the process of marital matching in the large marriage markets (a)
can sustain cooperative spousal behavior and (b) help to identify the determinants of
intra-household allocations.”

These findings suggest that neither strategic, non-cooperative interactions between
the spouses nor the endogeneity of intra-marital sharing rules with respect to spousal
choices made during the marriage need to be accounted for if the marriage markets
are large and the external distribution factors are asymmetric. The reason is that,
marriage market competition helps to ensure that each spouse is compensated according
to his or her marginal contribution to the marriage and that household decisions are
efficient. To state it more broadly, marriage is a partnership for joint production and
consumption and its gains are highest when household members cooperate rather than
compete. Nonetheless, the general consensus is that, since marriage generates a surplus,
partnerships could be sustained even with some degree of non-cooperation and spousal
competition. The main finding of this paper is that marriage market competition and
the gains from spousal specialization can help to ensure that non-cooperative behavior

is eliminated and the gains from partnership and marriage are maximized.

9In general, models in which spousal matches occur without any frictions (i.e. where all meetings
between feasible matches lead to a union) yield different implications than those like Hadfield (1999),
Baker-Jacobsen (2003), and Chiappori-Weiss (2000, 2004), in which there exists frictions in the marital
matching process (as a result of which not all meetings lead to marriages). While both approaches
have their own merits, models with frictions generally help to sustain inefficient choices. It is important
to note that this is not the case here. While I model spousal matching in the marriage markets as a
frictionless process, the endogenously-sustained efficiency result depends on the existence of singles in
equilibrium. As such, the main conclusions of the model below would remain intact in models with
spousal search frictions (to the extent that it has a higher propensity to yield singles in equilibrium than
models without frictions).



2. Related Literature

There are various strands in the economics of the family literature to which this pa-
per is related. Of course, the main one is the“collective” household model, which en-
compasses the early- and late-generation marital bargaining theories. In general, the
collective household model allows for differences between spousal preferences to affect
household choices by relying on an intra-household sharing rule. Its special case, the non-
cooperative bargaining model, generates the same feature via Nash-bargaining weights
that are exogenous to spousal choices. Among the earliest examples of the collective mod-
els are Becker (1981), Chiappori (1988, 1992), and Bourguignon and Chiappori (1994),
and those of marital bargaining are Manser and Brown (1980), McElroy and Horney
(1981), and Sen (1983). All of these models assume and rely on the fact that the sharing
rule or the bargaining power of spouses are determined exogenously (or endogenously but
based on external distribution factors). As a consequence, they all yield Pareto efficient
intra-household allocations.

At least on a theoretical basis, it is not clear that spousal bargaining power (or
the shares spouses extract from marital output) should be a function of potential relative
spousal earnings and not actual relative labor income. Taking this distinction seriously,
Basu (2001) and Iyigun-Walsh (2002) suggest models that treat the bargaining power of
the spouses as determined endogenously according to actual relative earnings. Due to
the fact that neither of these models consider and endogenize spousal matching, however,
they both yield inefficient household choices and allocations.

Even in models where spousal wealth is a public good in marriage, inefficient allo-
cations and choices can result. But as Peters and Siow (2002) have shown convincingly,
families make investments in education that are Pareto optimal once marital matching
is endogenized. According to their results, assortative matching and bilateral efficiency
together guarantee that, in the large marriage markets, the equilibrium distribution of
pre-marital investments are efficient. This is due to the fact that, when spousal wealth is
a public good in marriage, the competitive marriage market and the assortative match-
ing that occurs within it guide families to indirectly and reciprocally compensate each

other for the investments that they make in their own children. What I present here



differs Peters and Siow on three accounts: (a) spousal endowments are not public goods;
(b) household choices are based on an intra-household allocation mechanism; and (c)
spouses recognize that their labor supply decisions influence intra-marital allocations.

This paper is most similar to Becker-Murphy (2000), Browning-Chiappori-Weiss
(2003) and Iyigun-Walsh (2004). All three represent the early attempts to broaden
the collective approach to cover aspects of household formation that precede marriage.
Becker-Murphy and Browning-Chiappori-Weiss share similarities in that they both merge
the collective household model with marital sorting to explore the implications of spousal
matching. In neither paper, however, there is spousal specialization and endogenous la-
bor supply. Hence, households always make Pareto efficient choices. In Iyigun and Walsh
we extend the collective model to cover pre-marital investments and marital sorting. We
find that matching in the marriage markets helps to generate unique sharing rules that
support unconditionally Pareto efficient outcomes (where both intra-household alloca-
tions and pre-marital choices are Pareto efficient).

The remainder of this paper is organized as follows: In section 3, I present some
of the basics and discuss the choices of single men and women. The results derived in
that section help to establish the reservation levels of utility in marriage. In Section 4, I
derive the Pareto efficient frontier of a representative couple. In Section 5, I discuss the
equilibrium outcome that would attain for that same couple. In Section 6, I establish who
marries whom. In Section 7, I review the implications of spousal matching on household

choices. In Section 8, I conclude.

3. The Basic Model

Let there be a continuum of men, whose endowments y,, are distributed over the income
support [y, Y] according to some distribution G, and a continuum of women, whose
endowments y; are distributed over the same support according to the distribution H.*

Normalize the measure of all men in the population to one and denote that of women

19T do not address how these spousal endowments might be influenced by pre-marital choices made
by individuals in anticipation of marriage. As stated in Section 2, we examine this issue in Iyigun and
Walsh (2004). The main finding that emerges is that marriage market competition guides individuals
to choose efficient investments in augmenting their endowments prior to entering the marriage markets.

6



by r, r § 1.1

Now consider a modified version of the model specified in Weiss (1997, Section
5.3). According to Weiss’ taxonomy, there are four broadly defined economic reasons for
marriage: (i) division of labor to exploit comparative advantage and increasing returns;
(ii) internal supply of credit and coordination of spousal investment; (iii) the sharing
of collective (non-rival goods); and (iv) risk management via income pooling. In order
to maintain some degree of simplicity, I focus on the spousal specialization/increasing
returns aspect as well as the marital sharing of a collective /non-rival good. Accordingly,

the utility of a man is

U = he,, , (1)

and the utility of a woman is
V= th y (2)

where h denotes the consumption of household goods and where ¢; represents person i’s
consumption of purchased goods 7, i = f, m.
If a man and a woman partner up, they share the household good and get the same

utility from it, h. For a couple, the household budget constraint is

Cm+Cf :wm(l—lm)ym+wf(1—lf)yf s (3)

where [,,, and [ represent the time allocations of the husband and the wife to domestic
production respectively and w,, and wy represent the market wage rates for the husband

and the wife. For single individuals, (2) simplifies to

Now consider the following technology for the production of the domestic goods:

"Thus, r equals one if there are equal measures of men and women and it is less (greater) than one
if there are less (more) women than men.



Definition 1: (i) For a couple, h = h(lyYm, Lrys) = (lnym +15ys)*, 0 < o < 1. (ii) By
extension, for a single man h = h(l;,Ym, 0) = (lnym)® and for a single woman h =

h(0, lrys) = (Lyys).

The essential feature of the problem is the interaction in the traits that a couple
brings to home production in particular and their marriage in general. As Becker-
Murphy and Browning-Chiappori-Weiss note, when endowments are the only important
trait and the couple shares a public good, spousal attributes are complements in marital
production. The fact that couples share a public good in marriage creates gains from
marriage and marital surplus will be positive unless one (or both) of the spouses has
(have) no endowment. Given Definition 1 and the utility specifications in equations (1)
and (2), this will hold here as well: spousal endowments will be complements and, as we
shall establish below, marriage markets will involve assortative matching.

Let I, i = f, m, denote the optimal amount of time single men and women allocate

to home production. The maximization problem of a single man is given by

max U = h(lpYm, 0)cm = (LnYm) Wi (1 — L) Yim - (5)

m

And the maximization problem of a single woman is given by

max V= h(0, lyp)ey = (Lryg) w1 = L)yy - (6)

Remark 1: The indirect utility level of single men and women equal:
U = WISy, 02 = Bwpyst® and VS = R0, l?yf)c? = ﬁwfy}+a,
(7)
where 3 = a®/(1 4 a)'** and where implicitly we have I3, = 17 = a/(1+ «), ¢},

= WY/ (1 + @), and ¢} = wyyp/(1+ ).

8



Proof: Follows immediately from the fact that [¥, i = f, m, are the solutions to (5) and
(6). O

4. The Pareto Efficient Frontier
For any couple (7, y;), the efficient levels of labor supply and intra-household allocations

of consumption can be derived by solving the following maximization problem:

max U+ V = hlmym, Lry;)(cm +cy) (8)
{Uf, lm,cpiem}

subject to Definition 1,

Cm+ < W1 = )Y +wyp(1 = Uy)yy 9)

and,

lm, <1 and Iy < 1. (10)

Thus, for the couple (y;,, y}), the Pareto efficient frontier is characterized by the

following first-order conditions:

a[wm(l - lm)y; + wf(l - lf)y;k‘]
b + Ley}

and,

afw (1 = 1)y, +ws(1 = 15)y7]
Ui + Lryy

— wyyy < 0. (12)

Letting (¥, i = f, m, denote the Pareto efficient levels of time allocated to home

production, we have



Remark 2: For any couple (y?,, y;), the Pareto efficient optimal household choices are

such that

(i) wmym > wry; & =0 A IF€(0,1];

(ii) wmyry, < wiys s Ee(0,1] A IF=0

(i) wmyy, = wpy; < 15,17 € [0,1] with I] + 17 € (0, 2).

Proof: Follows from the two first-order conditions (11) and (12). O

According to Remark 2, the Pareto efficient household choices involve some degree
of specialization when the market wage earnings differ between the spouses. In particular,
we find that the husband (wife) specializes in market production when his (her) potential
wage income exceeds that of his (her) partner’s. When that is the case, the other spouse
could specialize in home production only depending on parameter values. In contrast,
when the wage earnings of the spouses are identical, a continuum of labor supply and
home production time allocations generate efficient outcomes (where the only restriction
is that the couple allocates a positive amount of time to both home production and
market production). For heuristic purposes, I shall assume hereafter that, when wage
earnings differ so that there is specialization, each spouse works either in the market
or at home and that when the wage earnings are identical, spouses allocate their time

between market production and home production as if they were single.'?

Assumption 1: Parameter values are s.t., ¥V (yi,, y}), Wy, > wpys < U5 =0 NIF =

L wnys, < wpy; < 17 =0A 12 =1; and wyys, = wpy; < 15 =17 = a/l + o

The last important piece of our model involves the notion that specialization in
home production can be costly and that the market wage of married individuals is higher

than those of singles. This leads to our second assumption:

12While these restrictions are not necessary, I make them for the purpose of expositional ease. More-
over, they can be justified on the premise that time allocation decisions are lumpy; either a person
can work full time in a market activity or half time. The restriction that specialization always in-
volves a spouse devoting full time to market production and the other full time to home production can
alternatively be generated via parameter restrictions.

10



Assumption 2: (i) If a spouse specializes in home production and then begins to work
in the market, his or her market wage rate equals w!, wl < w;, i = f, m; (ii) the
market wage rate of an individual who specializes in market production equals w?,

P C
w; > w;, 1= f,m.

The justification for Assumption 2 is provided by the findings of Gronau (1986),
Daniel (1992), and Korenman-Neumark (1992), who document that married men work
longer than their single counterparts and have substantially higher wages than unmarried
men. They also show that married women work less and have lower wages compared to
single women. The main implication of this assumption is that specialization in home
production is costly and labor force attachment is beneficial.'?

Now let ¢F, i = f, m, denote the efficient spousal consumption levels and U” and
VE represent the indirect utility levels consistent with the Pareto efficient allocations.

On the basis of Assumption 1 and the three cases presented in Remark 2, the Pareto

efficient household outcomes will be as follows:

Remark 3: (i) If w,,y;, > wyyF, then I}, = 0 and I = 1. Hence, we have h = (y})*, cf
+ o = whyy, and UP + VE = (yp)*why;
(ii) If wpyy, < wyys, then 1)) =1 and If = 0. Hence, we have h = (y5,)*, c¢f + ¢},
= why and U” + VP = (y; )*whys;
(iii) If wyy, = wyyf, then I} = 1¥ = a/(1+«). Hence, we have h = [a(y, +y7})/ (14
a)l®, ¢f + ¢, = (wnys, +wpys) /(1+a) and UP+VE = Bys +y5)* (wmys, +wy5).

The basic point here is that, when the couple (y,, y;:) makes its decisions efficiently,
consumption choices can be separated from those regarding labor supply. That is, under

efficiency, the couple would choose its labor supply to maximize aggregate household

13T employ this structure on the basis of the empirical evidence cited above. But there are a number
of alternative specifications that would yield results that are similar to those presented here. The only
crucial requirement is for the market wage rate to fall upon specialization in domestic production.

11



utility and then rely on a transfer to regulate the desired and sustainable level of utility
for each spouse.

On the basis of Assumption 2 and the optimal patterns of spousal specialization in
Remark 3, we can derive the threat points of each spouse conditional on specialization.
Let those threat points be represented by UF® and VF° for the husband and the wife

respectively. Then, we have

Remark 4: (i) If wyy;, > wyy}, then I = 0 and [f = 1. Thus, U”® = guwb, (y,)'+*
and VP = puwl(y5)'* where UP® > U and VP5 < V5,

(ii) If wny;, < wyys, then IF =1 and If = 0. Thus, UPS = puwl (yr,)'** and V55
= puwl(y;)'t* where UPS < U® and VP9 > V¥,

(111) Ifwmy;kn = wfy;i, then lﬁ = l? — 1/2 Hence, UES — me(y:n)H_a and VES _
Bwy(y3) '+ where UPS = US and VS = V%,

According to Remark 4, when specialization is warranted (w,,y., # wfyjc) and a
partner devotes full time to home production, his (her) threat point in marriage decreases
due to the fact that, if (s)he went back to market production, his (her) wage income would
be lower. And since upon devoting full time to homework the drop in the market wage
is irreversible, this will have an important bearing on whether specialization will occur

within the household.

5. The Household Equilibrium (for a given couple)

Consider the decision problem faced by a couple with the endowments (y,, y;’i) Ac-
cording to Remark 3, this couple would gain from specialization in market and home
production when w,,y’ # wfy}.14 Now consider a standard Nash bargaining frame-
work in which the threat points of each spouse influence their consumption allocations.
That is, conditional on the choice of production specialization, suppose that the couple

determines their consumption levels in the following way:

14As I show below, given that the marital production function exhibits a complementarity between
spousal endowments, marriage will generate a surplus regardless of the pattern of specialization.

12



max (U —0)(V = V) = (hey, — U)?(hey — V)10, (13)

Cfy Cm

where 0 < 6 < 1 and where U = UPS and V = VF9 if the couple agrees to specialize
and U = U® and V = V¥ if it does not.

Since, for the time being, we take the state of their partnership as given, it is
straightforward to reveal that spousal specialization would not be sustainable. The next

proposition formalizes this observation.

Proposition 1: Taking as given the couple (y7,, y;’é) and in the absence of a commitment
mechanism, household equilibrium involves no specialization. Hence, we have £
=1If =o/(1+a), h=a(y, +y;)/ 1+ )%, cf + ¢ = (wayy, +wpyp) /(14 )
and UP + V¥ = B (yr, + y3)* (i, + wry}).

Proof: See Appendix Section 9.1.

We have now established that specialization and spousal cooperation may not be
sustainable taking as given a partnership. Next, we endogenize both the spousal match-
ing process and intra-household allocations consistent with marriage market conditions

in order to examine what impact, if any, they might have on household decision-making.

6. The Marriage Market Equilibrium and Household Choices

So who marries whom? As shown in Remark 3, the combination of home production
and the consumption of purchased goods generates a positive interaction between the
partners’ endowments, creating gains from marriage. As a result, the marriage market

equilibrium will involve assortative matching. In particular,

Remark 5: On the basis of equations (1) and (2) and Definition 1, the marriage market

generates assortative spousal matching.

13



Proof: See Appendix Section 9.2.

With assortative spousal matching, if a man with an endowment of v, is married
to a woman with yy, then the set of men with incomes above y,, must exactly equal
the set of women with incomes above y;. This implies the following marriage market

clearing condition:
I = Glyn) = o[l — H(y)]. (14)

As a result, we have the following spousal matching functions:

ym = {1 —r(1 — H(yply = olyy) (15)

and,
i = {1 =20 = G} = V). (10

where ® = Gt and ¥ = H 1.

All men and women would marry if there is an equal measure of men and women
in the marriage market (r = 1). All men would get married if there is a scarcity of men
(r > 1) and all women would marry if there is a scarcity of women (r < 1). If r >
1, women with incomes less than y} = v + ¥(1 — 1/r) (Y — ~) would unambiguously
remain single and if » < 1, men with less than y,), = v + ®(1 —r) (Y — ) would surely
remain single. If » > 1, the function described by equation (16) pins down the wife of a
man with an income of y,,,, and if » < 1 the function given by (15) identifies the husband
of a woman with an income of y¢. Of course, if r = 1 and the distributions G’ and H are
identical, y,, = ys. In sum, either of the functions ¢(ys) and ¢ (y.,) fully describes the

nature of spousal matching.

14



We are now in position to address what the sustainable marriage market outcomes

and equilibrium intra-household allocations look like.

7. Sustainable Intra-Household Allocations
With transferable utility, V (y%,, y;’é) in the set of married couples, the following three

conditions must be satisfied in equilibrium:
L 1-G(y,) =r[l — Hy})l;
2. Vyn € [v, Y], yj = argmax[h(lnyy,, Lpyf)(cm + ) = V] ;
3. Vy; € [v, Y], yy, = argmax[h(lnyy,, Lry})(cm + ) — U]

Part 1 of the definition is the marriage market-clearing condition defined by equa-
tion (14). Parts 2 and 3 indicate that all individuals choose their spouses optimally in
order to maximize their gains from marriage. Given Remark 3, spousal wage incomes af-
fect the patterns of efficient specialization within households; this makes marital output
dependent on relative spousal wage incomes.

Together with Remark 3, Parts 2 and 3 yield the following conditions respectively:!?

— = ay®lu, if w,, > w
7 Y d(yr) P(yr) > wyryy
oV X
By, = o(ys) wy if Wnd(ys) < WrYm (17)
Yy
oV )
oy (1+ a)wno(yy) if wne(yy) =wryy

and,

5 Note that the expressions below represent the first-order conditions after the the envelope theorem
is applied.
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ou

% - 7vzj(ym)awm if wyYm > wf¢<ym)

oU _ )

oy Y "0 (Yo it WonYm < ws(Yom) (18)
oUu )
W = (1 + &)wfw(ym) if WmYm = wfw(ym) .

We can thus derive the efficient levels of spousal allocations and utility:

Proposition 2: For a couple (y;,, y}),
(1) if Wy Ym > wyryys, then
Y vy
U=F%k+ wm/ P(s)*ds and V = K + awm/ t*Lo(t)dt ;
Yo vy (19)

(ii) if, WY < weyy, then
Y vy
U=F%+ awf/ s Np(s)ds and V = K + wf/ o(t)dt ;
Yo vy (20)
(iii) and if, Wy, Ym = wrys, then
Y vj
U=k + (1+a)wm/ W(s)ds and V = K + (1+a)wf/ (1)t
i vy (21)

where the additive constants, k, k', are the endogenously-determined utility levels

of lowest-ranked husbands and wives respectively (more on which below).

Proof: Follows from integrating equations (17) and (18). O

In Figure 1, I depict two different marriage market equilibria (which in general

may or may not involve efficient choices, but as drawn implicitly reflect efficiency). In
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accordance with Part 1 of the equilibrium definition, the spousal matching function
¥ (ym) establishes who marries whom. In the figure I show two alternative matching
functions where, as usual, a more favorable match for the wives—in the sense that each
woman matches with a man with a higher endowment level-raises the wives’ intra-marital

allocations and leads to a higher utility for them on the Pareto frontier.

[Figure 1 about here.]

There are two important issues here: First, how are the utility levels of lowest-
ranked husbands and wives influenced by the marriage market? And second, does the
marriage market equilibrium, which yields the above utility levels for each spouse, induce
cooperation and specialization when it is optimal?

According to Proposition 2, if there is an excess supply of men in the marriage
market (r < 1), then the lowest-ranked husbands (who will have endowments equal to
v) will get their reservation utility levels-U® without specialization and UF® with it.
Hence, when r» < 1, k = U® or UPS. A similar logic applies when there is an excess
supply of women in the marriage market (r > 1), which yields ¥’ = V* or V5. When
there are equal numbers of men and women in the marriage market (r = 1), then all men
and women will marry. Without any singles in equilibrium, couples may not specialize
even when it is optimal. Consequently, all we can conclude is that, when r = 1, k > U®
and k' > V°.

Now consider the case in which either (i) » > 1 and wy,y,, > wyyy or (i) r < 1
and wp,Ym < wyys. In case (i), there are more women than men in the marriage market
and it is optimal for the husband to specialize in market activities and the wife in home
production. In case (ii), the opposite holds; there are more men than women and the
wives ought to specialize in market production and the husbands in homework. However,
it is easy to verify that specialization cannot be sustained even though it is warranted
in either case. The reason for this is simple: Specialization in homework is taxing and
that in market production is rewarding and there is an excess supply of spouses that

ought to devote all of their time to home production. This implies that, among the
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lowest-ranked couples, spouses that would specialize in domestic work would get their
reservation utility level. In case (i), if the couple specializes, we get &' = V9 and if it
does not we get k' = V. Since, in this case, V° = fwy(y;)'"* > VS = guwl(y;)'**, we
establish that the wives in lowest-ranked marriages would not be willing to specialize.
And, as an extension, this would carry higher up in the assortative order so that no
couple can sustain specialization. The only difference in case (ii) is that husbands ought
to specialize in domestic production but they don’t so that k = U® = Bw,,(y},)T* >
UBS = Buy, (ym) .

In contrast, consider what happens if either (iii) r < 1 and wpym > wysys or
(iv) 7 > 1 and Wy, < wyrys. In case (iii), there are more men than women in the
marriage market and it is optimal for the husband to specialize in market activities and
the wife in home production. In case (iv), there are more women than men and the
wives should specialize in market production and the husbands in homework. Marriage
market equilibrium ensures that the excess-sex spouses in the lowest-rank marriages
receive the same utility levels as the similarly-endowed, same-sex singles. In case (iii)
husbands are more abundant so they would get U°, and in case (iv), wives are more
abundant and they would receive V°. The interesting point here is that, in case (iii),
husbands would not receive UF = fuw? (y* )1t even when they specialize in market
activities—as efficiency would dictate. Instead, they would get U® = Buw,, (y*,)*** < UFS
due to the fact that there exist single men with identical endowments in equilibrium.
Their presence is sufficient to ensure that married men with similar endowments not only
receive no marital surplus but also specialize in market production. Of course, the same
logic applies to married women in case (iv). Hence, we can establish that, in both cases,
lowest-rank couples specialize efficiently.

What does this imply for higher-ranked couples? If the availability of singles
enforces efficient choices among lowest-rank couples, then it is not possible for couples in
higher ranks to sustain non-cooperative household choices either. The reason is similar
to the one which generates efficiency in the lowest ranks: for any couple ranked slightly
above the lowest-ranked couples, marital surplus could be raised by either spouse in

such a marriage partnering with someone of a slightly lower rank—who in his or her
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existing partnership is abiding by efficient choices. By doing so, both new partners could
be made better off. Thus, if lower-ranked couples are efficient decision-makers, slightly
higher ranked marriages will not be able to sustain non-cooperative marriages. As the
next proposition shall show, however, this does not mean that all excess-sex spouses along
the assortative order will get their reservation utility; only those in the lowest ranks will
as the equilibrium allocations specified in Proposition 2 ensure that all partners receive

their marginal contributions to the marital output and surplus.

Proposition 3: (i) if r < 1 and wy,ym > wyyy, then, ¥ (yi, y5), 15 = 0,1f =1, h =
Y3, ¥ + cf = wky’ an + VE = (yi)wb yr, wi an etermine
5%, ¢ 4 cB = uryr, and UP + VE = (y5)ourys, with UE and VE determined

by part (i) in Proposition 2;

(ii) if 1 > 1 and wy,ym < wyyy, then, ¥ (y,, y5), 15 =1, 1F =0, h = (y3,)%, ¢f +
ch = why; and UP + VP = (y* )*why; with U” and V' determined by part (ii) in
Proposition 2,

(iii) in both cases, intra-household sharing rules are functions of only the sex ratio
r, spousal wage rates w;, © = f, m, and the distribution of spousal endowment

levels, y;, @ = f, m.

Proof: See Appendix Section 9.3.

Figure 2 illustrates the maritally sustainable outcomes that attain when r < 1
and wp,Y, > wyys. In the figure, the marital outcome for couples at two different
points in the assortative order are depicted; one couple is of the lowest rank and the
other is of a higher rank. For both couples, the marriage market yields Pareto efficient
and sustainable outcomes.'® However, the husband of the lowest-rank couple can only
attain his reservation utility level, denoted as U®, because there are fewer women in the

marriage market. For this couple, the marriage market outcome is given by point A on

16The exact shape of the marital contract curve is not readily established, but we can ascertain that,
since efficient sharing mechanism described in Proposition 2 yields unique solutions, the efficient frontier
and the marital contract curve intersect at only one point.

19



their marital contact curve. In contrast, the husband of any higher ranked couple (and
in particular the one shown in the figure) attains a higher utility than his reservation
level, U®. This is due to the fact that marital production exhibits complementarities
in spousal endowments and, as implied by Proposition 2, partners get their marginal
contributions to the marriage. For this couple, the marriage market outcome is point C'

on their marital contract curve.

[Figure 2 about here.]

As a final point note the following: The sustainability of non-cooperative, inefficient
allocations requires that all couples behave non-cooperatively in equilibrium when r =
1. As the preceding discussion verifies, if there exists at least some couples that make
efficient household choices, then all couples will be forced to make such choices because
marriage market competition-based on the above mechanism-would make the existing
partnership structure unsustainable. Thus, when » = 1 and all individuals are married in
equilibrium, either all couples behave non-cooperatively and live with inefficient outcomes

or they all make efficient choices.

8. Conclusion
In analyzing intra-marital family decisions, the non-unitary household models treat each
individual family member—as opposed to the whole family—as the relevant decision mak-
ing unit. Empirical studies carried out in the last decade or so have provided consistent
support for the idea that relative spousal incomes matter for family decisions and intra-
household allocations. Hence, the non-unitary approach to household decision-making
has emerged as the compelling theoretical tool for analyzing the economics of the family.
The empirical implications of the non-unitary household models hinges on whether
couples can reach Pareto efficient decisions. But can households make such choices
and if yes under what conditions? On the one hand, the fact that cohabitation and
marriage are partnerships for joint production and consumption imply that their gains

are highest when household members cooperate. At the same time, empirical findings
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suggest that spousal specialization and labor force attachment do influence the threat
points of each spouse. As a consequence, specialization and spousal cooperation can
be costly for household members. As I have argued in the introduction, this issue has
still not been resolved satisfactorily and continues to puzzle theorists and empiricists
alike. The consensus approach consists of making an assumption about the efficiency
of household choices and then utilizing theoretical and empirical models consistent with
that assumption.

I had two main goals in this paper. One was to establish the conditions un-
der which cooperative versus non-cooperative household behavior can be sustained as
endogenously-determined marriage market outcomes. Two, on the basis of equilibrium
household behavior, I wanted to identify the determinants of maritally sustainable and
endogenous intra-household sharing rules. To that end, I incorporated the process of
spousal matching into a spousal labor supply model in which couples engage in home
production, there are potential gains from specialization but specializing in home produc-
tion lowers market wages, and intra-marital allocations are determined by an endogenous
sharing rule that is driven by actual wage earnings. The incentives to specialize are high
when wage or spousal endowment inequality is relatively high. When there are equal
numbers of men and women in the marriage markets, spousal specialization may not
occur unless there exists a commitment mechanism. However, when the sex ratio is not
equal to unity and there are singles in equilibrium who are of the same sex as spouses
that specialize in market production, matching in asymmetric marriage markets induces
spousal cooperation and specialization. In such cases, the maritally sustainable intra-
household sharing rules are not only unique but also functions of only the sex ratio,
spousal wage rates and the distribution of spousal endowments.

In sum, I have identified that neither strategic spousal interactions nor the endo-
geneity of intra-marital sharing rules with respect to spousal choices made during the
marriage need to be accounted for if the marriage markets are large and the external
distribution factors are asymmetric. Then, the efficiency of household choices are gener-
ally restored because marriage market competition can help to ensure that each spouse

is compensated according to his or her marginal contribution to the marriage.
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9. Appendix

9.1. Proof of Proposition 1:
For illustrative purposes, take the case in which wp,y;, < wyyj. If the couple (v, y;ﬁ)
chooses to specialize, the first-order conditions for the solution to the problem in (13)

yield the following equality:

hc?’_vES B (y*) 6wfy1+a B 0 011
hCﬁ;—UES_(*)O‘CE 5’1,0 1+a_1_9' ()

If the couple (y;,,, y}) does not specialize, the first-order conditions for the solution

to the problem in (13) yield the following:

(ym+vy) a
hey v [TEE] G -punit (9.1.2)
heS —US — Jolumtv) o 1-0 o
om [Taf] — Bumykt
Based on (9.1.1) and (9.1.2), we get
(y:;l) 6wfy1+a — (y:n)aCE - Bwr}%yrlrja (9 1 3)
[a(yf:;;yf)] 510 y1+a [a(yfyf;y})] 610 y1+a

h

Since w" < w,, and w? > wy, we conclude that, for any given ¢, 3 w?, w" such

that (y5,)°c% < [a(u, +v7)/(1+ ))cs, and (53)7cF > [a(ys, +v)/(1 + @)°c. In
words, the equilibrium intra-household allocation of the husband one he commits to
specialization is strictly less than his allocation when he does not agree to specialize in
home production. This shows that a commitment to an allocation of U® by the wife
is not time consistent. Thus, the couple will choose not to specialize and IZ = ¥ =
af/(I+a), h= oy, +y;)/(L+a)]*, cf + i = (Wi, +wsy;)/(1+ @) and UP +VF

=B (yp, + vp)* (Wnyy, + wry}). O
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9.2. Proof of Remark 5:
Marital output equals UF + V¥ = y,;%w,,y,, when wpy, > wys; it equals UP + VE
= ym Wy when w,ym < wsys; and it equals UP + VE = B(y, + y5)*(WimnYm + wryy)

when w,,y, = wrys. Thus we have

r a1 .
oy W, i wnym > wyeyy
2(77E E
M — ayetwy if W ym < wryy
aym(‘ayf
a2—(1+a) .
\ o e l(aws + wa)yy + (0Wn + We)Ym] it Wil = weyy

Since equation (9.1.1) is strictly positive in all three cases, spousal matching will

be assortative when households reach efficient decisions. U

9.3. Proof of Proposition 3:

For heuristic purposes and without loss of generality suppose that the endowment dis-
tribution functions G(y,,) and H(ys) are identical.

(i) Suppose not. Suppose that, ¥ (y;,, y}), couples do not specialize and £ = l]f? =
af/(14+a), h = [ays, +v5)/ A+ )], cf + ¢ = (wny, +wpy;)/(1+ ) and UP 4 VF
=B (Y, + ¥})* (Wmyy, + wsy};). Then, given that 7 < 1, the husbands in lowest-ranked
marriages have an endowment equal to y9 and their wives have v, v < y%. Due to
the fact r < 1, that there are also single men with endowments equal to 3. Both the
husbands in lowest-ranked marriages and single men with y° endowments get the utility
US = Bwn(y2)*. The wives in lowest-ranked marriages capture all of the surplus
and gets V' = B(y2 + ) (wmyl, + wpy) — Bwny(yd) . Due to non-specialization, this
utility level is strictly less than the Pareto efficient level given by Remark 3: UF + VE
— UES = 0 [v*w,, — Bwm(y2,)?]. Now if a single man with 2, endowment is offered
U® + ¢, e > 0, by a woman with an endowment of v, they would both be strictly better
off via specialization. In addition, since there will always be a man with the endowment

(0) al remains single 1n equiiliprium € necessar ransier amount, &€, will equa
f 90 that ins single in equilibrium, th y transf t, e, will equal
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zero in equilibrium. This verifies that non-cooperative behavior is not sustainable as a
marriage market outcome among couples of the lowest assortative rank. By a simple
logical extension, we can verify that, if this is the case, no couple of higher rank can
sustain non-cooperative equilibrium behavior. In particular, suppose that, V (y,, y;),
allocations are made efficiently but that 3 (Gm, ¥f), Um = ¥, + fm and gy = yr + py
1i, © = f, m, whose allocations are determined non-cooperatively. The allocations of all
couples (yy,, ¥7) would satisfy Proposition 1 whereas those of any couple (f,, 9r) would
not. Hence, for small enough y; the couple (4, ¥5) would be made strictly better off by
matching with a partner with an endowment of y; and allocating resources efficiently.
Moreover, all individuals with y; would be willing to take such offers because of the
higher endowment of the potential partner, which equals ;. Thus, we verify that, as

long as r < 1 and WY > weysr # 1,V (y,, y}), allocations would be made efficiently.

(ii) Proof of efficient allocations when r > 1 and wp,y, < wyys is similar to the case
above. The only difference is that now women ought to specialize in market production
and men should solely do homework. Without such specialization men would receive
U = By +yp)*(wmy +wpy§) — Pws(yy)' ™. This utility level is strictly less than the
Pareto efficient level given by Remark 3: UP +VFE — VES = Yy ws — Bwr(y3)?]. Asin
case (i), if a single woman with y? endowment is offered V' + ¢, ¢ > 0, by a man with an
endowment of v, they would both be strictly better off via specialization. In addition,
since there will always be a woman with the endowment of y? that remains single in
equilibrium, the necessary transfer amount, ¢, will equal zero in equilibrium. This verifies
that non-cooperative behavior is not sustainable as a marriage market outcome among
couples of the lowest assortative rank. By a simple logical extension, we can verify that,
if this is the case, no couple of higher rank can sustain non-cooperative equilibrium

behavior.

(iii) Since only efficient choices can be sustained as the marriage market equilibrium
when either r < 1 and wy,ym, > wrys or r > 1 and wy, Y, < wryy, it follows that spousal
allocations satisfy Proposition 1. Those allocations are functions only of wages, endow-

ments, k, k', and r. The latter three variables are determined solely by the distribution
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of spousal endowments, G and H, and the sex ratio 7.
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Figure 1: The Marital Matching Function
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Figure 2: The Marital Contract Curve and the Efficient Frontier
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