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Abstract

Evidence collected using the Panel Study of Income Dynamics (PSID) indicates that labor
supply, saving, and marital decisions are strongly linked. This paper has two main goals.
The first is to develop a model of household behavior that captures the empirical features of
labor supply, saving, and marital choices. The second goal is to estimate the model using the
PSID. The preliminary results indicates that the proposed model can match most of the features
displayed by the data. They also suggest that the relationships between labor supply, saving, and
marital status decision are important features of household behavior that should be considered
by economists and policy makers when designing and implementing policies formulated to change

the welfare of household members.

*We are deeply indebted to Lucas Davis for initial collaboration on this project. We are also very grateful to
Pierre-André Chiappori, James Heckman, John Kennan, James Walker, Victor Rios-Rull and participants at SITE
2005, the Econometric Society World Congress 2005, the Minnesota Applied Micro Workshop, the Queen’s University
Quantitative Economics Workshop, and the Conference on Households, Gender and Fertility at UC Santa Barbara
for their helpful comments. Mazzocco thanks the National Science Foundation for Grant SES-0519276. Yamaguchi
acknowledges the use of Shared Hierarchical Academic Research Computing Network (SHARCNET:www.sharcnet.ca)

computational facilities.



1 Introduction

Studies of saving and labor supply behavior reveal large differences by marital status. Perhaps
most striking are the differences in wealth. Young couples in the Panel Study of Income Dynamics
(PSID) 1968-1996 have over four times as much wealth on average than unmarried individuals.
There are also large differences in labor supply. Married men work an average of 200 more hours
per year than single men whereas married women work an average of 200 hours less annually than
single women.

Examining transitions in and out of marriage reveals that these differences are the result of
gradual transitions that begin many years before changes in marital status. Saving tends to increase
prior to marriage and decrease prior to divorce. Labor supply also goes through a transition. For
example, prior to marriage women tend to work longer hours than the average single woman and
then decrease labor supply gradually until four years after marriage they reach the level of labor
supply of the average married woman. Men follow a similar pattern prior to marriage, but then
continue to gradually increase labor supply during marriage. Prior to divorce, women tend to
increase labor supply whereas men tend to not change labor supply.

This paper examines these transitions using a dynamic model of household behavior. The
goal is to provide a framework that can describe the patterns of marital status, labor supply and
wealth accumulation observed in micro data. In the model individuals meet one another and
decide whether or not to get married. Couples cooperate when making decisions but are unable to
commit to future allocations of resources. Divorce occurs when no reallocation of resources within
the household can make both individuals better off married than single.

The inability of spouses to commit implies that the relative decision power of each household
member varies with changes in the individual outside options. This has two main implications.
First, saving and labor supply behavior change over time not only because of variation in interest
rates and wages, but also because of changes in the relative decision power of each individual.
Second, saving and labor supply decisions affect the individual outside options and therefore their
individual decision power.

In this environment households have an additional saving motive that interacts with the life-
cycle and precautionary motives for saving. This additional motive for wealth accumulation helps
explain some of the observed pattern of saving during marital transitions. Prior to marriage, indi-
viduals increase saving in order to become attractive to potential spouses and to secure bargaining
power. Assortative matching makes wealthy individuals more likely to get married. Then, mar-
ried couples increase saving during marriage because of traditional saving motives. These motives

are generally mitigated in marriages facing high divorce probabilities. In these households the



spouse with high decision power has additional incentives to consume because at divorce existing
laws tend to distribute resources equally or equitably, whereas consumption during marriage is
allocated according to the individual decision power.

Labor supply takes on added importance as well. Working increases decision power within the
marriage because it increases human capital, and thus the expected future utility of divorce. For
unmarried individuals, human capital increases current and future earnings, making them more
attractive to potential spouses and thus increasing their decision power in case of marriage.

The observed pattern of labor supply during marital transitions reflects these dynamics. Indi-
viduals increase labor supply prior to marriage in order to become attractive to potential spouses
and to secure decision power within the marriage. Then, during marriage, spouses choose individ-
ual labor supply according to individual wages and decision power. Finally, when a couple faces
high divorce probabilities individuals respond by increasing their labor supply in order to prepare
for the possibility of becoming single again.

The model is estimated using data from the 1984-1996 waves of the PSID and the 1984, 1989,
and 1994 Wealth Supplement Files. The sample is restricted to include the cohort of individuals that
are between the ages 22 and 32 in 1984. This restriction is imposed to reduce the heterogeneity of
the sample and because most of the changes in marital status occur early in life. The preliminary
results indicate that the proposed model can match many of the features observed in the data.
We can explain the difference in labor supply and saving behavior between married and single
agents, and between men and women. More important, the simulation results replicate most of the
variations in labor supply and saving decisions before and after a change in marital status.

Understanding the dynamics in labor supply behavior, saving, and marital status is important
for public policy. A broad and extensive literature considers the incentives for labor supply and
saving created by social insurance programs and income tax policies.! In this literature, the rela-
tionships between marriage decisions, labor supply, and wealth accumulation are ignored. In this
paper we show that these relationships are empirically significant. If they are ignored, economists
and policy makers will draw the wrong conclusion from policy analysis.

This paper is related to the literature on the collective representation of household behavior.
Manser and Brown (1980) and McElroy and Horney (1981) are the first papers to characterize
the household as a group of agents making joint decisions. In those papers the household decision
process is modeled by employing a Nash bargaining solution. Chiappori (1988; 1992) extends

their model to allow for any type of efficient decision process. The theoretical model used in

!Some examples are asset, earnings-based, and family structure-based eligibility rules for social insurance programs,
spousal benefit rules for retirement programs, the structure of the income tax schedule and the marriage penalty, and

tax incentives for individual and household saving.



the present paper is a generalization of the static collective model introduced by Chiappori to an
intertemporal framework without commitment. The static collective model has been extensively
tested and estimated. Thomas (1990) is one of the first papers to test the static unitary model
against the static collective model. Browning et al. (1994) perform a similar test and estimate
the intra-household allocation of resources. Chiappori et al. (2002) analyze theoretically and
empirically the impact of the marriage market and divorce legislations on household labor supply
using a static collective model. Blundell et al. (2001) develop and estimate a static collective labor
supply framework which allows for censoring and nonparticipation in employment. Donni (2004)
shows that different aspects of a static collective model can be identified and estimated.

This paper also contributes to a growing literature which attempts to model and estimate
the intertemporal aspects of household decisions using a collective formulation. Lundberg et al.
(2003) use a collective model with no commitment to explain the consumption-retirement puzzle.
Guner and Knowles (2004) simulate a model in which marital formation affects the distribution of
wealth in the population. Van der Klaaw and Wolpin (2004) formulate and estimate an efficiency
model of retirement and saving decisions of elderly couples. Duflo and Udry (2004) study the
resource allocation and insurance within households using data from Cote D’Ivoire. Regalia and
Rios-Rull (2001) develop a model in which men and women make marital status, fertility, and
investment in children decisions conditional on the available wage distribution. The model is then
used to explain the large increase in the share of single women and single mothers between the mid
seventies and the early nineties. Mazzocco (2004a) analyzes the effect of risk sharing on household
decisions employing a full-efficiency model. Mazzocco (2004b) estimates the standard household
Euler equations for couples and separately for singles and rejects the standard unitary life-cycle
model in favor of the collective formulation.

Many papers have analyzed labor supply decisions by gender and marital status. For instance,
Heckman and MaCurdy (1980) estimate a life cycle model of labor supply decisions of married
females. Jones, Manuelli, McGrattan (2003) and Olivetti (forthcoming) study the large increase in
labor supply of married women in the United States in the second half of the twentieth century.
Erosa, Furster, and Restuccia (2005) document gender differences in wage, employment and hours of
work during the life cycle. They use a model with fertility decision and human capital accumulation
to rationalize the empirical patterns. This is, however, one of the first attempts to estimate a model
of labor supply decisions that considers the transitions in and out of marriage.

The paper proceeds as follows. The next section documents the patterns observed in the PSID.
Sections 3 and 4 describe the dynamic model of the household and the wage and fertility process.

Sections 5 and 6 explain how the model is implemented and present results.



2 Empirical Evidence

This section presents empirical evidence which indicates that labor supply, saving, and marital
decisions are related. The discussion is based on data from the Panel Study of Income Dynamics
(PSID). The PSID is well suited to analyze the relationship between labor supply, saving, and
marital decisions for two reasons. First, the PSID has gathered individual-level data on labor
supply and marital status annually each spring since 1968. Wealth data are also collected at
intervals of 5 years starting from 1984. Second, since the PSID is a true panel that follows the
same households and their split-offs over time, the dataset can be used to examine the dynamics
of household decisions.

Table 1 summarizes marriage, labor supply, saving, and consumption decisions made by unmar-
ried females, married females, unmarried males, and married males. The sample covers the period
1968-1996 and is restricted to include individuals between the ages of 20 and 40. The latino and
immigrant samples are excluded as well as individuals who did not complete high school. These
restrictions are used to reduce the heterogeneity in the sample and because most of the changes in
marital status occur at young ages. The PSID does not include a measure of total consumption.
However, it does include measures of food expenditure and other predictors of total consumption.
Therefore, following Skinner (1987), linear predictions of total consumption are used as a proxy.
The coefficients used to create the fitted values are derived using the Consumer Expenditure Survey
(CEX), 1980-1996, using regressors that are common to both datasets. Dollar values are reported
in 1984 dollars.

Table 1 displays some features of household behavior that are worth discussing. First, labor
supply varies with the marital status and gender of the individual. Conditional on working, un-
married females supply on average almost 200 more hours a year than married females. The annual
labor supply of unmarried men is lower than the labor supply of married men by almost 200 hours.
Both unmarried and married women supply less hours on the labor market than men. Second,
labor force participation of single men is only 2% lower than labor force participation of married
men which is equal to 98%. Unmarried women are five percentage points less likely to work than
unmarried men. As expected, married women are much less likely to work in the labor market with
a participation rate of 65%.

There are also same features of the saving decisions that are worth discussing. Two measures of
wealth are reported: total household wealth and total household wealth minus home equity and the
value of vehicles. First, married couples save substantially more than unmarried individuals, even
after taking into account that married couples are composed of two individuals. Also, unmarried

men have on average considerably more in wealth than unmarried women. Table 2 describes the



wealth patterns in more detail. This table describes wealth dynamics as individuals enter and exit
marriage. The decisions of couples in the period before divorce are significantly different from the
decisions of the average couple. In particular, married couples on average save almost $50,000
whereas couples in the period before divorce save less than $19,000.

Figures 1-6 describe labor supply as individuals enter marriage relative to two baseline com-
parison groups: married individuals and single individuals. An index is used where 0 denotes the
first year of a transition between marital states. The index -t indicates the t-th year prior to the
transition and t indicates the t-th year after the transition. These marriages and divorces occur
during different years in the sample for different individuals. In some cases particular observations
will not be available for particular individuals. For example, an observation for three years prior to
marriage will not be available for an individual who gets married in the second year of the sample.
For this reason the number of observations will vary at different points in the index. The baseline
comparison groups are weighted to reflect the calendar year composition of labor supply for the
transition groups.

Figure 1 describes women’s labor supply before and during marriage. During the transition,
average annual labor supply falls from 1750 hours to 1200 hours. This dramatic decrease begins
many years prior to marriage and continues many years into marriage. The fact that the reduction
begins even prior to marriage suggests that the decrease may not be due entirely to child-bearing
and household production. Figures 3 and 5 describe similar patterns for labor supply conditional
on working and labor force participation. The trend for men is the opposite. While women decrease
labor supply during the transition to marriage, men increase labor supply by 300 hours over the
baseline level of labor supply for unmarried men. Figures 4 and 6 display labor supply conditional
on working and labor force participation for the same sample of men.

Figures 7-12 describe the labor decisions of women and men before and after the first birth. The
birth of the first child explains a big fraction of the decline in labor supply of women before and
during marriage. Their average labor supply decreases from about 1600 hours two years before the
first birth to about 900 hours in the year of the first birth. The decline is explained by a drop in the
number of hours conditional on working as well as by a reduction in labor force participation. Men
display a different pattern. Their labor supply increases steadily starting three years before the
birth of their first child and ending two years after the first child was born. The increase in labor
supply is almost entirely explained by the increase in hours worked conditional on participation.

Figures 13-16 depict the labor supply decisions of women and men without children before and
during marriage. For this group of men, there is no significant change in labor supply decisions.
Women, however, display a decrease in labor supply before and during marriage even if they do not

have children. The drop in hours of work is explained by a reduction in labor force participation



around marriage. This last result implies that the variation in labor supply observed around
marriage is not exclusively explained by children.

In figures 17-20, we graph the residuals obtained by regressing labor supply of women and men
on education and on a polynomial of second order in experience. The objective is to understand
whether accumulated human capital explains the variation in labor supply that is not explained
by children. Accumulated human capital explains part of the observed changes in labor supply.
However, we still observe the labor supply patterns discussed at the beginning of this section.

Figure 21 describes labor supply of women before and after divorce. Unmarried women work
more than married women. Here the differences are even larger than conditional labor supply
described in table 1. Three years prior to a divorce, married women tend to work about 100 hours
more than married women as a whole. Labor supply increases steadily in the years prior to divorce
reaching around 1450 hours annually at the time of divorce, and then increasing an additional 200
hours in the first years after divorce. Figures 23 and 25 describe similar patterns for labor supply
conditional on working and labor force participation. These results for women’s labor supply closely
follow the results in Johnson and Skinner (1986). The evidence before divorce for men, which is
presented in Figure 22, suggests that group work about 100 hours less than the average married
men. After divorce labor supply declines by about 100 hours, but it never reaches the level of the
average single men. Figures 24 and 26 display labor supply conditional on working and labor force
participation for the same sample of men.

This section provides evidence that labor supply, wealth, and marriage decisions are related.
Traditional studies of labor supply and saving have focused on married individuals or single indi-
viduals, but not on the relationship between these variables and marital decisions. The remaining

sections are devoted to explaining the evidence on these relationships presented in this section.

3 The Model

In this section a model is developed with two goals. The first goal is to capture the relationships
between labor supply, saving, and marital decisions that characterize the evidence presented in the
previous section. The second goal is to provide a framework that can be used to evaluate policy
interventions aimed at improving the welfare of individual household members.

To that end we develop a model with the following features. Household members cooperate
when making decisions. The cooperative decision process depends on the bargaining position of
each agent. The individual bargaining position is determined by the best outside option available
to the spouses. The best outside option corresponds to the individual value of divorce, since for

the majority of individuals this is the best available alternative to being married. The value of



divorce is allowed to vary over time with changes in the wage distribution, accumulated human
capital, number of children, divorce laws, and marriage market. Any change that improves the best
outside option of one spouse will generally increase her decision power. This will modify household
decisions because the significance of her preferences in the household decision process increases.
One aspect of the model that will help explaining the dynamics in labor supply and wealth before
and after a change in marital status is the evolution over time of the surplus generated by the
marriage. All the economic variables affect the size of the marital surplus in different periods. To
strengthen its dynamics we add a variables that captures the quality of the match. This variable
is meant to describe heterogeneity across marriages and over time that is not captured by the
economic variables.

To model all this, consider an agent ¢ living for T" periods in an environment with uncertainty.
In each period and state of nature, agent ¢ can be either single or married. In both cases, the agent
enters period ¢ and state w with a wage w! (w), a given amount of human capital HC} (w), and a
given number of children n; (w). Agent i is also endowed with a given amount of saving, which is
individual specific and denoted by b (w) if single and joint with the spouse and denoted by b; (w)
if married. If married, agent ¢ is characterized by a given level of match quality, 6. It is assumed
that the agent’s preferences can be represented using a utility function u’ which depends on private
consumption ci (w), leisure I (w), and match quality. The utility function depends also on a good
that is produced within the household, which is public and denoted by @ (w) in a married family
and private and denote by ¢ (w) in a single family. Two inputs are used in its production: time
devoted to household production by the adult members of the households di, and the number of
children n;.

If agent 7 is married to agent j, it is assumed that decisions are efficient, except that the
two household members cannot commit to future allocations of resources. In each period the two
spouses choose whether to stay married, individual private consumption, labor supply, the time
devoted to household production, and the amount to be saved. It is assumed that the couple can

only save jointly using a risk-free asset.? If the two spouses decide to divorce, % of household

2 In a model with no-commitment, it may be optimal for household members to have individual accounts to
improve their outside options. Note, however, that the only accounts that may have an effect on the reservation
utilities are the ones that are considered as individual property during a divorce procedure. In the United States
the fraction of wealth that is considered individual property during a divorce procedure depends on the state law.
There are three different property laws in the United States: common property law, community property law, and
equitable property law. Common property law establishes that marital property is divided at divorce according to
who has legal title to the property. Only the state of Mississippi has common property law. In the remaining 49
states, all earnings during marriage and all property acquired with those earnings are community property and at
divorce are divided equally between the spouses in community property states and equitably in equitable property
states, unless the spouses legally agree that certain earnings and assets are separate property. The assumption that
household members can only save jointly should therefore be a good approximation of household behavior.



saving is allocated to the wife and the rest to the husband, where z is exogenously determined by
the divorce law.

If single in period ¢, agent ¢ meets a potential spouse with probability 1. The two agents then
decide whether to marry. If they choose to marry, their decisions correspond to the decisions of a
couple entering period t as married. If they decide to stay single, agent ¢ must choose individual
consumption, labor supply, the time devoted to household production, and individual saving.

For both single and married agents, it is assumed that the amount of human capital accumulated
by agent i in period ¢, hct, is an increasing function of labor supply, f (hi), and that human capital
depreciates at a rate §°. Changes in the number of children are determined according to a well-
defined fertility process.

The decisions of agent ¢ will be analyzed using a recursive formulation. In each period t the
vector of state variables S; is composed of agent i’s wage and human capital, the wage and human
capital of the spouse or potential spouse, saving, number of children, match quality, marital status,
and agent ¢’s decision power relative to the spouse, which will be denoted by M;. In any given
period and state of nature the relative decision power is defined as the ratio of Pareto weights
characterizing the household decision process.

Consider period T' and state w. The value of being single for agent i, VTO’i (St), can be computed
by solving the following standard problem:?

VPt (Sr) = max ' (dp, Uy, dp)
eyl hp,d
s.t. ¢p + Prnly = whhly + Ryb,

ar =q(np,dy),  lp+hp+dp =T,

where Pr is the cost of one child, 7° is the amount of time available, Ry is the gross return on the
risk-free asset, ¢ () is the household production function, and biT corresponds to individual saving
if agent ¢ enters the period as single and to a fraction of the couple’s saving otherwise.

Under the assumption that married agents make efficient decisions but without commitment,
the intertemporal behavior of a couple in period 7" and state w can be characterized using a Pareto
problem with participation constraints.* This problem can be solved using the following two-step
approach. In the first step, optimal consumption and leisure are computed without taking into

account the participation constraints and using the relative decision power with which the spouses

3 The dependence on the state of nature will be suppressed to simplify the notation.

4The model used here builds on the approach developed in the limited-commitment literature. See for example
Marcet and Marimon (1992, 1998), Kocherlakota (1996), Attanasio and Rios Rull (2000) and Ligon, Thomas, and
Worrall (2002).



enter period T', Mr:
~max ' (e, 1, Qr, 07) + Mru® (¢, 1, Qr, Or) (1)
il hip,d
1 2 o171 272
s.t. cp + ¢ + Prny = wphy + wpht + Rrbr, (2)

Let ¢ and I%, for i = 1,2, be the solution of the couple’s problem. Agent i’s value of being married

at the current relative decision power My can then be computed as follows:
Li S
V' (Sr) =’ (c?{f,l%ﬁ‘,QT,&T) .

In the second step, it is verified whether the individual participation constraints are satisfied,

i.e.
V' (Sp) > ViR (Sy)  fori=1,2.

Three possible cases may characterize the couple. First, the participation constraints are satisfied
for both agents, which implies that the value of being married for agent ¢ is V%’i(ST). Second,
the participation constraints are binding for both agents. In this case the marriage generates no
additional surplus to be divided between the spouses and it is optimal to divorce.> Third, only
one agent is constrained. Without loss of generality suppose that agent 1’s participation constraint
is binding. Ligon, Thomas, and Worrall (2002) show that in this case the optimal allocation of
resources is such that agent 1 is indifferent between being single and married. This allocation can
be determined by choosing individual consumption, individual leisure, and the new relative decision
power M} according to the following problem:

max ul (c%w, l%«, Qr, OT) + M}u2 (c%, l%, QT,GT)

Cipdi Wy i M
s.t. ¢+ & + Prng = whhy + w2h3 + Rybr
Qr =Q (nr.dp,d}), Up+hp+dp =T,
0,1
u' (ep, Up, Qr,07) = Vo' (S7).
Let c¥*, 13¥*, c%p**, l%** and M * be the solution of this problem. Then if the participation constraint

of agent 2 is also satisfied the two agents stay married and the value for agent i is

V' (Sr) =t (¢, 18, Qr, 0r) -

5 In this model both participation constraints may bind at the same time because of the public good and the
possibility of meeting a new spouse if single.
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Otherwise they divorce. To summarize, agent ¢’s value in period 7' is
Vi (S7) = max { V3" (S1), V2 (57) }

Given agent ¢’s value in period T', the decision process in any arbitrary period ¢ can be outlined.

The value of being single in period t is

Vto’i (St) max u' (C@ I, Qi) +0'E [VtZJrl (Str1) 1]

{etti g diby }
s.t. ¢ + Pl + bf;+1 = w'll + Rybi
HCj,, =6HC]+hc,, w;=g(H]), hcj=f(h}), Vtw
g =aq(npdi),  l+hi+d=T"
where V;’H is the value function of agent 7 in period ¢ 4 1.
As for period T, the value of agent ¢ in period t if married can be determined using two

steps. In the first step, the couple’s decisions are determined without considering the participation

constraints using the current decision power M;:
.le%Xb. u' (C%a ltla Q, Ht) + MtU2 (Cgv 51:27 Qt,et) +FE [51‘/&1 (St11) + Mtﬂz‘/ﬁrl (St+1) ‘St]
cpiltshisbt
et + & Fwil +wiE + PQy + b = wr T4+ wiT? + Ryby (3)
HCj,,=0HC, +hc,, wj=g(HC}), hc,=Ff(hy), i=12,
Qi =Q (ne,di. d7), li+hi+d =T

The value of being married with relative decision power M; can then be computed as follows:
V(S =l (51, Qu0) + BE [V (Se1)|Se]  i=1,2

where ci*, [, and b* is the solution of (3).

In the second step, it is verified whether the participation constraints of both agents are satisfied,

i.e.
V(S > VO (S,)  fori=1,2.

If both participation constraints are satisfied, the spouses stay married and agent i’s value of
being married is Vf’i (St). If both agents are constrained, there is no feasible renegotiation that
makes both agents better off relative to being single and the household dissolves. If only agent 7 is

constrained, the household renegotiates the allocation of resources so that the constrained agent is
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indifferent between being single and married, i.e. consumption, leisure, and relative decision power
are the solution of the following problem:
omax b (b 1, Qu6) + M (¢ 82,Qu,60) + B [ BV (Si) + M APV (Si4) 1]
1L di i b M
st et + +will + Wi+ PiQi + by = wiT' + w?T? + Reby (4)
Hi, =6H;+hi, wi=g(H), hi=f(), i=12,
u' (¢, 1} Qr,01) + B'E [V (i) 1] = Vi (Sh) -

Denote with ¢**, I**, ¢, [2**, bf*, and M,** the solution of (4). Then if the participation
constraint of the spouse is also satisfied the two agents stay married and the value function of

agent ¢ is
VI(S)) =t (1, Q00 + BB [V (Si1) |S] i =1,2.
Otherwise they divorce. All this implies that agent ¢’s value in period ¢ is
Vi (S;) = max {vt“' (Sy), V% (st)} for i = 1,2.

To provide the intuition behind the couple’s decision process, observe that a married couple
enters period t with a given relative decision power M;. The individual outside options change over
time because of variations in household saving, wages, human capital, and children. This implies
that at the given relative decision power M;, the optimal allocation of resources may be such that
one or both agents are better off as single. If this is the case, the couple will try to renegotiate the
intra-household allocation, to avoid the dissolution of the household. If both agents are better off as
single, then there is no feasible renegotiation and divorce is the only alternative. If only one agent is
better off as single, the couple will renegotiate the allocation of resources by increasing the decision
power of the constrained spouse, and by increasing accordingly the amount of resources allocated
to her in the current and future periods. Since the household makes efficient decisions without
commitment, the optimal renegotiation must generate the smallest deviation from the allocation
that is ex-ante efficient. This renegotiation corresponds to the intra-household allocation at which
the constrained agent is indifferent between being single or married in period ¢. If at this allocation
the spouse is also better off being married, the couple will remain married with a new relative
decision power M,;.

One last point should be discussed. As mentioned, any individual entering period ¢ as single
draws a spouse and then decides whether to get married. The marriage decision requires an initial

value for M;. This M; determines the initial distribution of resources between spouses and therefore

12



affects future decisions. The outside options at the time of household formation enable one to
determine a set of relative weights that are feasible. There are at least three possible approaches
that can be used to select the one of the feasible weights. First, M; can be inferred from the
allocation of resources in the first year of marriage. This method is demanding in terms of data
because a different M; must be identified and estimated separately for each married household.
An alternative approach is to draw M; randomly for each single agent. The main weakness of this
approach is that it generates heterogeneity in individual behavior that is not explained by economic
variables. An third solution is to assign to the potential spouse the relative decision power that
corresponds to the Nash-Bargaining solution in period ¢. The advantage of this approach is that the
initial intra-household allocation of resources satisfies the symmetry condition that characterizes
Nash Bargaining. Hence we do not introduce the additional heterogeneity that is produced by the
first approach. Because of this and the difficulties in identifying a household specific My, in the
rest of the paper we will use Nash Bargaining to determine the initial value of M;. After the first

period of marriage, the bargaining position is determined using the method described above.

4 Assumptions on Preferences, Human Capital, Uncertainty, and
Household Production

The estimation of the proposed model requires assumptions on preferences, human capital, house-
hold production, and the uncertainty that characterizes the environment. The next four subsections

outline these restrictions.

4.1 Preferences and Human Capital

Empirical evidence presented in Attanasio and Weber (1995) and Meghir and Weber (1996) suggests
that individual preferences are not separable in consumption and leisure. To consider this non-

separability in the estimation, the individual utility function is assumed to have the following form:

T—=7i

|:(Cz')0i (li)1—01:| . (OéiQ‘i‘g)l_% . (9+£)1—7i
(1 —) (1—) (1—m)

with 7, > 0, 0 < 0; < 1, oy > 0, & > 0. The parameter ~; captures the intertemporal aspects of

u (d11,Q,0) =

individual preferences. In particular, —1 /4; is agent i’s intertemporal elasticity of substitution,
which measures the willingness to substitute the composite good C' = (ci)ai (T — hi)lfai between
different dates. The parameter o; captures the intraperiod features of individual preferences and it
measures in each period the fraction of expenditure assigned to agent ¢ which is allocated to private

consumption.
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The preferences for public consumption are assumed to be strongly separable from consumption
and leisure. The functional form has been chosen to enable one to compare the utility provided by
children with the utility provided by the composite good C. In particular, a;Q + £ represents the
amount of composite good C required to provide the same level of utility as @ units of the public
good, where £ is a constant that measures the utility associated with a household that produces no
public consumption.

The preferences for match quality have been similarly chosen. The variable 6 is set to zero for
singles. Couples with good match quality, 8 > 0, experience an increase in utility relative to singles
that corresponds to the difference between the utility associated with & units of C' and 6 + £ units.
The drop in utility for couples with bad match quality, 6 < 0, is computed in a similar way.

Another important component of the model is human capital. In the simulation it is assumed
that human capital corresponds to labor market experience. In each period an individual gains one
year of experience if she works full-time and half year if she works part-time. The depreciation rate

is assumed to be zero.

4.2 'Wage Process and Match Quality

In the model, agents face three sources of uncertainty: wages, match quality, fertility, and mar-
riage market. This subsection discusses uncertainty over wages and match quality. The following
subsection analyzes fertility. The marriage market uncertainty is discussed in section 5.

The estimation of the model requires a distribution of wages conditional on individual char-
acteristics, for both workers and non-workers. The wage process from which individual wages are
drawn is derived from the estimation of a standard Heckman selection model. The processes for
women and men are estimated separately. The estimated coefficients provide the distribution of
next year’s wages conditional on individual characteristics. The mean of the distribution is the fit-
ted value of the wage equation evaluated at a particular point of the state space, and the variance
is the estimated variance of the error term in the wage equation.

For workers, wages should be reasonably persistent. This is accomplished by allowing the
conditional distribution of wages to depend on wages in the previous period interacted with labor
force participation during the previous period and on experience. This allows wages for workers to
be highly correlated over time. This also implies that individuals who did not work in the previous
period have a wage distribution that depends on labor market experience only. In the estimation
the wage variable will be discretized using a three-point grid. Thus, the dependence of the current
wage on the lagged one is modeled by adding three dummies to the wage equation. The first one is
equal to one if the lagged wage is higher than the 66-th percentile of the empirical wage distribution.
The second one is equal to one if the lagged wage is between the 33-rd and the 66-th percentiles.
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The third one is equal to one if the wage is below the 33-rd percentile.

The selection equation depends on lagged wage interacted with labor force participation, lagged
labor force participation, experience, the number of children in the household, marital status, a
dummy equal to one if the worker owns a house, and age. The last four variables are assumed
to enter only the selection equation. This restriction reflects the common intuition that children,
marital status, and age affect the marginal productivity of household production and the marginal
utility of leisure and thus labor force participation, but have less effect on productivity in the labor
market.

The estimates of the wage process are presented in table 3. Several features are worth men-
tioning. The average wage of a woman that did not work in the previous period draws on average
a wage of 3.9 1984-dollars, whereas a men with similar characteristics draws on average a wage
of 5.2 1984-dollars. All the other variables have a similar effect on the average wage of women
and men. I will therefore only describe the wage process of women. If a woman worked in the
previous year with a wage lower than the first percentile, her average wage this period will be 30
cents lower than a woman that did not work. If her lagged wage was between the 33-rd and 66-th
percentile, her current wage will on average be equal to 5.2 1984-dollars. If the wage was higher
than the 66-th percentile, her average wage will be 7.9 dollars. An additional year of labor market
experience increases wages by 1%. For workers the interpretation of this parameter is different
from the standard estimate of the returns to experience because the specification includes lagged
wages. In our specification, the experience coefficient for working individuals allows for increments
in wages between periods that vary with experience. When the sample is used to estimate a stan-
dard earnings regression, the results are consistent with previous results in the literature.® Table 4
presents these estimates.

The second form of uncertainty in the model is uncertainty over the quality of the match. Match
quality captures household heterogeneity that is not explicitly modeled. The corresponding process
is modeled to capture two features. First, couples learn gradually about the quality of the match.
Second, match quality should be reasonably persistent. These aspects of marriage are introduced
in the framework using the following statistical model. When two unmarried individuals meet for
the first time, they draw a starting value for match quality and a trend for this variable. The
trend can be either upward or downward. In each period after marriage, a new match quality is
drawn conditional on the match quality in the previous period using a Markov transition matrix

that depends on the trend characterizing the couple.” The value of match quality at the time of

6See Heckman, Lochner and Todd (2003) and Mincer (1974).
"We use this statistical model instead of a standard learning model because it captures the main insight behind

the learning model with fewer state variables.
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household formation is drawn from the stationary distribution that corresponds to the transition
matrices. In the current version of the model we use 4 levels of match quality. The upward and

downward trend is modeled using two transition matrices with the following form:

1—a a 0 0
b l—a-09 a 0
0 b l—a-—-5> a
0 0 b 1-0

where a > b if there is an upward trend and a < b in the case of a downward trend. In each period
there a probability p that the couple switches from an upward trend to a downward trend in match
quality. The choice of the shape for the transition matrices is arbitrary but it enables us to capture

in a simple way the idea that spouses learn gradually about their match quality.

4.3 Fertility

Children should be considered in a realistic model of the household for at least two reasons. First,
children are one of the main reasons for the existence of marriages. Second, the presence of
children affects other aspects of household behavior. However, since the main goal of this research
project is to develop and analyze a unified model of labor supply, wealth accumulation, and marital
decisions, we do not explicitly model fertility choices. Instead, following Brien, Lillard, and Stern
(forthcoming) we assume that fertility choices can be characterized using a statistical process that
matches the data. There are two possible ways to construct the fertility process. First, it may
be assumed that the probability of having a child depends on individual decisions about saving,
labor force participation, marriage, and children. This enables one to construct a fertility process
that reflects the main features of the data: married women are more likely to have children;
wealthier women have fewer children; women who participate in the labor market are less likely to
have children. This treatment of fertility has one limitation: women will take into account that
their labor supply and saving choices will affect the probability of having children. An alternative
approach is to assume that fertility depends only on marital status and number of children. In
this case women will try to marry to increase their chances of having a child, which is realistic,
but women will not consider the fertility process when choosing saving and labor supply. We
experimented with both specifications and decided to use the second one to avoid the limitation
mentioned above. This approach for characterizing fertility significantly simplifies the estimation
without making the unrealistic assumption that fertility has no effect on labor supply, saving, and
marital choices. The generalization of the current model to an environment in which individuals

are also allowed to choose when to have children is important, but it is left for future research.
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The statistical process for fertility is estimated using a standard probit. The sample employed
to estimate the probit includes married and unmarried women. An observation is a woman/year
and the dependent variable is a dummy variable that takes on the value of one if the number of
children in the household increases in the year following the current year.

Table 5 reports the estimates from the fertility probit. The most important predictor for
fertility is marital status. Everything else equal, a married woman has a probit score that is higher
by .487 standard deviations. Evaluated at the mean, this implies that a married woman has a
6.2 percentage point higher probability of having a child during a given year. This effect is large
relative to the overall fertility rate in the sample of 10.1%. The current number of children in the
household is also predictive. Relative to households without children, household with one child are
more likely to give birth to a second child.

Children also enter the model through the budget constraints. The cost of children is estimated
separately from the central model using the following strategy. First, a measure of household
expenditure is created that includes the key components of expenditure related to children. The
CEX is used rather than the PSID because it provides more detailed expenditure information. The
expenditure measure includes food at home, child care, boy’s clothing and shoes, girl’s clothing
and shoes, and infant clothing. We also experimented with a broader measure of expenditure, but
it yielded a smaller estimate of the cost of children because households without children spend
more on other components of expenditure like food consumed in restaurants. Second, expenditure
is regressed on a vector of household characteristics including the number of children. Table 6
presents the estimates of the cost of children. They suggest that the cost of children is a concave

function, with the first child costing more than subsequent children.

4.4 Household Production

In the estimation of the model we make two assumptions about household productions. First, we

assume that the production function is linear in the inputs, i.e.
Q (ne,dy,d7) = none + mdi + nady.

Note that we will not be able to separately identified the preferences for public consumption from
the production function. We can only identify their product a;n;. Since in this paper we are only
interested in understanding the effect of children and domestic labor on the marriage surplus, this
is not a concern.

As a second assumption we impose the restriction that domestic labor is not directly chosen
by the individuals, but it is a linear function of marital status, number of children, and labor

market variables. This function is estimated separately from the main model using the information
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available in the PSID for domestic labor. During the 1984 to 1996 waves, the following question
was asked to household heads and spouses: “About how much time do you spend on housework in
an average week? I mean time spent cooking, cleaning, and doing other work around the house.”
The answer to this question provides the amount of time that each household member dedicates
to domestic production. We then employ this information with a standard OLS regression to
characterize the quantity of domestic labor supply as a function of marital status, number of
children, and labor market variables. The estimated coefficients, which are reported in table 7, are
used in the estimation to impute domestic labor supply. This specification enables us to capture
the effect of domestic labor on household behavior, without the computational burden associated
with determining the corresponding choices for each point of the state space. In particular, we
can take into account that families with children not only pay additional financial costs, but have
also to spend additional time in domestic production. The long term goal is to allow the agents to

choose the time devoted to household production, but this is left for future research.

5 Estimation Issues

This section discusses the estimation of model. The model developed in this paper is estimated
using the Simulated Method of Moments (SMM) and data from the 1984-1996 waves of the PSID.
In 1997 the survey was redesigned for biennial data collection. This explains why data gathered
starting in 1997 are not included.®

The parameters of the model are estimated by a simulated minimum distance estimator, which is
closely related to the simulated method of moments, the efficient method of moments, and indirect
inference (see Carrasco and Florens, 2002, for a survey.) The model is simulated to generate an
artificial data set of labor supply, marital status, consumption, and wealth paths. This simulated
data is used to compute moments such as the divorce hazard rate, the percentage of married
individuals, the average labor supply of married men. These simulated moments are then compared
with the corresponding moment computed using the actual data. The objective of the estimation
is to search for structural parameters that minimize a weighted sum of the distances between the
simulated and data moments. In the estimation we use the inverse of the covariance matrix of
the data moments as a weighting matrix. The covariance matrix is computed using a standard
bootstrap method with 10000 bootstraps.

The implementation of the SMM requires the choice of a set of auxiliary moments. In the current

version of the paper we use the following 31 moments: the percentage of married individuals without

8In 1990, 2,000 latino households were added to the sample. This latino sample was dropped after 1995 and
replaced with a sample of 441 immigrant families in 1997. We exclude both the latino and immigrant samples.
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children, the percentage of married individuals with children; the divorce hazard for couples without
children; the divorce hazard for couples with children; the average labor supply of women ¢ periods
from the time of marriage, with ¢t = —4, —3, =2, —1, 0, 1, 2, 3, 4; the average labor supply of
men t periods from the time of marriage, with ¢t = —4, -3, —2, —1, 0, 1, 2, 3, 4; the average
labor supply of women ¢ periods from the time of divorce, with t = —4, -3, -2, —1, 0, 1, 2, 3, 4.

We will now describe the main aspects of the simulation that is required to compute the sim-
ulated moments. In case of divorce, in the model household wealth must be divided between the
two spouses. To determine the fraction that is allocated to the wife, we use divorce settlements
from the National Longitudinal Study of the High School Class of 1972 (NLS-72), Fifth Follow-up
(1986). The sample (n=1685) includes all first marriages that ended in legal divorce prior to 1986.
The average percentage of wealth allocated to the wife is 0.496 with a standard deviation of 0.177,
where household wealth is the total net value of all property including the house value and the
value of other real estate. In the simulation we, therefore, assume that wealth is divided equally
between the two spouses.

In the simulation one has to decide which parent receives custody of the children in case of
divorce. According to the United States Census,58.1% of mothers are the custodial parent. Data
collected from the US Census also indicates that only 54.9% of fathers have either joint custody or
visitation rights. The standard arrangement in case of visitation rights is that the non-custodial
parents can spend 2 weekend days every two weeks with their children. This corresponds to around
the 15% of time for 54.9% of fathers. To be consistent with these facts, it is assumed that mothers
maintain custody of their children and that children spend 85% of their time with the mother
and the remaining 15% with the father. In the simulation, we implement this by multiplying the
number of children in the production function of a divorce mother and father by, respectively, 0.85
and 0.15. To simplify the simulation, it is also assumed that in case of remarriage of one of the
two parents, the children spend 100% of their time with the mother and that the father does not
pay any child cost. This is equivalent to assuming that the utility provided by children to divorced
fathers in case of remarriage is equivalent to the utility provided by the quantity of composite good
C that divorced fathers can purchase because they do not have to pay the cost of children.

The state space has been chosen to reflect the features of the sample that will be used in the
simulation. We start with a description of the grid for the three sources of uncertainty. First,
the continuous distribution of wages obtained using the Heckman-selection model is approximated
using the method proposed in Kennan (2004). It shows that the best discrete approximation F to

a given distribution F' using the fixed support points {w;}7; is given by

F(wz) _ F (w;) +2F (wi+1)’
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where n denotes the number of support points and ¢ indexes each point. In the simulation we set
n equal to 3 and we use as grid points the wages that corresponds to the 1/6th, 3/6th, and 5/6th
points in the empirical distribution. The corresponding grid for women is $2.93, $4.70, and $7.91 .
The grid for men is $3.96, $6.60, and $10.72. Second, the grid for children is composed of 3 points,
starting with zero children and ending with 2 children. The number of children varies according
to the fertility process illustrated in a previous section. Third, it is assumed that match quality is
drawn from a eight-point distribution, which implies that the evolution of this feature of household
behavior is characterized by a eight by eight Markov Transition Matrix.

The decision variables labor supply, saving, and relative decision power, M are also discretized.
The grid for labor supply is chosen to reflect no labor force participation, part-time, and full-time
work. In particular, a three-point distribution is used with values 0, 1400, 2400. Wealth is described
using an equally-spaced 13-point grid varying between -$4,000 and $44,000 for singles and between
-$8,000 and $88,000 for married individuals. This range is chosen to reflect the distribution of total
wealth minus home equity and the value of vehicles in the PSID, where about 5.2% of households
report a wealth level below our range and 10.7% above. We have experimented with using a larger
range for wealth, particularly on the high end and we have found that few households choose to
accumulate such high levels of wealth. The grid for relative decision power includes 21 points .01,
.05, .10, ..., .90, .95, and .99. We have tested the robustness of the simulation with respect to
changing the number of grid points for the Pareto weight and we have found that it is important
to include a reasonably fine grid. With a grid that is too coarse, there may be mutually beneficial
marriages that do not occur because the grid does not contain any points within the range of Pareto
weights for which the marriage is sustainable.

The grid for experience requires a separate discussion. This grid can be constructed in two
different ways. A first possibility is to choose a number of points in the grid that is equal to the
number of periods in the simulation. Then if an individual works in a given year, her experience
increases by one. Since this approach is computationally demanding, we adopt a different strategy
that generates similar results. The grid for experience is described using a two-point distribution,
0 and 25 years. Experience then increases according to the following law of motion. If an agent
works over 500 hours in a given period, she has a 1 in 25 chance of increasing to the high experience
state. Thus, the expected increase in experience for such an individual is equivalent to the expected
increase in the first approach. This mechanism allows us to capture the effect of working on human
capital accumulation without using such a fine grid that the simulation becomes excessively time
consuming. The robustness of these results to richer specifications of experience has been tested
and the results do not change substantially.

The model is simulated for 45 periods. In the first 25 periods individuals make decisions about
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marriage, labor supply, consumption, and saving. The remaining 20 years represents the retirement
period and individuals can only choose consumption and saving. The rate of return on saving is
allowed to change over time. In particular, for 1982-2004 the 20-year municipal bond rate is used
as the rate of return on saving.” For 2005-2009 the interest rate is assumed to remain unchanged
at the 2004 level.

We solve the problem using backward induction. Consider an arbitrary period. Each agent
enters the period as either single or married. If the agent is single, she draws a potential spouse
from the distribution of available spouses. For each agent, we evaluate first the level of utility
associated with being single. Afterwards, we compute the level of utility associated with being
married to the current spouse if already married or to the potential spouse if single at the given
relative decision power, from this point in time forward. The level of utility conditional on marital
status is computed by checking all possible alternatives for consumption, labor supply, and saving,
and selecting the choice that yields the highest level of utility. At the current relative decision
power, each married or potential couple can be in one of the following three regimes: (i) both
agents prefer being single; (ii) both agents prefer being married; (iii) one agent prefers being single
and the other is better off as married. In the first two cases the marital choice is straightforward.
In the third case, the couple renegotiates the current allocation of resource to make the spouse
that prefers being single just indifferent between the outside option and staying in the household.
This goal is achieved by shifting relative decision power, and accordingly the allocation, until this
indifference condition is satisfied. If at new allocation both agents prefer being married, the couple
stay married or get married. Otherwise the marriage does not generate any additional surplus and
the agents will divorce or stay single.

It is worth discussing in more detail the mechanism by which potential spouses are drawn.
Individuals are characterized by experience, wage, wealth, number of children, relative decision
power, and match quality. For potential spouses experience and wage are drawn from the empirical
distribution obtained from the PSID data and then discretized. Wealth is drawn using a similar
approach, but each individual can only draw a potential spouse with a wealth level that is one
point below, one point above, or at the same point in the wealth grid. This restriction is imposed
to capture the fact that people search for their spouses in similar circles. With regard to children,
it is assumed that single men draw only women with no children. We make this assumption for
two reasons. First, men in the age range considered in our simulation marry mostly women with
no children. Second, in our model men derive utility from children independently of whether the
children were conceived during or before the marriage. This implies that, if we do not make this

assumption, single men search for single women with children to increase their utility after marriage,

9The rates are obtained from Bloomberg.

21



which is unrealistic. As discussed in the theory section, the initial relative decision power, M, is the
one that corresponds to the Nash Bargaining solution to avoid generating heterogeneity that is not
explained by economic variables. Finally match quality is drawn from the stationary distribution
derived from the transition matrix.

The solution of the model is characterized by policy functions. For every state of the world
the policy functions return the optimal choices for marital status, consumption, labor supply and
saving. In addition, for couples the policy function includes relative decision power. The policy
functions are used to simulate the model for the group of individuals available in the 1984 wave of
the PSID that satisfy the selection restrictions mentioned above. For each individual in the 1984
wave we match her wage, experience, wealth, marital status, and number of children to the point
on the grid that most closely approximates each of the characteristics observed in the data. For
married individuals there are two state variables that are not observed: relative decision power and
match quality. It is assumed that individuals that are married in the 1984 wave have the relative
decision power that corresponds to the Nash Bargaining solution. After the first period of the
simulation, relative decision power is optimally computed. For married individuals in 1984, it is
also assumed that their marriage is characterized by the second highest level of match quality. Since
the couple is still married this is the best prediction we can make. The model is then simulated for
1984-2029. Because we want these simulated individuals to follow a rich set of paths, we simulate
multiple possible paths for each individual. This is done by sampling with replacement from the
1984 sample in the PSID 50,000 times.

It is worth describing how individuals are followed in the simulation. In the simulation there
are three types of agents. First, individuals that are in the 1984 wave and are tracked by the PSID.
These are individuals in households that belong to the original 1968 PSID sample and that are
tracked by the PSID even if there is a split-off. There are two main reasons for a split-off: a child
in one of the original families forms her own household; a couple in the original sample or one of
their children divorces. We will refer to these individuals as tracked agents. Given the age range
used in this paper, all our tracked agents are children of families in the original sample. Second,
individuals that are in the 1984 wave, but are not tracked by the PSID. If there is a split-off, these
agents vanish from the PSID. Third, agents that appear in the simulation as potential or actual
spouses of the tracked agents. To illustrate the different treatment of these types of individuals in
the simulation, consider the case of a track agent who is single in the initial period. In this period
this individual meets a potential spouse. If the couple decides not to marry, then the potential
spouse is dropped from the simulation. If the couple marries, then the individual will remain in
the sample until the couple gets a divorce. After a divorce this individual is no longer considered

in the simulation. For individuals who are initially married, only one of the two individuals is the
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tracked agent, the other individual is dropped from the simulation if the household ever decides to
divorce.

In the version of the model that we are currently estimating there are 14 parameters: the risk
aversion parameter v, the parameter o, and the discount factor G for women and men; the three
parameters of the household production function; the normalization parameter £ in the utility
function; the parameters a and b that determines the upward and downward trends in match
quality; a parameter that measures the probability of switching from a positive to a negative trend;
a parameter that determine how disperse the match quality values are. We estimate six of them.
The risk aversion parameters are set equal to 2.5 for men and to 4.5 for women using the results
in Mazzocco (2004c), in which the risk aversion parameter is estimated separately for men and
women. The discount factor is assumed to be constant and equal to .98. We will experiment with
alternative values for 8. The parameter £ is set equal to the average consumption of the composite
good for singles using their average budget share as . The parameters a and b are set equal to
0.05 and 0.0375. The probability of switching is set equal to 0.05.

The next section presents the simulated results. They are used to replicate the tables and
figures reported in section 2. For consistency with the PSID data, the simulated tables and figures

are constructed using only tracked or married individuals.

6 Results

The first part of table 8 reports preliminary estimates of coefficients. The second part presents
the corresponding simulated results and compares them to the data. The model does a reasonable
job of matching the pattern of labor supply observed in the data. First, married men work more
than unmarried men whereas unmarried women work more than married women. This behavior is
explained by four aspects of the model: differences in the wage process between women and men;
differences in domestic labor between women and men and between married and single individuals;
the presence of children in the household; human capital accumulation. Women work less than men
because they have on average lower wage offers. This feature of the wage process also explains why
married men work more than single men and single women supply more market hours than married
women. Since the two spouses cooperate, it is optimal for the husband to specialize in market
production and for the wife in domestic production. This pattern is strengthen by the requirement
that married women have to supply more hours to household production than single women, whereas
married men have to supply less hours. Children increase the degree of specialization within the
household for two reasons. First, both parents devote more time to household production, but the

increase for mothers is much larger. Everything else equal, this implies that it is more costly for
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the wife to supply labor on the market. Second, since in our model mothers receive custody of their
children in case of divorce, the presence of children transfers bargaining power from the husband to
the wife. This leads married men to increase and married women to decrease labor supply. Human
capital accumulation has a similar effect on labor supply as children. Intra-household specialization
reduces the wife’s labor supply and increases the husband’s. Thus, married women accumulate less
human capital relative to married men. Therefore the couple’s efficient allocation of resources
requires an additional increase in the husband’s labor supply and an additional reduction in the
wife’s labor supply.

We are not doing as well in capturing the main features of labor force participation in the data.
Our simulated results indicates that married women participate less than single women and that
the fraction of single women with a positive amount of labor hours is lower than the fraction of
single men. But in our simulation, single men participate slightly more than married men which
is contrary to what we observe in the data. The introduction of labor force participation moments
to be matched should solve this problem.

The simulation replicates only some of the features observed in the PSID for wealth and con-
sumption. Table 8 shows that saving of single men is greater than saving of single women, but
saving of couples is only slightly larger twice saving of unmarried men. The simulated data for
consumption show a similar pattern. Consumption of single men is greater than consumption of
single women and consumption of couples is less than twice consumption of single men. However,
we overpredict consumption for each group. This high level of consumption and low level of saving
is probably explained by the lack of durable goods in the model and by the fact that we are not
matching any consumption and wealth moments.

Figure 27 describes the labor supply pattern for women as they enter marriage. As before, an
index is used where 0 denotes the first year of a transition between marital states. In the PSID,
women’s labor supply decreases starting three years prior to marriage and continues to gradually
decrease during the first five years of marriage. Moreover, at the time of marriage women’s labor
supply is between the average labor supply of married women and the average labor supply of single
women. The simulated data display a similar pattern. The average labor supply of women at the
time of marriage is above the average labor supply of married women and below the average labor
supply of single women. Then in the first few years after marriage, average labor supply decreases
gradually toward the labor supply of the average married woman. A notable difference between the
PSID data and the simulation is that there is a sharp decline of labor supply before marriage in
the simulation that we do not observe in the data. The gradual decline of labor supply for married
women after marriage is explained by three features of our model: the presence of children; the

differential accumulation of human capital between wife and husband; the absence of commitment.
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During these years married women tend to work less and less as they increase the time devoted to
domestic labor and increase their bargaining power in the marriage. This causes married women to
accumulate less human capital relative to married men. For the household it is therefore optimal
to further increase specialization in the household, reducing the wife’s labor supply and increasing
the husband’s labor supply even more. The lack of commitment produces a more gradual decline
in labor supply of wives. To see this note that married women know that with some probability the
marriage will end, in which case the accumulated human capital will be important. Conditional on
children, the probability of divorce depend on the level of match quality. In our model the marriages
that survive are the ones with an upward trend in match quality. Or equivalently, marriages where
the spouses learn over time that the quality of their match is high. In this marriages the spouses
increase gradually the degree of specialization, which explain the gradual decline in labor supply
of women. Figures 28 and 29 show the simulation results for labor supply conditional on working
and labor force participation.

Figure 30 describes the labor supply behavior for men as they enter marriage and may be
compared to corresponding figures that describes the pattern for men in the PSID. In both the
simulation and the data, the overall trend in labor supply is the opposite of the trend for women.
In the data, men tend to increase labor supply two years prior to marriage and then continue to
increase their labor supply throughout marriage. In the simulation, men start increasing their labor
supply throughout at the time of marriage. As for women, these changes in labor supply are a
result of children, human capital accumulation, and lack of commitment.

Figure 31 describes women’s labor supply before and after divorce. Both this figure and the
analogous figure from the PSID describe a steady increase in labor supply beginning several years
prior to divorce. In the model this behavior is explained by two types of married couples: couples
with a downward trend in match quality; couples in which the wife experiences a high wage offer
and therefore increases her labor supply. To provide the intuition underlying this result, consider
first a couple with a downward trend in match quality. In this marriages, the probability of divorce
increases over time. It is therefore optimal for the spouses to reduce the degree of specialization
within the household, which explains the gradual increase in the wife’s labor supply. Consider now
a couple in which the wife receives a good wage offer. In this case, she will increase her labor supply
and reduce the time spend on domestic labor. As a consequence, the marriage produced a lower
amount of public good, which increases the probability of divorce. As a consequence, it is optimal
for the pair to reduce the degree of specialization, which increases even more the probability of
divorce. Currently we cannot determine which one of the two types of marriages explains the
pattern in the data. When we will have the final estimates we will attempt to separate the effect of

the two types of couples. Figures 32 and 33 show the simulation results for labor supply conditional
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on working and labor force participation.

Figure 34 describes the labor supply pattern for men before and after divorce. This figures
may be compared to Figure 22 that describes the same pattern in the PSID. In the PSID, men
work less before divorce than the average married men. In the simulation labor supply displays
a similar pattern. After divorce in the PSID men decrease gradually their labor supply, whereas
in the simulation there is sudden drop after divorce and an increase afterward. The labor supply
behavior of men before divorce can be rationalized using the results for women before divorce. It
is optimal for couples with a high probability of divorce to reduce the degree of specialization.

When we will have the final estimates we will attempt to determine how important different

features of the model are in explaining the empirical patterns.

7 Conclusions

This paper proposes a unified model of labor supply, saving, and marital decisions. The model is
estimated using the 1984-1996 waves of the PSID. The results indicates that the model captures
some of the features of labor supply, wealth, and marriage decision displayed by the PSID data.
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A. Figures
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Figure 1: PSID 1968-1996, Women’s Labor Supply Before and During Marriage.
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Figure 2: PSID 1968-1996, Men’s Labor Supply Before and During Marriage.
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Figure 3: PSID 1968-1996, Women’s Labor Supply Conditional on Working Before and During

Marriage.
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Figure 4: PSID 1968-1996, Men’s Labor Supply Conditional on Working Before and During Mar-
riage.
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Figure 5: PSID 1968-1996, Women’s LFP Before and During Marriage.
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Figure 6: PSID 1968-1996, Men’s LFP Before and During Marriage.
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Figure 7: PSID 1968-1996, Women’s LS Before and After First Birth.
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Figure 8: PSID 1968-1996, Men’s L.S Before and After First Birth.
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Figure 9: PSID 1968-1996, Women’s Conditional LS Before and After First Birth.
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Figure 10: PSID 1968-1996, Men’s Conditional LS Before and After First Birth.
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Figure 11: PSID 1968-1996, Women’s LFP Before and After First Birth.

Women: Labor Force Participation
Before and After First Birth

-5 -4 -3 -2 -1 (0] 1 2 3 4 5
Years Relative To First Birth

———e—— Transition Sample
——a—— No kids — Weighted
——o—— Kids — Weighted

Figure 12: PSID 1968-1996, Men’s LFP Before and After First Birth.
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Figure 13: PSID 1968-1996, LS of Women with no Children.
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Figure 14: PSID 1968-1996, LS of Men with no Children.
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Women Without Children: Labor Hours Conditional on Working
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Figure 15: PSID 1968-1996, Conditional LS of Women with no Children.

Before and During Marriage

— -7~
~ -~ - -
— o~ -
// \\ // —_—— ~— \\\\_
// \\./
- A/e\ . e -
a——% \/°V
- > ©
~
-~ — = —o
= S, = ~_ o
-~
—
-
-
-
-
T T T T T T T T T T T
-5 -4 -3 -2 -1 (0] 1 2 3 4 5

Years Relative To Marriage

———e—— Transition Sample
—a&—— Single — Weighted
—o—— Married — Weighted

Figure 16: PSID 1968-1996, LFP of Women with no Children.
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Figure 17: PSID 1968-1996, Residual LS of Women with Children.
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Figure 18: PSID 1968-1996, Residual LS of Men with Children.
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Figure 19: PSID 1968-1996, Residual LS of Women with no Children.
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Figure 20: PSID 1968-1996, Residual LS of Men with no Children.
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Figure 21: PSID 1968-1996, Women’s Labor Supply Before and After Divorce.
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Figure 22: PSID 1968-1996, Men’s Labor Supply Before and After Divorce.

PSID 1982—1996
Men’s Labor Supply Before and After Divorce

5 4 s %2 1 6 1 2 & 41 &
Years Relative To Divorce

———e—— Transition Sample
—=a&—— Not Married
—&—— Married — Weighted

40



Figure 23: PSID 1968-1996, Women’s Labor Supply Conditional on Working Before and After

Divorce.
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Figure 24: PSID 1968-1996, Men’s Labor Supply Conditional on Working Before and After Divorce.
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Figure 25: PSID 1968-1996, Women’s LFP Before and After Divorce.
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Figure 26: PSID 1968-1996, Men’s LFP Before and After Divorce.
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Figure 27: Simulation, Women’s Labor Supply Before and During Marriage.
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Figure 28: Simulation, Women’s Labor Supply Conditional on Working Before and During Mar-
riage.
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Figure 29: Simulation, Women’s Labor Supply Conditional on Working Before and During Mar-

riage.
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Figure 30: Simulation, Men’s Labor Supply Before and During Marriage.
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Figure 31: Simulation, Women’s Labor Supply Before and After Divorce.
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Figure 32: Simulation, Women’s Labor Supply Conditional on Working Before and After Divorce.
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Figure 33: Simulation, Women’s LFP Before and After Divorce.
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Figure 34: Simulation, Men’s Labor Supply Before and After Divorce.
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B. Tables

Table 1: PSID Descriptive Statistics

Mean SD
Marital Status and Transitions:
percentage married .79 (.41)
marriage hazard .189 (.392)
divorce hazard .030 (.169)
Labor Force Participation:
unmarried women 91 (.26)
unmarried men .96 (.18)
married women .65 (.39)
married men .98 (.15)
Annual Hours Worked if Working;:
unmarried women 1861 (669)
unmarried men 2095 (711)
married women 1660 (736)
married men 2312 (622)
After-Tax Hourly Wage:
unmarried women 6.21 (4.12)
unmarried men 7.14 (4.59)
married women 5.68 (4.57)
married men 8.36 (5.77)
Wealth:
unmarried women 20,415 (43,130)
unmarried men 31,252 (91,767)
married couples 89,831 (274,182)
Wealth Excluding Home Equity and Vehicles:
unmarried women 8,180 (28,597)
unmarried men 14,149 (78,329)
married couples 49,732 (257,622)
Consumption:
unmarried women 6,522 (2,698)
unmarried men 7,927 (3,283)
married couples 10,847 (3,246)

Note: The PSID is a longitudinal study of a representative sample of U.S. individuals. The sample is from the
1968-1996 waves and the 1984, 1989 and 1994 Wealth Supplement Files. The Latino and Immigrant Samples have
been excluded along with the 1968 low-income Census oversample. The sample is restricted to include only household
heads and wives, not sons, daughters or other household members, unless they have started their own household.
After these exclusions there are 29,594 total individual-year observations, or, about 2000 individual-year observations
per year. Each survey wave records extensive individual-level information on labor supply and wages. Annual hours
worked is constructed as the typical number of hours worked at each of up to three jobs multiplied by the number of
weeks during the year worked at each job. Wages are calculated as annual individual labor market income divided by
total annual hours worked. After-tax wages are adjusted for federal and state income tax using the NBER’s TAXSIM
using household income, year, state of residence, marital status, and number of children.
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Table 2: Average Wealth Levels in the PSID.

married couples

unmarried individuals

married couples the year before divorce
individuals the year before marriage
just married couples

just divorced individuals

$49,732
$11,161
$18,471
$11,499
$19,798

$8,385

Note: The transitions are described over the last year.

For example, “married couples just before divorce” are
currently married but will not be married next year and “just married couples” are currently married but were not
married last year. The wealth measure excludes wealth in housing and cars.

Table 3: Wage Process Estimates

Coefficient SE
Women
high wage x lagged labor force participation 716 (.084)
medium wage x lagged labor force participation .289 (.083)
low wage x lagged labor force participation -.089 (.076)
experience .010 (.0045)
experience squared -.0004 (.0002)
constant 1.351 (.097)
std. dev. of wage equation .258 (.004)
log likelihood = -1380.2
Men
high wage x lagged labor force participation .623 (.043)
medium wage X lagged labor force participation .280 (.042)
low wage x lagged labor force participation -.064 (.064)
experience 012 (.003)
experience squared -.0003 (.0001)
constant 1.636 (.046)
std. dev. of wage equation .256 (.002)

log likelihood = -1164.7

Note: The dependent variable is log hourly wage deflated to reflect year 1984 prices. Lagged wage is also in logs.
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Table 4: Returns to Education and Experience in the PSID, 1982-1996
Women Men
HLT 2003 OLS FE OLS FE
education 129 .168 .146
(.0002) (.007) (.006)
experience 130 107 .103 .097 .109
(.0001) (.010) (.009) (.008) (.007)
experience squared -.0023 -.0011 -.0017 -.0020 -.0025
(.000) (.000) (.000) (.000) (.000)
constant 6.89 5.63 8.04 7.12 9.05
(.003) (.124) (.062) (.097) (.051)

Note: The dependent variable is annual labor earnings in logs. The first column reports coefficients from the 1990
census for white males reported by Heckman, Lochner and Todd (2003). The next four columns report coefficients
from the PSID. Following Heckman, Lochner and Todd (2003), experience is calculated in 1982 as age minus education
minus 6. Experience is then updated for the years 1983-1996; increasing by one in years in which the individual works

500 or more hours.

Table 5: Estimates of Fertility Process (Probit).

dependent variable

one child currently at home 401
(.014)
married A87
(.026)
constant -1.769
(.026)
- 11180

Note: The dependent variable is a dummy equal to one if during the current year the household gives birth

to a child.
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Table 6: Annual Cost of Children, CEX 1980-1996

dependent variable

cost for first child

cost for second child

cost for additional children

486.0
(16.2)
370.8
(17.0)
287.3
(9.98)

Note: The dependent variable is a measure of annual expenditure that includes food at home, child care,
boy’s clothing and shoes, girl’s clothing and shoes, and infant clothing. The sample includes households with
the head with ages 20 to 40. All dollar values have been deflated to reflect year 1984 dollars. Coefficients
for after tax income, age of the household head, education of the household head, race and marital status

are omitted. The regression includes 29,961 observations and the R? is .36.

Table 7: Household Production Regression, OLS

single woman

married woman

married man

one child

two or more children

one child x woman

two or more children x woman
working 5004 hours annually
wage if working

labor supply

constant

-8.7
(16.9)
230.0
(15.2)
-30.4
(14.0)

29.7
(13.3)

68.1
(11.3)
194.0
(19.1)
370.9
(16.3)
-238.6
(16.5)
-0.001

(.01)
-0.135
(.006)
924.8
(18.3)

Note: The dependent variable is reported annual hours spent on household production. The variable is derived from
answers to the question, ”About how much time do you [or does your spouse] spend on housework in an average

week? I mean time spent cooking, cleaning, and doing other work around the house.”.

The sample is the same as

described in the descriptive statistics. The excluded category is single men. The R? is .22.
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Table 8: Estimated Coefficients and Simulation Results.

Coefficients

woman’s o 0.45

man’s o 0.41

kids’ « 2.19

wife’s « 0.0

husband’s « 0.0

match quality dispersion 0.1

Data Simulation

Annual Hours at Work:

unmarried women 1,861 1,643
unmarried men 2,095 2,089
married women 1,660 1,479
married men 2,312 2,318
Labor Force Participation:

unmarried women 91 0.97
unmarried men .96 0.999
married women .65 0.87
married men .98 0.99
Consumption:

unmarried women 6,522 12,156
unmarried men 7,927 14,119
married couples 10,847 25,773
Wealth:

unmarried women 8,180 9,198
unmarried men 14,149 10,228
married couples 49,732 21,276
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