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Abstract

This paper analyzes the sources of the racial difference in the intergenerational transmission of human
capital by developing and estimating a dynastic model of parental time and monetary inputs in early child-
hood with endogenous fertility, home hours, labor supply, marriage, and divorce. It finds that the racial
differences in the marriage matching patterns lead to racial differences in labor supply and home hours
of couples. Although both the black-white labor market earnings and marriage market gaps are important
sources of the black-white achievement gap, the assortative mating and divorce probabilities racial gaps
accounts for a larger fraction of it.
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1 INTRODUCTION

The source of lifetime earnings inequality is important for the design of many social insurance programs.
Among white males, between 45 percent and 90 percent of lifetime earnings inequality are attributable to pre-
labor market human capital'. Pre-labor market human capital is an even more important factor for earnings
inequality across races; Neal and Johnson (1996) estimate that it accounts for 100 percent of the black-white
wage gap for females and 70 percent for males. An extensive literature shows the importance of early childhood
investment in the formation of pre-labor market human capital?. Naturally, studying parental inputs during these

*We thank the participants of New Directions in Applied Microeconomics, La Pietra 2011; NBER summer workshop Macro Per-
spectives, 2011; the Conference in honor of John Kennan, 2012; and Conference on Early Childhood Development, University College
of London 2012; FINET Family Economics and Human Capital in the Family conference, University of Chicago, 2012; Cowles
Structural Micro-econometrics conference, 2013; Bilkent University Annual Summer Workshop in Economics 2014; North American
Summer Meetings of the Econometric Society 2014; Society Economic Dynamic 2014; Workshop on Gender and Ethnic Differentials
in Market Outcomes, The Aix-Marseille School of Economics, 2014; Society of Labor Economists Annual Meetings 2014; and the
seminar participants at Georgetown University, Izmir University of Economics, New York University, Ozyegin University, Sabanci Uni-
versity, University College of London, University of Chicago, University of North Carolina -Chapel Hill, University of Pennsylvania,
and Washington University in St. Louis.

1See Keane and Wolpin (1997), Storesletten, Telmer, and Yaron (2004) and Huggett, Ventura, and Yaron (2011) .

2See Carneiro and Heckman (2003) and Almond and Currie (20011) for surveys of this literature.



crucial development years is central to understanding the sources of lifetime earnings inequality. Specifically,
the transfers from parents to children, which involve time and monetary inputs during the early childhood
years, have long-lasting effects on the pre-labor market human capital and hence lifetime earnings inequality.
The family is very important in the early childhood years, and the data show that parental inputs not only vary
by race but also by family structure. For example, black mothers spend less time with children under six years
of age than white mothers. This difference is normally attributed to the higher prevalence of single motherhood
among blacks: Blacks are five times more likely to be single mothers than whites. Married mothers spend twice
as much time with young children than single mothers.

The literature on the racial difference in the intergenerational transmission of human capital typically
ignores the effect the marriage market outcomes®; however, spousal characteristics and education have an
important impact on the formation of pre-labor market human capital and hence lifetime inequality. In this
paper, a unified framework is developed in which family structure, including the decision to be a single mother,
is endogenous. The framework is used to analyze the parental time and income input decisions in early child-
hood and their effect on long-term outcomes. In particular, early parental inputs affect educational outcomes
of children; educational outcomes affect both life-time earnings as well as the marriage market of the child
through assortative mating. The estimated model is used to determine the sources of the racial difference in the
intergenerational transmission of human capital.

We develop an infinite horizon dynastic model in which altruistic adults live for finite number of periods
and in each generation, sequentially choose fertility, labor supply, and time investment in children. Using data
on two generations from the PSID, we estimate the model and use it to study the role of family structure in
the large black-white achievement gap. There is abundant evidence that these gaps occur early and widen over
time. To understand why investment patterns differ across race, gender, and education groups. We analyze the
costs and returns to time investment. The opportunity cost of time depends on the labor market prospect of the
parents and on the family structure. Married and single parents may face different trade-offs when they allocate
time between housework and labor market activities. Thus, the marriage market is important for understanding
both the returns and the costs of parental investment decisions. The model accounts for dynamic selection in
fertility and time allocation decision over the life-cycle. Thus, the model accounts for the importance of spacing
of children and the importance of the family structure (i.e., single versus married couple) in these decisions.
Very few papers have estimated models of parental investment accounting for goods and time investment. The
exceptions are Bernal (2008), Kang (2010), Del Boca et al. (2014), and Lee and Seshadri (2014). None of these
papers account for the impact of endogenous fertility on children’s outcomes, nor do they account for the role
of the marriage market and assortative mating on parental decisions.

The theoretical framework we develop builds on the dynastic model of intergenerational transmission of
human capital in Loury (1981), Becker and Tomes (1986) model of intergenerational transfers, and the Becker
and Barro (1988) and Barro and Becker (1989) dynastic models with endogenous fertility.* The framework
captures differences in intergenerational transmission of human capital across races and socioeconomic groups.
The dynastic framework is a natural choice for analyzing intergenerational transmission of human capital as it
captures altruism, naturally giving rise to intergenerational transfers. Furthermore, the infinite horizon dynastic
model provides a non-ad hoc formulation of altruism as parents care about the utility of their children, and
thus, it does not necessitate choosing which aspects of the child’s welfare parents care about and which aspects
they do not. Existing dynastic models do not model marriage, divorce, and two-decision maker households

3A large body of the literature focuses on the effect of family structure on intergenerational mobility and inequality; however, family
structure is restricted to single-parent versus two-parent households and family structure is exogenous. See Couch and Lillard (1997),
Burtless (1999), Bjorklund and Chadwick (2003), Ellwood and Jencks (2004), Martin (2006, 2012), McLanahan and Percheski (2008),
and Bloome (2014).

4For altruistic models of parental investment with exogenous fertility see also Aiyagari et al (2002), Loury (1981), Cunha and
Heckman (2007).



explicitly.> However, investment patterns vary by family structure and socioeconomic status. In our framework
individuals may be single or married, and divorce and marriage evolve according to a stochastic process. Cur-
rent individual decisions affect the process of marriage and divorce; thus, they are endogenous in our model,
although they are not deterministically chosen each period. In the literature, household decisions are either
framed as a single-decision maker problem (this approach is pioneered by Becker, 1965, 1981) or as a bargain-
ing problem that is modeled either as a cooperative game-theoretic problem or as a non-cooperative one (e.g.,
Manser and Brown 1980; McElroy and Horney 1981; Chiappori 1988; see also Chiappori and Donni, 2009, for
a recent survey on non-unitary models of household behavior, and Lundberg and Pollak,1996, for a survey on
non cooperative models of allocation within households). In our model, there is no borrowing or savings and
we assume no commitment, following the literature on intertemporal household models with limited commit-
ment.% We show that our equilibria can be Pareto ranked. Thus, assuming that the best equilibrium is played,
our approach is similar to that of Ligon, Thomas, and Worrall (2002) in the sense that the non cooperative
solution is equivalent to a constrained Pareto efficient allocation in the household. The dynastic framework is
extended to incorporate a life-cycle of individuals in each generation based on previous work such as Heckman,
Hotz, and Walker (1985) and Hotz and Miller (1988). Individuals in households choose birth (if female), labor
supply and home hours. Endogenous fertility decisions allow us to capture quantity-quality trade-offs made by
individuals. As in standard dynastic framework, the model also captures the trade-offs between consumption,
leisure, and quantity and quality of children. Adding the life-cycle joint fertility and time allocations decision
allows us to account for the importance of spacing of children as well as the timing of income over the life cycle
and during the early childhood years.

We estimate our structural model on two consecutive generations of the PSID between 1968 and 1997. One
of the important estimation novelties of this paper is that we are able to estimate a dynamic game of complete
information. The game in this paper is super-modular if certain conditions on the intergeneration production
functions and the other structural parameters are satisfied. This guarantees that an equilibrium in pure strategy
exists. Therefore, the empirical strategy uses a multi-stage estimation procedure that allows us to test if these
conditions are first satisfied before proceeding to the second stage where necessary conditions of these equilibria
are used to estimate the remaining structural parameters of the model using a modified version of the estimation
technique developed by Gayle, Golan, and Soytas (2014), for dynastic models. To our knowledge, this is the
first estimation of a dynamic complete information game in the literature. Our estimated model can replicate
the racial differences in fertility, labor supply, and time with young children behaviors observed in the data.

To explain the racial differences in time allocation among married couples, we look further at the household
educational composition. We find that blacks are less assortatively matched than whites. For example, among
married women, the probability that a black college graduate marries a man with a college degree is less than
half that of white college graduate females. The differences in the matching patterns lead to differences in the
labor supply and home hours time patterns between black and white couples. Blacks fathers spend more time
with children than white fathers, and black mothers spend less time than white mothers. At the same time,
married black mothers spend more time in the labor market than white married mothers, but the opposite is true
for married males. One explanation for these differences is the lower total household income of black couples.
There are two potential sources of income differences. One is the lower earning potential because of the
matching patterns, and the second is the racial gap in earnings. The racial gap in earnings is smaller for females
than males, which may explain why black females work more relative to white females and black males spend
more time on home work than white males. Furthermore, these patterns of more equal sharing of breadwinner

SEchevarria and Merlo (1999), Regalia and Rios-Rull (2001), Rios-Rull and Sanchez-Marcos (2002) develop household models
with exogenous fertility, and investment in children. Greenwood, Guner and Knowles (2003) develop and calibrate a dynastic model
with endogenous marriage, divorce, fertility and investment in children. None of these models capture time allocation and they do not
account for the role of assortative mating in the outcomes of children.

6See Ligon, Thomas, and Worrall (2002), Kocherlakota (1996), and Marcet and Marimon (2011) among others. Mazzocco (2007)
rejects the hypothesis of full commitment in an intertemporal household model.



responsibilities in black households could also result from the gap in family stability, as blacks have a higher
divorce rate than whites. While the literature focuses more on the role of single-parent household in lower
outcomes of children, the role of the marriage market and divorce has not been explored. Our framework
allows us to quantify the effects of these different factors on the time allocation and outcomes of children.

We document the gap in education outcome between blacks and whites. Whites are 2 times more likely to
graduate from college and 1.7 times less likely to not have a high school diploma. We estimate the effect of
parental characteristics (such as education and skill level, as well as income and time input in the first 6 years)
on the education outcomes of children; we find that time spent with children has a significant and large effect
on education outcome. Therefore, it is an important factor in explaining the gap in education outcomes of black
and white children. That is, although there is significant persistence in educational status across generations,
the time spent with children by both parents significantly predicts the education outcome of children. While
we find that both mothers’ and fathers’ time is important, mothers’ time increases the probability of children
graduating from college or having some college education, while fathers’ time reduces the probability of not
graduating from high school.

Our simulation results then quantify the impact of the marriage market and labor market on parental time
inputs and on the education and earnings outcomes of children. We find that closing the gap in the probability
of marriage closes the majority of racial gap in maternal time input. Nevertheless, it has a negative impact on
the educational attainment of children. This is because the maternal time input per child increases to a level
above that of white mothers and decreases their labor supply, but it substantially reduces the per child time input
of married black fathers to a level below that of white fathers. On the other hand, closing the race earnings gap,
which is equivalent to raising potential income of blacks permanently, has the standard income and substitution,
but it also affect time allocation within the household. Overall, it reduces time input in children for both mothers
and fathers. Nevertheless, because it reduces fertility, the per child maternal time input increased and that of
fathers decreased. Overall, it improves the educational outcomes of black children.

These counterfactual experiments demonstrate the importance of accounting for both the effects of different
policies on fertility and time allocation in the family. Moreover, it shows that both paternal and maternal
time inputs are important. Finally, we find that both changing the matching probabilities and giving black
females the assortative matching patterns of white females has the greatest effect on reducing the education
achievement gap, demonstrating that the marriage market has an important role in the racial differences in
the intergenerational transmission of human capital. Furthermore, reducing the divorce probability of blacks
to that of whites has the second-largest effect, showing that family stability plays an important role in time
allocation and patterns of parental investment in children. Thus, focusing only on single-parent households
misses important factors causing racial differences in children’s educational attainment.

There is an extensive literature on the relative importance of pre-market skill on racial gaps and labor mar-
ket discrimination in determining the observed racial gaps in labor market outcomes’. Cameron and Heckman
(2001) is closely related to our paper. They investigate the sources of racial disparity in college attainment
and concluded that the long-term socioeconomic factors are what determine the disparity as opposed to short
term credit constraints. We find that family income in the first 6 years did not directly affect children’s edu-
cational attainment after controlling for parental education, skill, siblings, and time spent with children. Our
paper explicitly analyzes the mechanisms through which socioeconomic status and income affect educational
outcomes, emphasizing the role of family structure. More generally, our paper is related to Neal and Johnson
(1996) and Carneiro, Heckman, and Masterov (2005). Neal and Johnson (1996) note that discrimination may
affect the formation of pre-market skills. While Carneiro, Heckman, and Masterov (2005) document that the
racial skill gaps opens very early and find evidence supporting possible labor market discrimination for black
males. They note that these gaps can possibly affect early parental investment in children. Although we do not
take a stand on whether the observed wage gaps are a result of discrimination, our counterfactual implies that

7See Fryer (2011) and Heckman (2014) for surveys of this literature.



discrimination can potentially have an impact on the formation of pre-market skills. However, its main impact
may not be because it reduces the incentive of black parents to invest in children’s education by lowering the
returns to education in the labor market. As in O’Neill (1990), Cameron and Heckman (2001), and Barrow
and Rouse (2005), we do not find any difference in return to education in the labor market between blacks and
whites. Instead, discrimination in the labor market lowers potential family income, which has a large impact on
the formation of pre-market skills through its effect on the time allocation of parents, as well as their fertility
behavior. These channels have not previously been emphasized in the literature.

Our results also contribute to the literature (mostly in sociology) on the effect of family structure on skill
formation. This literature focuses primarily on the single-parent households and not on the underlying causes of
single motherhood because it is not endogenous. It also does not address the behavior of couples or the effect of
the assortative matching on the differential outcome by race. This literature shows the differences in marriage,
cohabitation, and fertility behavior across different racial groups as having potentially important implications
for inequality and the intergenerational transmission of economic disadvantage (McLanahan, 2004; Cherlin,
2009; Murray, 2012). However, these papers do not analyze the transition mechanism or quantify relative im-
portance of the different factors. Several papers also studied the importance of stability of the family explicitly
from an economic point of view: Tartari (2006) shows that divorce has a negative impact on children’s cognitive
outcomes. Our results are consistent with Tartari’s findings that family stability has an impact on children and
that labor supply is an important factor in the mechanism through which stability affects children’s outcomes.
Lundberg and Pollak (2013) argue that educated parents are more likely to marry instead of cohabitate because
the increase in commitment allows higher levels of investment in children. While we do not distinguish be-
tween cohabitation and marriage, the differences in separation rates between blacks and whites may partially
capture this element. The only paper we are aware of which estimates the impact of the racial differences in the
marriage market on racial differences in children’s outcomes is Beauchamp et al. (2014). The paper focuses on
the role of single parenthood and child support payment in racial gap on poverty rate of children. They develop
and estimate a model with endogenous fertility, marriage, labor supply and child support payment and quantify
the impact of the racial earnings and marriage market gaps on single parenthood and child support payment.

The rest of the paper is organized as follows; Section 2 presents our preliminary data analysis while Sec-
tion 3 presents our theoretical model. Section 4 presents our empirical specification and Section 5 analyses
identification and outlines the estimation procedure. Section 6 presents the results of the main estimation and
the counterfactual experiments while Section 7 concludes. The proofs are collected in an appendix while a
supplementary appendix contains additional tables.

2 DATA AND STYLIZED FACTS

We use data from the Family-Individual File of the PSID. We select individuals from 1968 to 1996 by setting
the individual level variables "Relationship to Head" to head, or wife, or son, or daughter. All sons or daughters
are dropped if they are younger than 17 years of age. This initial selection produces a sample of 12,051 and
17,744 males and females, respectively; these individuals were observed for at least one year during our sample
period. Our main sample contains 423,631 individual-year observations.

Only white and black individuals between the ages of 17 and 55 are kept in our sample. The earnings
equation requires the knowledge of the past four participation decisions in the labor market. This immedi-
ately eliminates individuals with fewer than five years of sequential observations. This reduces the number of
individual-year observations to 139,827. To track parental time input throughout a child’s early life, we dropped
parents observed only after their children are older than 16 years of age. We also dropped parents with missing
observations during the first 16 years of their children’s lives. Furthermore, if there are missing observations on
the spouse of a married individual, then that individual is dropped from our sample.

Table 1 presents the summary statistics for our sample; column (1) summarizes the full sample, column



(2) focuses on the parents, and column (3) summarizes the characteristics of the children. It shows that the
first generation is on average 7 years older than the second generation in our sample. As a consequence, a
higher proportion is married in the first generation relative to the second generation. The male-to-female ratio
is similar across generations (about 55 percent female). However, our sample contains a higher proportion of
blacks in the second generation that in the first generation (about 29 percent in the second and 20 percent in
the first generation). This higher proportion of blacks in the second generation is due to the higher fertility rate
among blacks in our sample. There are no significant differences across generations in the years of completed
education. As would be expected, because on average the second generation in our sample is younger than the
first generation, the first generation has a higher number of children, annual labor income, labor market hours,
housework hours, and time spent with children. Our second-generation sample does span the same age range,
17 to 55, as our first sample.

Parental time with young children The PSID measures annual hours of housework for each individual,
however, it does not provide data on time parents spend on child care. This variable is estimated using a
variation of the approach used in the literature. Hours with children are computed as the deviation of housework
hours in a particular year from the average housework hours of individuals with no child by gender, education,
and year (Hill and Stafford,1974, 1980; Leibowitz,1974; Datcher-Loury,1988). Negative values are set to zero
and child care hours are also set to zero for individuals with no children. In addition, in the estimation, and
the analysis we do not use levels of hours measure; instead we use a discrete measure with three levels of
time spent with children for men and women, which reduces the problem. Furthermore, although this measure
may not capture directly activities with children, we find, nevertheless, that it has a strong predictive power
on educational outcomes (above and beyond other socioeconomic and demographic variables). In addition,
previous studies also found that this variable predicts educational outcomes.

To ensure that the parental time variable captures the variation of time spent with children by race and to
further assess the robustness of the variable, we benchmark the pattern of our measure of parental time with
young children from the PSID against data from the American Time Use Survey (ATUS). The ATUS contains
cross-sectional data on how Americans spend their time, including measures for different household activities
such as child care. Figure 1 summarizes the parental time with young patterns by race and marital status for
both the PSID and the ATUS data.

The top panel of Figure 1 presents the time mothers spend with their children younger than six (henceforth
referred to as young children) by race and the number of young children. It shows that the normalized parental
time computed in the PSID tracks the actual time spent with young children reported in the ATUS time diaries.
Furthermore, for any number of young children, white mothers spend more time with children than black
mothers. The middle panel of Figure 1 presents maternal time with young children by marital status. As is
well documented in the economics and sociology literature, single parenthood affects child outcomes.2 Not
surprisingly, we find that single mothers spend less time with children than married mothers, and black mothers
are about five times more likely to be single mothers.® It is tempting to conclude that the racial difference in
maternal time is explained completely by the different composition of single mothers in the different racial
groups. The bottom panel of Figure 1 presents maternal time with young children by race and marital status.
There is no discernible difference in time spent with young children between black and white single mothers.
According to the PSID, white single mothers spend slightly more time than black single mothers, but the pattern
is reversed in the ATUS data. However, black married mothers spend an average 180 hours per year less than
white married mothers. This shows that the racial gap in time spent with their young children is due not only

8See Couch and Lillard (1997), Burtless (1999), Bjorklund and Chadwick (2003), Ellwood and Jencks (2004), Martin (2006, 2012),
McLanahan and Percheski (2008), and Bloome (2014).

9See Table 2. In the PSID 69% of black children under the age of six have a single mother, compared to 13% of white children
younger than six who have a single mother.



to the compositional effect of single mothers, but also to the significant differences in the maternal time with
young children between black and white married households.

Table 2 presents characteristics of our sample by gender, race, and marital status. The first three rows
present the annual time spent with young children, number of children and annual housework hours. It shows
that married black males spend slightly more time with young children than white married males; this is also
true for housework in general. While single black males spend more time on housework than single white
males, they spend significantly less time with young children; this is entirely due to the low number of single
black males reporting that they are fathers in the PSID. Overall, the number of hours spent with young children
by single males is very small.

Single black females spend about 70 percent more time with children than single white females, but this is
because single black females have, on average, twice as many children as single white females. Married black
females on average have slightly more children than married white females (1.43 for blacks versus 1.27 for
whites) but spend 30 percent less time with young children than married white females. Black married females
spend less time on housework than white married females. It is also noteworthy that despite the absence of a
racial gap in age, there is a 1-year racial gap in completed education between whites and blacks for all groups
except married females. Thus in terms of demographic characteristics, black and white married females are
similar but black married females spend less time with young children.

Labor market The earnings gaps by race, gender, and marital status is well documented.’® The last four
rows of Table 2 present the labor market earnings, the wage rate, annual labor market hours, and the number
of observations by race, gender, and marital status. White males earn on average about $15,00 more than
black males, regardless of marital status; married males earn on average about $15,00 more than single males,
regardless of race. At the same time, single white females earn on average about $10,000 more than single
black females; however, married females earn about the same regardless of race.!* Therefore, there is a racial
earnings gap for all groups except married females, and there is a marriage premium for all groups except
white females. A similar pattern is repeated for the wage rate for all groups except married females. Among
married females there is a $1.7 racial wage gap; however, married black female make up the difference in
earnings by working 123 hours more per year than married white females. Furthermore, while the earnings gap
between married black and white males is $15,000, the hours worked gap is only about 90 hours; thus, this
large earnings difference comes from the larger racial wage gap, about $6 (33%). Therefore, the overall hours
worked (i.e., home hours, time with children, and time in the labor market) are roughly the same for married
females regardless of race. Although married black males work more hours at home than married white males,
they work overall about a 100 hours fewer than married white males per year.

Marriage market The racial gap in time spent with young children is the largest among married females.
Therefore, understanding the differences in the marriage market between blacks and white is important for
understanding the differences in time allocation patterns between races. Figure 2 summarizes the racial differ-
ences in the marriage market. The top-left panel of Figure 2 presents the marriage hazard by race; it shows
that whites are about twice as likely to be married for the first 15 years after turning 17. The top-right panel
of presents the first divorce hazard; again, blacks are more than twice as likely to get a divorce. Thus, black
individuals marriages are less likely to form and more likely to be dissolved.

Since there are major racial differences in time allocation patterns for married individuals, the remaining
panels of figure 2 further explore the assortative matching patterns by education between whites and blacks. The
middle panel of Figure 2 presents the assortative matching patterns for females; while more-educated females

10gee Altonji and Black (1999) for a survey of the race and gender gaps in the labor market and Hill (1979), and Korenman and
Neumark (1991), among others for studies on the marriage premium in the labor market.
1\white married females earn about $1,000 more than black married females but the difference is not statistically significant.



are likely to marry more educated males, it shows there are considerably more assortative matching among
white females than black females. For example, 63% of married white females with a college degree have a
spouse with college degree while only 30% of their black counterparts have a spouse with a college degree. At
the same time, the patterns of black males have more assortative matching than these of white males; a white
male with some college is equally likely, 30%, to match with a female with some college or only a high school
diploma, while a black male with some college has a 50% chance of having a spouse with some college.

Education outcomes of children Figure 3 presents the education distribution by race and gender. Clearly
there is a large gender and race gap in outcomes. Blacks have worse outcomes than whites, and girls have
better outcomes than boys. Comparing those with a high school education or less and those with at least some
college degree, the gender gap is larger than the race gap. That is, the gender gap in the probability of achieving
only a high school diploma or less is higher for boys and girls than it is for blacks and whites. However, in
comparison, for those with college degree or more, the race gap is larger than the gender gap; whites have rates
about twice as high as those of blacks. Of course, these educational gaps translate into earnings gaps as well.

Summary Regardless of how time spent with children is measured, blacks females spend less time with
children than white females. The literature has recognized the role of single motherhood in the outcome of
children and this is consistent with our preliminary analysis: Single mothers spend less time with young children
than married mothers, and a black female is 5 times more likely to be a single mother. These differences do not
account for the entire racial difference in time spent with children. Married black females also spend less time
with children relative to their white counterparts. This gap can be explained by differences in the cost or the
benefit of spending time with young children. On the benefit side, conditional on education, blacks have a lower
wage rate than whites, and while there is a debate about whether the returns to education differ by race, most
evidence suggests there is no racial difference in the return to education*2. If spending time with young children
is productive in producing more-educated children, than this time is valuable in the labor market. Education
also affects the marriage market outcomes. However, it is unclear whether blacks or whites have a higher return
to education in the marriage market: The returns to education in the marriage market seem lower for black
females relative to their white counterparts. However, the returns to education in the marriage market for black
males seem higher than for white males.

The cost of spending time with young children has two components: resource constraints of time and
money. We find that married black females work more than their white counterparts, while married black males
worked less than their white counterparts. At the same time married black males spend more time at home
with young children than married white males. This pattern might be explained by racial earnings differences
because the wage rate of married white males is substantially higher than that of married black males; to a
lesser degree, the same is true for married females. This difference is illustrated by the fact that even though
black married females spend more hours in the labor market than married white females, there is no earnings
gap between married white and black females. This difference in household earnings potential, therefore, may
be due not only to racial differences in the labor market but also to racial differences in the marriage market.
Therefore, we need a model to quantify the relative importance of these different factors.

The role of racial earnings gaps becomes more apparent in comparing black and white families with the
same education. Table 2B documents choice patterns for black and white families in which both spouses either
have a high school education or a college education. The average number of children is slightly larger for
black families. However, the time allocation patterns are different. First, note that hourly wage rate for black
females is larger than for their white counterparts, with substantial differences for college- educated females.
However, white males earn substantially more than black males. As the table shows, these gaps are correlated
with patterns of specialization in the household. For college-educated families, there is no racial earnings

125ee ONeill (1990), Cameron and Heckman (2001) , and Barrow and Rouse (2005) for examples of these studies.



gap. However, black females earn more and work more than white females and their share in their family
income is substantially larger. Both the black males and females spend less time with children. For high school
educated families, there is a racial earnings gap. Still, black females earn more than their white counterparts.
As in college-educated families, black females spend less time with children, although the difference is much
smaller for college educated females. However, black males spend more time with children; thus, the patterns
of specialization in the household are even weaker for black families with high school education.

3 THE MODEL

This section describes a model of parental time allocation and investment in the human capital of young children
that captures differences in the intergenerational transmission of human capital across racial and socioeconomic
groups. The theoretical frameworks builds on previously developed dynastic models that analyze transfers and
the intergenerational transmission of human capital. In some models, such as Loury (1981) and Becker and
Tomes (1986), fertility is exogenous, while in others, such as those of Becker and Barro (1988) and Barro
and Becker (1989), fertility is endogenous. For expositional clarity, we begin with a benchmark model. It
extends the Barro-Becker framework to incorporate a life-cycle behavior model, based on previous work such
as that of Heckman, Hotz and Walker (1985) and Hotz and Miller (1988). The life-cycle model includes
individual choices about time allocation decisions, investments in children, and fertility. This benchmark model
is developed in Gayle, Golan, and Soytas (2014). However, the main goal of our paper is to capture the effect
of family structure on investment in children; thus, we further extend the basic model to include gender and
decisions made by two individuals in married-couple households, marriage, divorce, and assortative mating. In
this framework, single versus married parenthood is endogenous, which allows us to account for the effect of
family structure on children’s outcomes and the selection into different types of families.

3.1 Basic Setup

The genderless individuals from each generation g € {0, ...0co} live fort = 0, ...T periods, where t = 0 is
the childhood and at period 1 the individual becomes an adult. Adults in each generation derive utility from
their own consumption, leisure, and from the utility of their adult offspring. The utility of adult offspring is
determined probabilistically by the educational outcome of children, which in turn is determined by parental
time and monetary inputs during early childhood, parental characteristics (such as education), and luck. Parents
make decisions in each period about fertility, labor supply, time spent with children, and monetary transfers. The
only intergenerational transfers are transfers of human capital, as in Loury (1981). Therefore, we abstract from
social investment, assets, and bequests and focus on the trade-offs parents face between personal consumption
and leisure and their children’s well-being. We assume there is no borrowing or savings for simplicity. Fertility
decisions capture the quantity-quality trade-off of children, which is central to understanding differences in
investment patterns across different families and socioeconomic status. Incorporating life-cycle behavior allows
us to model the optimal time spacing of children, an important aspect of the time allocation problem because
time input is especially important during early childhood.

Choices, technology and budget constraint  Children only consume and otherwise do nothing. Adults make
discrete choices about labor supply, h;, time spent with children, d, and birth, by, in every periodt = 1, ...T.
For labor time individuals choose no work, part-time or full-time (h; € (0, 1, 2)), and for time spent with
children individuals choose none, low, and high (d; € (0, 1, 2)). The birth decision is binary (b; € (0, 1)). All
the discrete choices can be combined into one set of mutually exclusive discrete choices, represented as k, such
that k € (0,1,...17). Let I be an indicator for a particular choice k at age t; I takes the value 1 if the kth



choice is chosen at age t and 0 otherwise. These indicators are defined as follows:

loo = I{hy =0}1{d; =0}I{b; =0}, Iy = I{hy = 0}I{d; = O}I{by =1}, ...,
list = I{hy =1}1{dr = 2}I{by = 1}, lyzx = I{hy =2} {d; = 2}1{by = 1} 1)
Since these indicators are mutually exclusive, then 3\"; I = 1. We define a vector, x, to include the
time-invariant characteristics of education, skill, and race of the individual. Incorporating this vector, we fur-
ther define the vector z to include all past discrete choices as well as time-invariant characteristics, such that
2 = ({laa}ily, oo {Ike—1}i"o » X). These choices allow us to proxy for disutility associated with labor market
activities and home hours, and therefore, a proxy for relative utility from leisure associated with the activities.
They allow for different degrees of utility/disutility associated with different types of activities and their combi-
nations. For example, spending the same number of hours working in the labor market or on a combination of
home hours and working may imply the same number of hours of leisure, but it can be associated with different
levels of utilities.

Denote the earnings function by w(z;, hy); it depends on the individual’s time-invariant characteristics,
choices that affect human capital accumulated with work experience, and the current level of labor supply, h.
The choices and characteristics of parents are mapped onto their offspring’s characteristics, x’, via a stochastic
production function of several variables. The offspring’s characteristics are affected by their parents’ time-
invariant characteristics, parents’ monetary and time investments, and the presence and timing of siblings.
These variables are mapped into the child’s skill and educational outcome by the function M(x’|z,,,), since
Z,,, includes all parental choices and characteristics and contains information on the choices of time inputs
and monetary inputs. Because z,_, also contains information on all birth decisions, it captures the number of
siblings and their ages. We assume there are four mutually exclusive outcomes of offspring characteristics: less
than high school, high school, some college, and college. Therefore, M(x|z, ,) is a mapping of parental inputs
and characteristics into a probability distribution over these four outcomes.

We normalize the price of consumption to 1. Raising children requires parental time, d;, and market expen-
diture. The per-period cost of expenditures from raising a child is denoted by pcn;. Therefore, the per-period
budget constraint is given by

wy > C; + PCnt (2)

To simplify the presentation of the model, the price of consumption is normalized to 1, and we assume that
pcnt is proportional to an individual’s current wages and the number of children, but we allow this proportion
to depend on state variables. This assumption allows us to capture the differential expenditures on children
made by individuals with different incomes and characteristics. Practically this allows us to observe differences
in social norms of child-rearing among different socioeconomic classes. Explicitly, we assume that

PCnt = anc(Ze) (N+b)wyi (X, hy) (3)

and, incorporating the assumption that individuals cannot borrow or save and equation (3), the budget constraint
becomes
we (X, he) = ¢t + anc(z) (N b wi (X, hy). 4)

Preferences  Adults from each generation have the same utility function. An individual receives utility from
discrete choices and from consumption of a composite good, ¢;. The utility from consumption and leisure is
assumed to be additively separable because the discrete choice, Iy, is a proxy for leisure, and is additively sepa-
rable from consumption. The utility from Iy, is further decomposed into two additive components: a systematic
component, denoted by u:(z¢), and an idiosyncratic component, denoted by ¢y:. The systematic component
associated with each discrete choice k represents an individual’s net instantaneous utility associated with the
disutility from market work, the disutility/utility from parental time investment, and the disutility/utility from
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birth. The idiosyncratic component is standard in empirical discrete choice models; it represents preference
shocks associated with each discrete choice k that are transitory in nature. To capture this feature of ¢y; we as-
sume that the vector (e, .., €17¢) IS independent and identically distributed across the population and time, and
is drawn from a population with a common distribution function, F,(eq, .., €17t). The distribution function is
assumed to be absolutely continuous with respect to the Lebesgue measure and has a continuously differentiable
density.

The per-period utility from the composite consumption good is denoted by uy(c;, z;). We assume that
Uzt (Cy, ) is concave in ¢, that is, du (Ct, Z;)/8¢; > 0 and d%uy (cy, zt)/acf < 0. Implicit in this specification
is intertemporally separable utility in the consumption good, but not for the discrete choices, because uy is a
function of z¢, which is itself a function of past discrete choices but is not a function of the lagged values of
ct. Altruistic preferences are introduced under the same assumption as the Barro-Becker model: Parents obtain
utility from their adult offsprings expected lifetime utility. Two separable discount factors capture the altruistic
component of the model. The first, 4, is the standard rate of time preference parameter, and the second, AN*~",
is the intergenerational discount factor, where N is the number of offspring an individual has over his lifetime.
Here 4 (0 < 4 < 1) should be understood as the individual’s weighting of his offsprings’ utility relative to
her own utility. For example, if 1 = 1, the individual values his own utility as his children’s utility. The
individual discounts the utility of each additional child by a factor of 1 — v, where 0 < v < 1 because we
assume diminishing marginal returns from offspring. The functional form assumption is similar to the one in
Barro and Backer (1988); for further discussion on the functional form assumptions on the discount factor see
Alvarez (1999).

The sequence of optimal choices for both discrete choices and consumption is denoted as 1} and c?, re-
spectively. We can thus denote the expected lifetime utility at time t = 0 of a person with characteristics x in
generation g, excluding the dynastic component, as

Ugr () = Eo | S0 ' [500 1 U (20) + exch + U (cf, 201X (5)

The total discounted expected lifetime utility of an adult in generation g, including the dynastic component is
ZN U X))
Ug(X) = Ugr (x) + BT 1Eq [Nl‘”—"l N |x} , (6)

where Ug1.n(Xp) is the expected utility of child n (n = 1, .., N) with characteristics x’. In this model, individ-
uals are altruistic and derive utility from their offsprings utility, subject to discount factors  and AN*~". This
formulation, as the formulation in Barro-Becker, creates links across all generations, and by recursive substi-
tution can be written as a discounted sum of the life-cycle utility, Uyt (x), of all generation (for example, the
discount rate on grandchildren utility is g7 12).

Solving for consumption from equation (4) and substituting for consumption in the utility equation, we can
rewrite the third component of the per-period utility function, specified as ua(zt), as a function of just z; :

Ukt (Ze)=U¢[wr (X, he) — anc(ze) (Ni+b)we (X, hy), z¢] (7

Note that the discrete choices and fixed characteristics,now map into different levels of utility from consump-
tion. Therefore, we can eliminate consumption as a choice and write the systematic contemporary utility asso-
ciated with each discrete choice k as

Ukt (Zt) = Uk (Z¢) + Uk (Z0)- (8)

Incorporating the budget constraint manipulation, we can rewrite equation (5) as
Ugr () = Eo | X0 ' o 1 Uk @) + aicllx | 9)
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Thus, this expression is the expected utility at time 0 of the lifetime utility, excluding the dynastic compo-
nent of an individual in generation g and characteristics x. This expression is similar to the standard represen-
tation of expected utility in standard life-cycle models of discrete choice. Except for age, which changes over
the life-cycle, the environment in our model is assumed to be stationary. Therefore, we can omit the generation
index g in the analysis from equation (9) and write Ut (X) instead.

3.1.1 Optimal discrete choice

The individual then chooses the sequence of alternatives yielding the highest utility by following the decision
rule I (z¢, ¢¢), where ¢ is the vector (eq, ..., £17t). The optimal decision rules are given by

1°(z¢, &r) = arg m|61XE| [Ztho B Zyzo It [Uke (z0) + exe]} + ﬂ,\I—U) Zr':l:]_ Ug+1,n(Xr/])|X] (10)

where the expectations are taken over the future realizations of z and ¢ induced by 1°. Inany periodt < T, the
individual maximization problem can be decomposed into two parts: the utility received at t plus the discounted
future utility from behaving optimally in the future.

Therefore, we can write the value function of the problem, which represents the expected present discounted
value of lifetime utility from following 1°, given z; and &, as

T—

V@t e = maxEr ({200 87 S0 el (@) + aed + 2 E0 UganOp) iz ) ()
By Bellman’s principle of optimality, the value function can be defined recursively as
Ve = max| Sl b (Uie(@) + e+ BE(V (@i, 04 lzes o = D] (12)
= S 1A el @) + ol + A, [ V@ o) LEF @l 1 = 1]

where f.(g¢,1) is the continuously differentiable density of F,(eqt, .., €17t), and F(z¢41]2t, Iy = 1) is a tran-
sition function for state variables, which is conditional on choice k. In this simple version, the transitions of
the state variables are deterministic given the choices of labor market experience, time spent with children, and
number of children.

Next, we further characterize the choice probabilities used in estimation. Define the ex ante (or integrated)
value function, V (z;), as the continuation value of being in state z; before ¢; is observed by the individual.
Therefore, V (z;) is given by integrating V (z;, ) over &;. Define the probability of choice k at age t by px(z;) =
E[15 = 1]z:]; the ex ante value function can be write more compactly as

V(20) = Silo Pe(@) [uke(@) + Eclewl e = L 2] + 8, V@ F 21z, ke = 1)] (13)

In this form, V (z;) is now a function of the conditional choice probabilities, the expected value of the preference
shock, the per-period utility, the transition function, and the ex ante continuation value. All components except
the conditional probability and the ex ante value function are primitives of the initial decision problem. By
writing the conditional choice probabilities as a function of only the primitives and the ex ante value function,
we can characterize the optimal solution of the problem (i.e., the ex ante value function) as implicitly dependent
on only the primitives of the original problem.

To create such a representation we define the conditional value function, v(z;), as the present discounted
value (net of &) of choosing k and behaving optimally from period t = 1 forward:

ok (Ze) = Ukt (z) + 2, V(@O F 2z, e = D). (14)
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The conditional value function is the key component to the conditional choice probabilities. Equation (10) can
now be rewritten using the individual’s optimal decision rule at t to solve

1°(z¢, &) = arg max Sl lelok(z) + exel. (15)

Therefore, the probability of observing choice k, conditional on z, is px(z¢) and is found by integrating out &;
from the decision rule in Equation (15):

P(z0) = [1°(ze, &) fo(e)der = [ [Hk#k/ Hok(ze) — vw(ze) > Skt—&‘tk'}] f.(er)det (16)

Therefore, py(z;) is now entirely a function of the primitives of the model (i.e., Uk (z¢), B, F (Zt41lzt, Ikt = 1),
and f.(et)) and the ex ante value function. Hence substituting equation (16) into equation (13) gives an implicit
equation defining the ex ante value function as a function of only the primitives of the model.

3.1.2 Discussion

Time allocation decisions involve the usual trade-offs of the non-pecuniary costs associated with the combi-
nations of activities (representing different levels of leisure) and current consumption. When allocating con-
sumption and leisure over time, reducing the labor supply has dynamic effects since it reduces labor market
experience. Since there are no savings in the model, the only way parents can increase consumption in the
future is by accumulating labor market experience; this is similar to Loury (1981). In addition, both income
when children are young and parental time may affect the outcomes of children. These dynamic effects of time
allocation on the outcomes of children makes the solution to the labor supply decisions nontrivial, despite the
linearity of the per-period utility function.

In dynastic models of investment (Loury, 1981) wealthier parents invest more in their children. In Becker
and Barro (1988) and Barro and Becker (1989), however, there is no correlation between wealth and investment
because unlike Loury (1981), fertility is endogenous and wealthier parents adjust their own consumption and
increase the number of children, but the investment per child does not change. As a result, there is no inter-
generational persistence in outcomes. Alvarez (1999) shows that relaxing the following three assumptions in
the Barro-Becker model can generate persistence in outcomes across generations: First, the marginal costs of
raising children is increasing instead of constant. Second, separability of utility from consumption of parents
and children utility. Third, investment of past generations does not affect the marginal costs of raising children.
In our model, persistence is achieved because the first and third assumption are relaxed. The cost of investment
in children is not constant in our model because the cost of time investment is not linear; this nonlinearity is
captured in Uy (z¢) as discussed below. Furthermore, the opportunity cost of time in the form of loss of la-
bor market experience and future earnings may not be linear. Also, the budget constraints are non-separable
across generations; the cost of an individual’s investment in children in each generation depends on the invest-
ment made by previous generation through education, which affect the opportunity cost of time. In addition,
education affects earnings and we allow for the costs of children to depend on earnings.

In Barro and Becker (1988), children are a normal good; hence, wealthier individuals have more children.
This is in contrast to empirical evidence. If time allocation is endogenous, however, there are income and
substitution effects on fertility decisions; more-educated parents have a higher opportunity cost of time, possibly
explaining the lower fertility rates of educated women.

The quantity-quality trade-off (Becker and Lewis, 1973) is captured by the resource constraint. Income and
time are limited. Our model include the life-cycle; thus, spacing of children is endogenous. Since the time
available to have children is limited and the opportunity costs of time vary over the life-cycle, our model does
not, in general, predict that time with children is independent of parental education. Since we focus on early
childhood investment, spacing of children affects the quantity-quality trade-off. Thus, decisions on timing of
having children are affected by several factors: First, if income increases with age, the opportunity cost of time
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increases. At the same time, having children later in life implies that the same amount of money can be earned
working less. Second, there is a limited time during which one can have children. Thus, having fewer children
allows for longer spacing between children and less quantity-quality trade-offs implied by having the same
number of children with shorter spacing.

3.2 Model of Households

This section extends the basic framework to include household decisions. The model incorporates marriage and
assortative mating by allowing the education outcome of the child to affect who they marry. Both educational
outcomes of children and their marriage market outcomes are determined when children become adults, after
all parental investments are made. Marriage and divorce are not modeled as choice variables; however, they
depend stochastically on choices. Therefore, forward-looking individuals take into account the effect of their
decisions on marriage and divorce probabilities; thus, these variables are endogenous in a predetermined sense.
Household structure is an important determinant of parental transfers to children. However, most dynastic
models are written as a single decision-maker problem ignoring marriages. In our model, couples can share the
costs of raising children and income can be transferred between spouses, whereas a single-parent consumption
depends on her own income only. This allows us to capture the different costs and trade-offs faced by single
and married parents. For example, for a married person, an increase in time sent with children and a decrease in
labor supply may not reduce consumption if the spouse makes transfers and increases labor supply in response.

We model the household decision process as a simultaneous move game. In our model, the Markov per-
fect equilibria can be Pareto ranked and we assume there is no other Markov perfect equilibrium that Pareto
dominates the equilibrium implemented. Thus, our approach to modeling household decisions is similar to the
Ligon, Thomas, and Worrall (2002) model of non-cooperative behavior in households in which the equilibrium
is constrained Pareto efficient.

An individual’s gender, subscripted as o, takes the value 1 for a male and 2 for a female: ¢ = {1, 2}. Gender
is included in the vector of invariant characteristics x,. In the extension, only females make birth decisions,
so males and females face a different set of choices. Let K, describe the number of possible combinations of
actions available to each gender, so K, = 17 and K; = 8. All individual variables, preferences, and earnings
are indexed by the gender subscript . We omit the gender subscript when a variable refers to the household
(both spouses). The state variables are extended to include the gender of the offspring. Let the vector ¢, indicate
the gender of a child born at age t, where ¢, = 1 if the child is a female and ¢, = 0 otherwise. We also define an
indicator for marriage: . It equals 1 if the individual is married and O otherwise. The vector of state variables
is expanded to include the gender of the offspring:

Ky Ky
ZtU = ({Iakl}kzo 9 sees {Iakt—l}kzo 5 COa ees Ct—]_, l//Oa “ees l//t5 Xo’)'

We denote the household state variables by z; = (zi,, zt—,), Where —o refers to the individual’s spouse.
Married individuals and single individuals who live with their children make decisions of labor supply, home
hours and birth (females). For a single person household z; = z;,. We assume that single parents who do
not live in the same household with their children choose only labor supply and birth decisions (if female).
Thus, they do not choose transfers of money and time; instead the transfers are fixed and depend on the parent’s
characteristics.

Married individuals and single parents who live with the children invest time and money in the children in
the household. We make these assumptions to simplify the analysis and because of certain considerations of the
data (as discussed in section 4). These assumptions are standard in the family economics literature (Browning,
Chiappori, and Weiss, 2011) where the noncustodial parents is normally assumed to not have a choice in how
much time and resources he or she can spend with and on the child. However, the noncustodial parent continues
to enjoy the benefit of the child, albeit at a possibly reduced level. The idea here is that the family court sets
the level of child support and visitation rights, which are strictly adhered to. Allowing it to depend on parental
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characteristics proxies for the discretion that the court normally displaces by taking into account the ability to
pay and the desire to spend time with the child, which may vary by education level and other socioeconomic
factors.

The function w,t(z,t, h,t) denotes the earnings function; the only difference from the single agent problem
is that gender is included in z, and can thus affect wages. The educational outcome of the parents’ offspring
is mapped from the same parental inputs as the single agent model: income and time investment, number
of older and younger siblings, and parental characteristics such as education, race, and labor market skill.
In the extension gender is also included as a parental characteristic. Thus, the production function is still
denoted by M(x'|z, ), where z,, represents the state variables at the end of the parent life-cycle, T. For
single parents not living with their children, we assume there is no time or monetary input. However, the
parental fixed characteristics are in the production function, implying that we restrict these parents to be making
the same transfers conditional on their fixed characteristics. Our justification is similar to the one discussed
above in addition to data limitations and tractability considerations; specifically the assumption that income
of single parents not in the child’s household is not in the production function is made to avoid analyzing a
game between ex-spouses, as many times spouses remarry and this requires formulating a game between more
than two players. Nevertheless, the individual’s fixed effect and education are controlled for in the production
function, capturing the effect of a permanent part of the individual income. We discuss this further in section 4.

Household budget constraint In the household, the total per-period expenditures cannot exceed the com-
bined income of the individual and the spouse. To formulate the individual’s problem we describe a sharing
rule: Let 7, (z;) denote the net transfer to spouse . By this definition 7 _, (z;) = —7,(z;). Thus, the budget
constraint for the married individual is given by

Wet + 75 (Zt) > Cot + dgmnc(Zt) (N¢+br)wi (21, he) (17)

where w(z¢, ht) = wt(Zot, Not) + wW_st(Z_st, N_st) is the total household labor income. Each individual’s
resources are given by his own income plus the net transfer 7, (z;), which depends on the state variables of
the household. The right-hand side represents expenditures on personal consumption, c,¢, and on children.
The individual’s share of child care expenditures is represented by the term a,mnc(zt), Where the m subscript
denotes the couple’s sharing of the cost, such that a,mnc(Zt) + @ _smnc(Zt) = 1. Total household expenditures
cannot exceed the combined income of the parents. Married individuals pay for the children living in their
household, regardless of the biological relationship, and do not transfer money to any biological children living
outside the household.

There are no transfers between divorced individuals therefore the budget constraint for a single individual
is similar to the one in the gender-less model:

Wet = Cot + aUNC(ZUt)(NI+bt)wUt(ZUt9 hat)- (18)

Thus, the monetary cost of and time spent with children depend not only on the parents’ characteristics but on
the marital status as well.

Timing, information, and strategies We assume married couples play a simultaneous move game and the
timing and information are as follows: At the beginning of each period, both spouses observe all the systematic
state variables and the independently distributed taste shocks, i = (¢,, ¢_,). The individual and the spouse
choose their actions simultaneously. After the decisions are observed, consumption is allocated according to
the sharing rule described above.

In the extension, we define I, the kth element of the discrete Markov strategy profile at time t, as a
mapping of any possible state variables z;, ¢; onto {0,1}, such that I, : [z, e] = {0, 1}. The Markov
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strategy profile for the individual in period t is defined as 1,¢ = [{Iﬂkl(zl, 31)}5;0 s oo Lok (27, 8T)}|<K:”o} , and

we can thus write the strategies of both spouses as It = (l,¢, |_,t). The sequence of optimal strategies for
both discrete choices by 12, and c2,, where c° is a mapping of state variables onto the optimal consumption

strategy. Then we can write the expected lifetime utility at time t = 0 of an individual with characteristics x,
in generation g, excluding the dynastic component, as

UagT (X) = E0 [Z:—:O ﬂt[ZkEKJ I,Skt{ulakt(zt) + gakt} + U20t(Cgp Zt)]lxa] (19)

In addition to the choices made by the individual, the household’s state variables and the spouse’s expected
choices now affect the individual per-period utility. Individuals are not altruistic toward their spouse, therefore
each individual’s utility depends only on their own consumption and not the spouse’s.

The total discounted expected lifetime utility of an adult in generation g, including the dynastic component,
is

Uag(x) = UagT (X) + ﬂT/I E0 [NU'_V Zr':lzl Ua/,g+l(xr/1)lxa] . (20)

The above formulation allows the expected utility (at age zero) of a child, denoted with subscript ¢’, to depend
on gender and birth order.

As in the single agent model, we can eliminate the continuous choice in the lifetime utility problem so that
households face a purely discrete choice problem. As in the single agent problem, we substitute for consumption
in u,, as follows:

Ué}'ﬁ(zt)zut[wﬁ(zgt, Not) + 75 (2t) — agmnc(Zt) (N(+bp)we (z¢, hy), z¢] (21)
The subscript o denotes the actions of the individual o, and the superscript —k denotes the actions of the
spouse. The spouse’s actions affect the household income, and therefore consumption through labor supply
choices, and a male’s consumption is affected by his wife’s birth decisions. Note that the share of expendi-
ture on children and net transfers both depend on the household characteristics z¢, so we can write the utility
function uf;(‘t‘)(zt) = Ut (Zt)+ ué;:g (z¢) as a function of state variables. Incorporating the budget constraint
manipulation, we can rewrite equation (19) as

Usgr () = Eo [ 210 ' 2% 18 2120l @)y + Ua @)@ = w) + eordXe | (22)

3.2.1 Optimal strategies

The strategy at each node of the game (i.e., on and off the equilibrium path) is similar to the decision problem
in the single agent model. In the single agent model, the individual takes the state variables as given, and in
the extension the individual also takes the strategy of the spouse as given. The equilibrium strategy is such
that given the spouse’s strategy and state variables, the individual cannot make a unilateral single deviation that
increases his utility. Since this is a complete information game this means that at time t the information held
by both players includes current state variables— that is, both the random and systematic component, z; and &;.
Denote a sequence of decision policy functions for player ¢ at time t’ by I,; from the momentt to T by

Hat = (I(rt> Iat—i—l, EEET) IaT) = (IUt3HUt+1> . (23)

Then at the moment t, after the preference shock for that period is observed by both partners, the expected
discounted payoff for partner o is

T _t =Ko K_g —K
Vo (2t et Lot, Igt) = Ezyein,zrer (Zt’=t+1 ﬁt ‘ 2 ko |akt’[zk/=o{ |—ok’t’Ufykt/)(Zt’)}l//t/

Tt/
FUokt (Zo) (1 = wo) + eoke] + % Zr':‘:l Ugt,0r (X, )2t 8t) . (24)
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A pair of policy functions, (Hgt, I[‘igt), provides the Nash equilibrium for a pair of value functions,

VMol ey s ), Vo (. oy ., L)), if, for all possible values of z; and &, we have

Vo' (Zta &t ]Igt’ ]:[(io-t) = nﬁ]axvﬂ (Zta Et, I[O"U I[(ig't)
ot

V—a (Zt, Et, ]I(iatﬂ Hgt) = I']anV_(7 (Zt, &t, ]I—O'ta Hgt) . (25)
—ot
In what follows, we denote the Nash equilibrium discounted payoff as V, (zi, &1) = V, (zt, &, I2,, 1% ;) for
o =1,2. It follows that we can write the expected discounted payoff for partner ¢ recursively as
Vo (zt, 60, Lot [5t) = sz:,,O ZE:{) Lokt I_ak/t[uﬁfj)(zt)l//t + Uokt Z0) (1 — wy) + €0kt
+B 2, ['Vo @, eti1, Lotya, Lgrin) T (e)de P (2120)], (26)

where for notational convenience we denote the transition for couples as Fy ' (zt+1|2t) = F(Zt4+11Zt, lokt 1—okt =
1). Therefore, the Nash equilibrium value function is

Va (Zt> St) = ZkK:UO ZI(K/;T) I(?kt Eak’t [u,(T_kL(//) (Zt)lr//t + Ugkt (Zt)(l - V/t) + &5kt +ﬂ Zz fva (Z, ‘9) f (S)dng,k/(let)]

Since & is unobserved, we further define the ex ante (or integrated) Nash equilibrium value function, V, (z,),
similar to in a manner similar to the single agent case by integrating over &;. Define the joint probability of
choices of 15,1°,,, = L ataget by pcw(zt) = E[121°,+ = 1lz¢] and the expectation of the preference
shock conditional on 12,,1°_ ., = 1 and z; as e,k (Z, P) = E:leokel 13 12,11 = 1, Z¢], then the ex ante value
function can be written more compactly as

Vo (20) = 2% 247 P20 [U5e @0 W + Uok GO = ) + €@, PO + B 3, Vo () Fise 2120

(27)
This is now a function of the joint conditional choice probabilities, the expected value of the preference shock,
per-period utility, the transition function, and the ex ante continuation value. With the exception of the con-
ditional choice probabilities and the ex ante continuation value, all of the above are primitives of the original
decision problem. If we can write the conditional choice probabilities as only a function of the primitives
and the ex ante value function, then we would have characterized the optimal solution of problem (i.e. the ex
ante value function) as the implicit solution of an equation that depends only on the primitives of the original
problem.

The joint household’s choice probabilities achieve this; we first define the conditional best response func-
tion, v,k (Z¢), as the present discounted value (net of &) of choosing k and behaving optimally from period
t = 1 forward: /

Dok (20) = USE (20) + B 3, Vo (D) g (2120) (28)
for couples and
Dok (Zt) = Ukt () + B 3, Vo () Fi(2|21) (29)

for singles. Note that for singles the current-period utility does not depend on any spouse decision; the continu-
ation value V, (2) is the Nash equilibrium value function since next period there is a chance the person will get
married to an individual with characteristics z_,;,1. We assume that this happens with probability matching
function G (z_,t411Z5t41). This function is assumed to be exogenous and embodies the marriage market equi-
librium, which is also taken as exogenous. However, since y,_, is an element z,,1 and the transition function
Fr(zt41120) (or Fy k(ze4112¢) i it is a couple) depends on the current decision hence, marriage is endogenous to
the Nash equilibria profile. The conditional value function is the key component to the conditional best response
probabilities. We then restate equation (10), the individual’s optimal decision rule at t, using the definition in
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equation (25). First condition on the spouse choosing choice k” in period t and both partners following the
equilibrium strategies fromt + 1 to T. That is, the best response policy function and is defined as

12(z¢, 1K) = argmax 347 Lokt [vokk (2t) + €0kt (30)
|

which means that 12(z, et|K') = (1%(zt, &t[k'), 12 (21, &K, ..., 12 (2, eiK)). Therefore the probability of
observing choice k made conditional on z; and the spouse choosing k’, p,k(z¢|k"), is found by integrating out
&t from the decision rule in equation (30):

Ks

Pok(ztK) = / |§k(zt, etlK’) fo(en)der = / [ koK ook (2t) — 0,00 (2) 2 8kt—8ﬁ}] fo(er)dey (31)

Therefore, according to the definition of equilibrium in (25), the joint probability py ' (zt) = Pek(zt|K') P-ok (2t)
where p_i(z) = Yp " Pt (z:K).

3.2.2 Equilibrium

We solve for a Markov Perfect equilibrium of the game, restricting attention to pure strategies equilibria.

Definition 1 (Markov Perfect equilbrium) A strategy profile (12, 1°,,) is said to be a Markov Perfect equi-
librium if forany t < T, ¢ € {1, 2}, and (z(, &) € (Z, R®TK=0): (1) vk (1) + €0kt = v, 00(Zt) + &5 (2)

all players play Markovian strategies.

In general, a pure strategy Markovian perfect equilibrium for complete information stochastic games may
not exist; however, we imposed sufficient conditions on the primitives of our game and show that there exists
at least one pure strategies Markov perfect equilibrium. To show this results, we use some of the properties
and definitions of super modular games on lattice theory®. A binary relation > on a non-empty set is a partial
order if it is reflexive, transitive, and anti symmetric. A partially ordered set is said to be a lattice if for any two
elements the supremum and infimum are elements of the set. A two-person game is said to be super- modular
if the set of actions for each player ¢ is a compact lattice, the payoff function is super-modular in 1, for
fixed 1_,, and satisfies increasing differences in (1, 1_,kt). Following Watanabe and Yamashita (2010), if
the continuation values in every period and state satisfy the conditions below, the game is super modular and
there exists a pure strategies Markov perfect equilibrium. Following the convention, we use Vv to denote the
supremum of two elements and A to denote the infimum of two elements.

Condition 1 (S) v,k (z¢) is super-modular in k for any z, and k'’ if
ki (Z0) + Vopakk (Z1) = 0,510 (20) + vokk (Zt)) (32)
for all (K¢, Kot).
Condition 2 (ID) v,k (z¢) has increasing differences in (k,, k_,) for any z, if
Vokk (Zt) — Vokir (Zt) = Vokk(Zt) — Vokk(Zt) (33)

for all (lx,t, | _kot) @nd (lgst, |_kst) Where the outcome of choice that (I, = 1, |yt = 1) is greater than
or equal to the outcome for the choice (lx,t = 1, |_,+ = 1) for both ¢ and —c.

135ee Milgrom and Roberts(1990), Milgrom and Shannon (1994), and Topkis (1998) for examples of these properties.
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In order to apply these conditions we need some natural ordering of our set of choices. This is satisfied
in our application as each choices has natural ordering, e.g. working or spending full time at home is greater
that working or spending part time at home. Watanabe and Yamashita (2010) provide sufficient conditions on
the stochastic transitions functions and the per period utility for existence of a pure strategies Markov perfect
equilibrium. These conditions impose restrictions on the functional forms of the per- period utility sharing
rules, wage functions, value of children, and the return investment in children in our model. We discuss these
restrictions further once the functional forms of these primitives are specified and provide a proof in section 4.

3.2.3 Discussion

In addition to the existence of equilibrium discussed above, the equilibria in super-modular games can be Pareto
ranked. We show in section 4 that for some parameters our game is a super-modular. The key feature is the
presence of strategic complementarities, or positive externalities, which naturally arise in the context of families.
We are therefore able to show that there exists a Pareto best (and worst) equilibrium. In the context of families, it
is reasonable to assume that families can coordinate on the best equilibrium.!* The highest-ranked equilibrium
is constrained Pareto efficient. In this sense, it can be thought of as a result of a contractual agreement on the
(constrained) Pareto frontier as in Ligon, Thomas, and Worrall (2002) formulation of a solution to the household
problem with limited commitment. In contrast to Ligon, Thomas, and Worrall (2002), players live for a finite
number of periods and we restrict our strategies to payoff-relevant strategies. Therefore, we cannot invoke folk
theorems and achieve efficient solution (Abreu, 1988; Kocherlakota, 1996). However, we have a super-modular
game and public goods that provide the result that the equilibria can be Pareto ranked.’® Since we have no
commitment and incomplete asset markets, the constrained efficient equilibrium is not expected to yield the
same outcome and provision of public good (investment in children and fertility) that a fully efficient solution
would yield.

As is clear from equations (20), and (21), married individuals are affected by the action of a spouse from
a different dynasty. The income externalities within a household imply that the utility of an individual in
generation g depends on the future spouses of one’s own children and their children’s spouses from different
dynasties. As shown by Bernheim and Bagwell (1988), it is possible that within a few generations there will
be links between most or all dynasties, in which case, the representation of the problem may be complicated.
Notice that we circumvent this problem because our formulation of dynasties is anonymous in the sense that it
is only the state variables of future generations that affect individual utilities and not their identity. Similarly, the
spouses of future offspring affect the individual’s utility through their state variables and not the identity of the
dynasty they come from. By stationarity, the valuation function of a person with state variable x (which includes
a spouse’s characteristics) is the same across generations. Ex ante, individuals with different characteristics
have a different probability distribution over different "types™ of offspring (x’). This creates different "types"
of dynasties, each with a different life-time expected utility, a different expected number of offspring, and a
different distribution probabilities over their children’s types.

The trade-offs an individuals makes when married and single are different. First, marriage allows for
some degree of specialization (not necessarily full) within the household. For example, it is possible that in
equilibrium one spouse increases the time spent with children and decrease labor supply, but own consumption
may not decline if the partner increases labor supply since transfers are proportional to the income. In the single
agent problem, decreasing the labor supply implies lower consumption. A second point is that we assume that
women make fertility decisions; in the household framework, this does not mean that men cannot affect fertility
decisions. For example, it is possible that females’ best response to males working longer hours when there are
children in the home is to increase fertility.

14\We use this equilibrium selection criterion only when we perform counterfactual simulations.
155ee Milgrom and Roberts (1994) for the original results and Watanabe and Yamashita (2010), which generalize the Milgrom and
Robert (1994) results to our setting.
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In contrast to the model of a single decision maker, there are additional elements in the extended model
related to the marriage market and the interactions between spouses within households. The cost of investment
in a child is an equilibrium outcome: Investment of time by each parent depends on the education of both
spouses and the resulting allocation or resources, the degree of specialization in time with children and labor
market activities, and how they vary by education level of spouses.

In the basic model, parental investment affects the education of the children and therefore affects the cost
of investment in the children of the offspring. Interestingly, in the extended model, parental investment also
affects the costs of investment in children and the feasible set of their children through the effect on the marriage
market. The educational outcomes of a child may change the probability of the child being a single parent,
changing the costs of investment directly (recall that the coefficients in the utility function on children depend
on marital status). It also affects the education of the spouse of the child, taking into account assortative mating.

4 EMPIRICAL IMPLEMENTATION

This section describes the choice set specifications and functional forms of the model that we estimate. Since
the existence of equilibrium depends on the functional forms, we include discussion on existence in this section.

Choicesets We set the number of an adult’s periods in each generationto T = 39 and measure the individual’s
age wheret = Qisage 17. As discussed above, we assume that parents receive utility from adult children whose
educational outcome is revealed at the last period of their life regardless of the birth date of the child. This
assumption is similar to the Barro-Becker assumptions. We avoid situations where the outcome of an older child
is revealed while parents make fertility and time investment decisions to ensure that (i) these decisions are not
affected by adult child outcomes, and (ii) that adult children’s behavior and choices do not affect investment in
children and fertility of the parents, in which case solutions to the problems are significantly more complicated
and it is not clear whether a solution exists.

The three levels of labor supply correspond to: working 40 hours a week is classified as full-time; an indi-
vidual working fewer than three hours per week is classified as not working, individuals working between 3 and
20 hours per week are classified as working part-time, while individuals working more than 20 hours per week
are classified as working full-time. There are three levels of parental time spent with children corresponding
to no time, low time, and high time. To control for the fact that females spend significantly more time with
children than males, we use a gender-specific categorization. We use the 50th percentile of the distribution of
parental time spent with children as the threshold for low versus high parental time with children, and the third
category is 0 time with children. This classification is done separately for males and females. Finally, birth is
a binary variable; it equals 1 if the mother gives birth in that year and 0 otherwise. Males have nine mutually
exclusive choices since they do not have a birth decision (three labor supply categories and three categories
for time spent with children). Table 3 presents the summary of these 16 and 9 mutually exclusive choices for
female and males, respectively.

We assume that all individuals enter the first period of the life-cycle single. After they have made their
choices as a single household in the first adulthood period, they transition in the following period into either a
married or single household. If single individuals transition in the following period to a married household, their
spouses’ characteristics are drawn from the known matching function G(z_,t41| Z,t41). Since the matching
function depends on the individual’s state variables— it separately captures the effect of number of children and
past actions that affect labor market experience for example, on the probability of marriage and the spouse’s
characteristics.

Labor Market Earnings An individual’s earnings depend on the subset of his or her characteristics, z,.
These include age, age squared, and dummy variables indicating whether the individual has high school, some

20



college, or college (or more) education interacted with age respectively; the omitted category is less than high
school. Let 7, be the individual-specific ability, which is assumed to be correlated with the individual-specific
time-invariant observed characteristics. Earnings are assumed to be the marginal productivity of workers and
are assumed to be exogenous, linear additive, and separable across individuals in the economy. The earnings
equations are given by

Wot = exp(éOUZUt + Zé):O 5§ES ZKt_sera Ikt—SU + Zé):l 5;}5 Zkt—sEHFa Ikt—sU + ;7(7) (34)

where Hp, and Hg, are the set of choices for part-time and full-time work, respectively. Therefore, the
earnings equation depends on experience accumulated while working part-time and full-time and the current
level of labor supply. Thus, 53; and 5;; capture the depreciation of the value of human capital accumulated
while working part-time and full time, respectively. In the estimation we assume p = 4 given that the effect of
experience with higher lags is insignificant (Gayle and Golan, 2012; Gayle and Miller, 2013).

Production function of children We assume that race is transmitted automatically to children and rule out
interracial marriages and fertility. This is done because there is insufficient interracial births in our sample
to study this problem. Therefore, parental home hours when the child is young affect the future educational
outcome of the child, which is denoted by Edr’,le, and innate ability, »/, both of which affect the child’s
earnings (see equation 34). The state vector for the child in the first period of the life-cycle is determined by
the intergenerational state transition function M (x’|zt41); specifically, we assume that

M(X'|zr41) = [Pr(z, | Ed)), 1] Pr(Ed] | z141) (35)

Thus, we assume that the parental inputs and characteristics (parental education and fixed effects) determine
educational outcomes according to the probability distribution Pr(Ed, | zr41). In our empirical specification
the state vector of inputs, z1, 4, contains the parental characteristics, the cumulative investment variables (low
time and high time) of each parent up to period T, the permanent income of each parent, and the number of
siblings. In the data, we observe only total time devoted to children each period; thus, we assign each child
age 5 or younger in the household the average time investment, assuming all young children in the household
receive the same time input. Parental characteristics include the education of the father and mother, their
individual-specific effects, and race. Once the education level is determined, it is assumed that the ability 7/ is
determined according to the probability distribution Pr(#,. | Ed’). The above form of the transition allows us
to estimate the equations separately for the production function of children given as the first two probabilities
and the marriage market matching given as the last term.

Single households We assume that the per-period utility from consumption is linear; therefore, Equation (7)
the utility for a single parent utility from consumption and children (after substituting the budget constraint),
becomes

Uokt (Zt) = a1, wi(Zt) + ang (Ny + br) + anes (N + b)) Ed, + an,, (Nt + by)wi (zr) (36)

We assume no borrowing and saving, one consumption good with price normalized to 1, and risk neutrality. The
first term represents the utility from own consumption. The second term, however, represents the net utility/cost
from having young children in the household. In general, given our assumptions, we can use a budget constraint
to derive the coefficients on income and number of children and a separate, non-pecuniary utility from children
and monetary costs. However, since we do not have data on consumption or expenditures on children, the

161 evel of education, Ed,, is a discrete random variable in the model where it can take 4 different values: less than high school
(LHS), high school (HS), some college (SC), and college (COL).
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coefficients on the number of children also capture non-pecuniary utility from children and cannot be identified
separately from the monetary costs of raising children. The interaction of income with the number of children
and education captures differences in the cost of raising children by the socioeconomic status of parents. By
assuming a linear utility function, we abstract from risk aversion and insurance considerations that may affect
investment in children, fertility, as well as the labor supply. For families, we ignore the insurance aspects
of marriage and divorce. While these issues are potentially important, we abstract from them and focus on
transmission of human capital. The no borrowing and savings assumption is extreme and allows us to test
whether (i) income is important in the production function of education of children, and (ii) whether the timing
of income is important.

We assume that the preferences are additive and separable in consumption and leisure. We define the per-
period utility/disutility from working and spending time with children as

Uipt = ZkeK” Io‘ktekgm (37)

where 6y, are the coefficients associated with each combination of time allocation choice, thus capturing the
differences in the value of non-pecuniary benefits/costs associated with the different activities. The vector
of decisions includes birth; thus, we allow the utility associated with different time allocations to depend on
whether there is a birth or not. As discussed earlier, this utility captures not only the level of leisure but also the
non-pecuniary costs/benefits associated with the different activities; for example, we do not rule out that time
spent with children may be valued and that the non-pecuniary costs/benefits depend on birth events and levels
of labor supply.

Married households We now extend the framework to account for the decisions of married couples. The per-
period utility of a single person is the same as described in equations (36) and (37), except that all coefficients on
consumption and the time allocated to home and market activities are gender specific. The difference between
the utility of a single and married person is that a married person’s utility depends on the spouse’s income. Let
w,¢ denote the total income and !, denote the wage rate. Following Blundell, Chiappori, and Meghir (2005),
we specify sharing rules such that the transfer is given by

7,(2t) = aq, + a1Race, + aEd, + a3(Ed, /Ed_,) + asw]; + as(w,/w" ;) + as(Nst) (38)

The sharing rule is similar to the efficient allocation rule in Blundell, Chiappori and Meghir (1995). It
depends on wage rates and not on income which depends on the current labor supply. However, the sharing
rule is taken as exogenous in our framework and is not derived as an endogenous rule arises from bargaining.
Since our model is involved already we abstract from important bargaining and endogenous division of con-
sumption. Thus, each spouse consumes his or her current labor income plus (or minus) the expenditures on
public goods (children in our framework), which we do not observe. As in the single-person household, utility
from consumption is linear. For a married (or cohabitating) individual in period t utility from consumption is
given by

U E) = Wlwetot Not) + 76 (20) = domne @) (N+Hb)we (20, D), 24]

= aw,t + aaop, + aai;Race, +aazEd, + ans(Ed, /Ed_,) + aasw!, + as(w!,/w" )
taog(Nst) — aag(Nyt + br)wr — aas(Nyt + br)Race, wr — an7(Ngt + b)) Eds wy
_aaB(NJt + bt)Edu—th - aag(NUt + bt)ll)t. (39)

This formulation is consistent with each spouse consuming her or his per-period income plus a transfer
(which could be negative), which depends on their characteristics (race, education); wage rate; spouses ratio
of wage rates and education (relative bargaining powers); expenditure on children. We also add the interaction
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of the number of children and education and wage rate of each spouse, which captures the differentials in
expenditures of children by socioeconomic factors; in addition we included the interaction of the number of
children and race. As before, this is the net dis/utility from children by socioeconomic status as we do not
observe actual expenditures on children.

4.1 Existence of Markov Perfect equilibrium in pure strategies

One final assumption is needed to guarantee that there exists a pure strategies Markov perfect equilibrium.
Assumption 1: For an increasing level of Ed,,
Pr(Ed, 2141 (K,p, K. ,)) — Pr(Ed, 127 11(Kot, K ,0)) = PHE, 2741 (K, 1, ko1)) — Pr(Ed, 127 11.(Kot, K50))

ot> ot

for all (lxst, | _kst) and (lxot, |_kot) Where the outcome of choice that (ly,t = 1, | st = 1) is greater than
or equal to the outcome for the choice (lx,t = 1, I_x,t = 1) for both ¢ and —¢ and where z1,1(k/, k. ;) is
the lifetime history holding all else constant and choosing profile (l,kt = 1, |,k = 1) in period t. for all
kKl > Kyt and k” ;> K_st.

The property implies that the differences in children’s outcomes in terms of higher x are weakly higher the
larger the existing stock of investment. Thus, if there are complementarities in the time investment of parents or
if the increase in outcomes is independent of the spouse’s investment, the condition is satisfied. It is important
to estimate the education production function (and the earnings equations and the conditional best response
probabilities) outside the main estimation (of the utility parameters). Doing so allows us to verify that the
conditions for existence of a Markov perfect equilibrium in pure strategies imposed on the stochastic transition
functions and all the parameters, except the utility function parameters, are satisfied. This guarantees that our

estimator is well defined over the parameters space.

Proposition 1 Under Assumption 1 and given the specification in equations (34), (35) ,(37), (??) and (39),
there exists a pure strategies Markov perfect equilibrium.

The proof is in the Appendix. Intuitively, we show that the continuation values are weakly increasing in
spouses’ strategies given the parameters; in general, these are more likely to occur when there are positive
externalities or public goods (children). As discussed in the Equilibrium section, this ensures that the equilibria
can be Pareto ranked.

5 IDENTIFICATION AND ESTIMATION

There are two major hurdles in estimating the model. First, a pure strategies Markov perfect equilibrium
may not exist for some parameter values of our specification. Second, there may be multiple pure strategy
equilibria. To overcome the first hurdle, we use the result in Proposition 1, which shows that if Assumption
1 holds, a pure strategies Markov perfect equilibrium does exist. Therefore, we use a multi-step estimation
strategy where the parameters of the production function are estimated in a first step. After verifying that
Assumption 1 is satisfied, the game between couples is estimated in a later step. The possibility of multiple
equilibria poses a problem in estimating the model because it induces indeterminacy in the standard estimation-
criterion functions, such as likelihood functions, that map the structural parameters of the model to the observed
distribution in the data. The literature proposes two solutions to the multiple equilibria problem. The first is
to use an equilibrium selection criterion, in our case, assuming that couples always play the Pareto dominant
equilibrium, and estimate the game imposing this equilibrium selection rule. The second solution is to use
a multi-step estimation strategy in which estimation is based on necessary conditions that must hold in all
equilibria of the game. The latter solution works because, conditional on other players’ equilibrium strategies,
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each player’s decision becomes a single-agent maximization problem (i.e., the best response function). This
maximization problem is a necessary condition that holds in all equilibria. Therefore, an estimator of the
structural parameters based on this necessary condition will be well defined once the model is identified. This
requires a multi-step estimation strategy because the other players’ equilibrium strategies must be estimated
in a first step. Given that the multi-step estimation strategy solves both the existence and the multiplicity of
equilibria problems simultaneously, we adopt it in this paper. Therefore, we do not impose that couples are
playing the Pareto dominant equilibrium in estimation. In the rest of this section, we outline the identification
of our model and develop the multi-step estimation strategy.

5.1 Identification

The identification in our model is nontrivial. However, by combining the known results in the literature on the
identification of dynamic discrete choice models — both single-agent’s optimization and games and household
behavior models— we can show that our model is identified semi-parametrically. We show that the model is
only semi-parametrically identified using the well-known result in the literature: for two different distributions
of the preference shocks, the model is observationally equivalent (Magnac and Thesmar, 2002; Pesendorfer
and Schmidt-Dengler, 2008). Therefore, as is customary in the literature, we assume that the researcher knows
the distribution of the preference shocks and show that the other parameters of the model are identified non-
parametrically. To show identification of our model we proceed in two steps. First, assuming the discount
factors are known, we show that the utility and transfer functions are non-parametrically identified. Second, we
show that the intergenerational discount factors are identified from the variation in the data across generations.
Third, we show that the intertemporal discount factor is identified from variation in the data over the life-cycle.

Several assumptions in our model are critical to achieving identification. (i) The utility functions of leisure
and consumption are independent of an individual’s marital status. (ii) The per-period flow payoffs of an
individual depend only on the actions of the spouse through the transfer function and the value of the children.
(iii) The economic environment is stationary over generations. Condition (i) is standard in the household
behavior literature and is one of the major justifications for using the collective versus unitary model. Condition
(ii) is needed to extend the identification results in Magnac and Thesmar (2002) to game settings (Pesendofofer
and Schmidt-Dengler, 2008). Condition (iii) is standard in the intergenerational models and is used both in the
estimation and the identification of the intergenerational discount factors.

An alternative representation of the problem: To facilitate the identification analysis, we first derive an
alternative representation of the valuation function. This alternative representation of the continuation value in
the intergenerational problem presents the valuation function in terms of the utility functions, discount factors,
the conditional choice (and best response) probabilities, and transition functions. Data on choices and state vari-
ables of two generations allow us to characterize the conditional choice probabilities and transition functions.
Therefore, with this alternative representation of the valuation function, identification is reduced to recovering
the utility functions and discount factors from the conditional choice probabilities and the transition functions.

Lemma 1 Define F2, (zyz;), the t'—t period ahead optimal transition function, recursively as

Fo ( | ) Fk,k(zt/lzt) fort/'—t =1
N2y |12 - K_s /
k’k t t Z:(:JO Zr/:o Zzt’—l pr’r/ (Zt/_]_) Fﬁk(ztz_ﬂzt) fOl’t _t > 1
Denote by Nt the number of children, ¢ .1 the proportion of Nt that is of gender ¢’, K,7 the number of

possible choice combinations available to the individual of gender ¢ in the terminal period (in which birth is
no longer feasible), and M, (x|zy) = M(x|zy) conditional on Ikt = 1 and I, = 1 for the nth child born
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in a parent’s life-cycle. The following alternative representation of the ex ante conditional value function at
time t exists:

—K T 't Ky Koo —
Vokk (Z1)= ngt )(Zt)V/t+uakt Z)A = w)+ 2 B> 2520 sz Ps,s' (Zy/) [U((;stsl)(zt/)‘/’t’

T—t
+Uast/(zt/)(1 - l//t/) + eas,s/(zt/: pt’)] Fs(),s/(zt’lzt)+/1ﬁ7 zr':lll X Zo‘/ (a/T Vzr (X)
o K—(r
X Y ST > M (XIzr) sy (21 FL (27 120) (40)

Recall that e,k « (z, p) represents the expected value of preference shocks conditional on choices k and k’
being optimal in state z. The expected preference shocks are written using this notation to convey that the
shock is a function of the conditional choice probability (see Hotz and Miller, 1993). For example, in the
Type 1 extreme value case, e,k (z, p) is given by y — In[px(z)] where y is Euler’s constant. From the
representation in the alternative representation Lemma, we can define the ex ante conditional lifetime utility at
period t, excluding the dynastic component as:

Uskk(zr) = UE;T(I: )(Zt)Wt+uokt oA —wyp) + ZtT'=t+1 ﬂt/_t Zfﬁo 25;6 Zzt, ps,s’(zt/)[ufy_sts/)(zt/)'//t/
FUost (2¢) (1 — ) + €555 (Zy, Pyl FS,S/(ZvIZt) (41)

The ex ante conditional lifetime utility, U, «(z;), is a function of only the primitives of the problem and the
conditional choice probabilities; an alternative representation for the ex ante value function at time t is

y) T—t
Vo (20) = 2670 2o Pk @OTU ik (20) + i @ PO+HE— S0 3 30 C ot Vo COME (X120),  (42)

where M, (Xz) = ST, &0 S50 >, MD(XIzp) s (1) Fi (27 12,) is the optimal intergenerational tran-
sition function from period t. The problem is st’ationary over generations, and since there is no history of deci-
sions in the state space att = 0, then z; = X, the initial state space has finite support on the integers {1, ..., X}.
To simplify equation (42), its components are written in vector or matrix form:

Vs (1) Uy i (1) ki (P, 1)
V, = , Uy (k, k) = , B,k k)= ,
Vo (X) U (X) ek (p. X)
B (D) M D) o ME (XID)
Pk, K') = : . and M°(k, K)) = ’
pk,k;(X) Mgk(.1|X) M:k,k(X|X)
Let V =[Vy, Vo], Uk, k)= [Ui(k, k), Uik, k)], Ek,k) = [Ei(k, k'), Eik, k)], Mok,k') =

[M? (K, K)¢ 17, MP(k, k") o7] and 1 = [1, 1]'. Then using these components the vector of ex ante value func-
tions for each gender, o, can be expressed as

V, = Zsz”o ZE;‘B Pk, k) # {U, (k, k) + E, (k, k) + 28T N7"MO(k, K)V} (43)

where « represents to element by element multiplication. We then express the valuation function jointly for
both gender as:

V=30 Sl ® Pk, KDY * (UK, K) + E(k, K) + 2512 @ MO(k, K)IV ) (44)
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where ® is the Kronecker product operator. Rearranging the terms and solving for V, we obtain

V = (=2 30, S5 1@ P (K, k) [2@MO(k, K)]1 ™ 3K 3 12®P (k. K)}+[U (k, K)+E (k. K)].
(45)

where l,x denotes the 2X x 2X identity matrix. Equation (45) is based on the dominant diagonal property,

which implies that the matrix {l,x — A8 N1 Zf:"o ZE;O{Q ® P(k,k} * [12 @ M°(k, k’)]} is invertible.

Identifying the utility function and sharing rules Formally, the identification analysis assumes that
{z, (15t I_(,t>}tT:0 is observed for two consecutive generations. These data are sufficient to characterize P (k, k)
and M°(k, k). Therefore, these are considered known from an identification perspective. We assume, as is
common in this literature, that F.(e¢) is known. As shown in Hotz and Miller (1993), if F.(e¢) is known then
E (k, k) is a known function of P (k, k’). The data allow for the characterization of P (k, k'), therefore E (k, k)
is also known from an identification prospective. ldentification is reduced to recovering the discount factors j,
4, and v, and the utility function, u"*" (2).

Following the approach in Magnac and Thesmar (2002) and Pesendorfer and Schmidt-Dengler (2008), we
first fix F,(er), 8, 4, and v then analyze the identification of the utility function u’.*”(z). However according
to Proposition 2 in Pesendorfer and Schmidt-Dengler (2008), at most 2 x max{K,, K_,} x X parameters of the
utility function can be identified. In our framework, spousal actions affects only individual utility through the
sharing rule, budget constraints, and the value of children, therefore restriction R1 in Pesendorfer and Schmidt-
Dengler (2008) is satisfied. This means the number of possible interactions between spousal actions and own
utility for each value of the state space is greatly reduced. Additionally, for both genders ué;gz (z)=U¢[7,(2¢) —
domne(Zt) (NDw_,1(Z—5t, h_st), 2¢] for k = 0 and in combination with the assumption that the sharing rule
(as specified in Equation (38)) does not depend on current actions of players in the game, then restriction R2
of Pesendorfer and Schmidt-Dengler (2008) is also satisfied. So given that X > max{K,, K_,} + 1 and the
number of restrictions imposed by above is greater than max{K,, K_,} x X, then if F.(¢{), £, 4, and v are
known then u¥” (z) is identified.

Lastly, the assumption that the utility function of leisure and consumption are independent of the indi-
vidual’s marital status allows to separate the sharing rule from the other utility parameters using the variation
generated by the transitions of marital status. In summary, if the distribution of the preferences shock and the
discount factors are known, the sharing rule are identified.

Identifying the discount factors Consider females who have no children entering period T — 1 of their life-
cycle. These females will be childless as they are past their fertile years. Then from the finite horizon nature of

the problem and the restrictions imposed above to identify uf;kf/)(z), £ is identified by recursively recovering

uSX)(z1) in period T and then g and uSX) (zr_;). However, while g is completely identified, u’.%” (z7)
and uff_kl}/)_l(zT_l) are not identified on their complete support; instead they are only identified on areas of the
support of zt _; where females are childless.

This leaves only the intergenerational discounts factors to be identified. Past home hours, when the children
are young, affect only the transition functions and not the current utility, so we have the common exclusion
restrictions used to identify dynamic discrete choice models (Magnac and Thesmar, 2002; Norets and Tang,
2013; Fang and Wang, 2013). Then the identification of the intergenerational discounts factors follows by a
direct application of the proof of Proposition 2 in Fang and Wang (2013) to our setting.
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5.2 Estimation

We parameterized the period utility, ui;tk/)(zt, 61), by a vector 6,. The period transition on the observed states,
Fik (Zt|Zt—1, 82), the marriage matching functions, G (z_,t| Z,t, 82), and the earnings process, wt (hyt, Zt, 02)*,
are parameterized by one vector ¢,. The intergenerational transitions on permanent characteristics, My | (X|z1, 63),
is parameterized by a vector #3. Therefore, the conditional value functions, decision rules, and choice proba-
bilities now depend on 6y = (01, 02, 03, B, A, v). To estimate the intergenerational problem we let lgig, Zgtg,
and eqtg, respectively, indicate the choices, observed states, and unobserved states at age t in generation g of
dynasty d.

The estimation proceeds in two stages. In the first stage we estimate the conditional choice probabilities, the
earnings processes, and the transition functions. In the second stage we form moment conditions to estimate the
remaining structural parameters with a General Method of Moment (GMM) estimator. For each iteration in the
second-stage estimation procedure, the conditional choice probabilities and the transition functions estimated in
the first stage are used to generate valuation representation to form the terminal value in the life-cycle problem,
which can then be solved by backward induction to obtain the life-cycle valuation functions.

Standard estimates of dynamic discrete choice models would form likelihood functions from the conditional
choice probability defined in equation (16) for the single agent model or in equation (31) for the game theoretic
model. This requires solving the value function for each iteration of the likelihood function, which is normally
done in one of two ways depending on the type of problem. (i) For finite horizon problems, the problem has an
end date (as in a standard life-cycle problem) and hence the value function is obtained by backward recursion.
(ii) For stationary infinite horizon problems, the valuation is obtained by contraction mapping. A dynastic
discrete choice model is unusual because it involves both a finite horizon problem and an infinite horizon
problem. Solving both problems for each iteration of the likelihood function is computationally infeasible
for all but the simplest of models. We avoid solving the stationary infinite horizon problem in estimation by
replacing the terminal value in the life-cycle problem with equation (45). This alters the problem to create a
finite horizon problem, which can be solved by backward recursion.

First stage  The conditional choice probabilities and transition functions necessary to compute the in-
version in equation (45) are estimated in this stage. The expectation of observed choices conditional on the
observed state variable provides an empirical analog to the conditional choice probabilities at the true parameter
values of the problem, 63, denoted p@). In this stage 0, and 93 which parameterize the transition, marriage
matching, and earnings functions (i.e. Fi «(z¢1zt—1,602), M{ . (X|Z1, 03), G(Z5t| Z5t, 62 and w, (e, ¢, 02)) are
also estimated. See the supplementary appendix for details.

Second stage  Under the assumption that ¢, is distributed i.i.d. type | extreme value, the Hotz and Miller
inversion implies that

log (%) = Upicie (20) = U (@) + 2 SN 30, 30 Corr Vo OOIME (X120~ M (X[20)]  (46)
foro € {1,2}and all k # 0. A similar set of conditions can be derived for single individuals except that the
best response ex ante probabilities are replaced with the single agent conditional choice probabilities. Based
on equation (46) a simulated method of moment estimation technique developed in Hotz, Miller, Sanders, and
Smith (1994) is used to estimate the model’s remaining structural parameters. Starting at age 17 the first stage
estimates are used to simulate lifetime paths for each value of the state space. Then V is computed from the

17\We actually need to estimate two earnings processes. The first is the actual earnings function and the second is a potential earnings
function. The potential earnings function is neccessary because the specification of the sharing can not depend on any current choice.
See the supplementary appendix for a detailed description of the estimation steps.
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simulated data using the formula in equation (45). Similarly, the simulated paths for each value of the state
space at age greater than 17 are used to obtain estimates of U, i (z;). Finally, an empirical counterpart to
equation (46) is formed using the estimates of the conditional best response probabilities, transition functions,
V, and Uk (zy).

The moment conditions in our framework can be obtained from the difference in the conditional valua-
tion functions calculated for choice k versus base choice 0. Therefore, the following moment conditions are
produced for an individual who is single at age t € {17, ...., 55}:

Dok(Zat) = D0 (Zot) — In (E23) =0 @47

Therefore, single males have 8 orthogonality conditions (9 choices) at age t, while single females have 15
orthogonality conditions (16 choices). Let # € ® denote all the parameters of the models which have not been
estimated in the first stage; that is, 6§ = (04, §, A, v). Let fé’f (¥) and ffj’f (©) be the vector of moment conditions
for single males and females, respectively, at t. These vectors are defined as follows:

E4%(0) = [v51(Zodt1) — V50(Zgat) — In (M) s oo VoK, (Zgdt1) — 050(Zodtr) — IN (w)]/- (48)

Po(Zsdt1) Po(Zsdt1)

Therefore, E[E5:° (0) |y yq1 = 0, Zoatr] = 0foro e {1, 2}, t € {17, ..., 55} and where 6* is a vector of the true
parameters of the model. Because conditional independence implies covariance independence, E[¢g;° (%) (1 —
¥ ,4t1)1Zsat1] = 0. Married couples are playing a complete information game; the orthogonality conditions
come from the conditional best response function instead of the conditional valuation function of single agent
optimization. Therefore, the following moment conditions are produced for individuals who are married at age
t e {17, ....,55}:

Ogk k' (Zdt1) — ok (Zat1) — In (pk’k/(zdtl)) =0 (49)

Po,0(Zdt1)
A married man has 128 (8 x 16) orthogonality conditions at age t because the differences of best response
functions are conditional on the actions of his spouse (a female has 16 possible actions). Similarly a married
woman has female 135 (15x 9) orthogonality conditions at age t. Let £3:°(9) be the vector of moment conditions
for the members gender o in a married couple at t. These vectors are defined as follows:

pKU,K—(r (Zdt1)

EG5O) = [051.0(Zat1) —v50,0(Zat1) —In (%) s eees VoK, Koy (Zdt1) —00,0(Zdtr) —1In (W)]/ (50)

Similar to the orthogonality conditions for single individuals we have that E[¢5;°(0*) |y yqu1 = 1, Zat1] = O for
o €{l,2},t e{17,...,55} and the covariance implies that E[fgf(e*)y/gdtﬂzdtl] =0.

Let & (0) = (E470)' (@ = pagu)s E5°0) (L = W), E5°0) Wagna, €570 yaan) e the 286 8+ 15 +
128 + 135) x 1 vector of the complete orthogonality conditions and let T; denote the set of periods for which
the necessary conditions for equilibrium are valid*®. Define &4(0) = (¢41(0)', ..., 47,(0))  as the vector of
moment restrictions for a given individual over time. Then GMM estimator based on the empirical analog of the
conditional expectation E[&4(6)|zqt1] is used to estimate 6. See the supplementary appendix for more details
on the implementation of the estimator.

6 EMPIRICAL RESULTS

This section presents results of estimation and analysis of the structural model. First, we present estimates
from Step 1 of our estimation procedure. Second, we present estimates from Step 2 of the estimation. Third,
we present results that assess how well our model fit the data. Finally, we present counterfactual analysis that
ascertain the source of the racial gap in intergenerational transition of human capital.

18Note that T3 does not have to be 39 (17 to 55). Fewer than 39 period can be used in the final estimation. Reducing the number of
periods in the final step increases the computational speed of the estimator and the estimator is still consistent but less efficient.
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6.1 First stage estimation

The first stage estimates include estimates of the earnings equation, the unobserved skills function, the inter-
generational education production function, the marital status transition functions, and the marriage assignment
functions. All these functions are fundamental parameters of our model which are estimated outside the main
estimation of the preference, discounts factors, household sharing rules, and the net costs of raising children pa-
rameters. The first stage estimates also include equilibrium objects such as the conditional choice probabilities
and the best response functions. Below we present estimates on the main earnings equation, the unobserved
skills function, the intergenerational education production function. The estimates of the marital status tran-
sition functions, the marriage assignment functions, the conditional choice probabilities and the best response
functions are included in a supplementary appendix.

Earnings equation and unobserved skills Table 4 presents the estimates of the earnings equation and the
function of unobserved (to the econometrician) individual skill. The top panel of the first column shows that
the age-earnings profile is significantly steeper for higher levels of completed education; the slope of the age-
log-earnings profile for a college graduate is about 3 times that of an individual with less than a high school
education. However, the largest gap is for college graduates; the age-log-earnings profile for a college graduate
is about twice that of an individual with only some college. These results confirm that there are significant
returns to parental time investment in children in terms of the labor market because parental investment sig-
nificantly increases the likelihood of higher education outcomes, which significantly increases lifetime labor
market earnings.

The bottom panel of the first column and the second column of Table 4 show that full-time workers earn
2.6 times more than part- time workers for males, and 2.3 times more than part time workers for females. It
also shows that there are significant returns to past full-time employment for both genders; however, females
have higher returns to full-time labor market experience than males. The same is not true for part-time labor
market experience; males’ earnings are lower if they worked part time in the past while there are positive returns
to the most recent female part-time experience. However, part-time experiences 2 and 3 years in the past are
associated with lower earnings for females; these rates of reduction in earnings are, however, lower than those of
males. These results are similar to those in Gayle and Golan (2012) and perhaps reflect statistical discrimination
in the labor market in which past labor market history affects beliefs of employers on workers’ labor market
attachment in the presence of hiring costs.*® These results imply there are significant costs in the labor market
in terms of the loss of human capital from spending time with children, if spending more time with children
comes at the expense of working more in the labor market. This cost may be smaller for female than males
because part-time work reduces compensation less for females than males. If a female works part-time for 3
years, for example, she loses significantly less human capital than a male working part-time for 3 years instead
of full-time. This difference may give rise to females specializing in child care; this specialization comes from
the labor market and production function of a child’s outcome as is the current wisdom.

The unobserved skill (to the econometrician) is assumed to be a parametric function of the strictly exoge-
nous time-invariant components of the individual variables. This assumption is used in other papers (such as
those by MaCurdy, 1981; Chamberlain, 1986; Nijman and Verbeek, 1992; Zabel, 1992; Newey, 1994; Altug
and Miller, 1988); and Gayle and Viauroux, 2007). It allows us to introduce unobserved heterogeneity to the
model while still maintaining the assumption on the discreteness of the state space of the dynamic programming
problem needed to estimate the structural parameters from the dynastic model. The Hausman statistic shows
that we cannot reject this correlated fixed effect specification. Column (3) of Table 4 presents the estimate of
the skill as a function of unobserved characteristics; it shows that blacks and females have lower unobserved
skill than whites and males. This could capture labor market discrimination. Education increases the level of

19These results are also consistent with part-time jobs difffering more than full-time jobs for males more than for females.
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the skill but it increases at a decreasing rate in the level of completed education. The rates of increase for blacks
and females with some college and a college degree are higher than those of their white and male counterparts.
This pattern is reversed for blacks and females with a high school diploma. Notice that the skill is another
transmission mechanism through which parental time investment affects labor market earnings in addition to
education.

Intergenerational education production function A well-known problem with the estimation of production
functions is the simultaneity of the inputs (time spent with children and income). As is clear from the structural
model, the intergenerational education production function suffers from a similar problem. However, because
the output of the intergenerational education production (i.e., completed education level) is determined across
generations while the inputs, such as parental time investment, are determined over the life-cycle of each gen-
eration, we can treat these inputs as predetermined and use instruments from within the system to estimate the
production function.

Table 5A presents results of a Three Stage Least Squares estimation of the system of individual educational
outcomes; the estimates of the two other stages are in the supplementary appendix. The system includes the
linear probabilities of the education outcomes equation as well as the labor supply, income, and time spent
with children equations. The estimation uses the mother’s and father’s labor market hours over the first 5 years
of the child’s life as well as linear and quadratic terms of the mother’s and father’s age on the child’s fifth
birthday as instruments. The estimation results show that controlling for all inputs, a child whose mother has
a college education has a higher probability of obtaining at least some college education and a significantly
lower probability of not graduating from high school relative to a child with a less-educated mother; while
the probability of graduating from college is also larger, it is not statistically significant. If a child’s father,
however, has some college or college education the child has a higher probability of graduating from college.
This is consistent with the findings of Rios-Rull and Sanchez-Marcus (2002).

We measure parental time investment as the sum of the parental time investment over the first 5 years of the
child’s life. The total time investment is a variable that ranges between 0 and 10 since low parental investment
is coded as 1 and high parental investment is code as 2. The results in Table 5A show that while a mothers’
time investment significantly increases the probability of a child graduating from college or having some col-
lege education, a father’s time investment significantly increases the probability of the child graduating from
high school or having some college education. These estimates suggest that while a mother’s time investment
increases the probability of a high educational outcome, a father’s time investment truncates low educational
outcome. However, time investment of both parents is productive in terms of their children’s education out-
comes. It is important to note that mothers’ and fathers’ hours spent with children are at different margins, with
mothers providing significantly more hours than fathers. Thus, the magnitudes of the discrete levels of time
investment of mothers and fathers are not directly comparable since what constitutes low and high investment
differs across genders.

The results in Table 5B also show that females are more likely to have some college education or to graduate
from college than males. We find there are no significant differences between black and white children’s
outcomes once we control for the inputs, parental characteristics, and number of siblings. We did not find
evidence for increasing returns to scale with respect to the number of children at the household; siblings younger
than three have a negative effect on outcomes, but siblings between the ages of three and six do not have a
significant effect.

Table 5B presents the predicted probabilities of a child’s education outcome by parental education and time
investment for a white male child. This exercise illustrates the quantitative magnitude of the effect of parental
time investment on education outcomes. With no time investment, the probability the child will obtain more
than a high school education is roughly nonexistent regardless of the parents’ education. The probability of
graduating from college rises at an increasing rate with time investment. If both parents have less than a high

30



school education and invest no parental time over the child’s first 5 years of life, the child has a 20.2% chance
of not completing high school and a 79.8% chance of graduating from high school. However, if both parents
invest the average time observed in our sample the chance of not completing high school drops to 11.5%, the
probability of some college increases to 49.2%, and the chance of graduating from college increases to 15.9%.
If both parents invest the maximum amount of time, then the probabilities of not graduating from high school
or only graduating from high school are zero, the probability of some college is 36.8%, and the probability of
graduating from college is 63.2%. This pattern is repeated for other parental education groups; if both parents
are college graduates but do not invest then the child has no chance of graduating from college. If both parents
make average time investment, the probability rises to 43.2%, and if they invest the maximum amount of time
it is 90.6%. These results suggest there are significant returns to parental time investment and in the rest of the
paper we quantify these returns.

6.2 Second stage estimation

This section presents estimates of the intergenerational and intertemporal discount factors, the preference para-
meters, the household sharing rules, and child care cost parameters.

Utility from choices and leisure Table 6 presents the GMM estimates of the parameters characterizing the
utility of functions along with the various discount factors of the model. Panel A presents the estimates of
the utility/disutilities of different choices relative to the base choice, which is no work, no birth, and no time
with children. For both females and males, there are nonlinearities in preferences of labor supply and time
with children. For females, the highest disutility is associated with part-time work, birth, and high time with
children, while the highest utility is associated with full-time work, birth, and low time with children. For
males, full-time work is often preferred to part-time and no work; no work is typically preferred to part-time
work. Males in general prefer high time with children to low time with children, but prefer no time to low time
if they work part-time but the opposite is true if they work full time.

It is possible that the nonlinear patterns partially capture the fact that part-time and full-time work are often
associated with different jobs, or inflexibility in hours in some occupations that are associated with full time
jobs. The disutility associated with time with children is also nonlinear and can increase or decrease when time
with children increases depending on the other activities, suggesting complementarities between the different
activities. Finally, time not spent with children or working is a combination of leisure and housework not
attributed to time with children; therefore, it may not be surprising that preferences for working and time with
children are non-monotonic. Note that the levels of time with children classified as low and high are lower for
men than for women; therefore, we cannot compare the levels of leisure across genders.

Discount factors  Panel B of Table 6 presents the discount factors. It shows that the intergenerational discount
factor, 4, is 0.421. This implies that in the second to last period of the parent’s life, a parent valuation of their
child’s utility is 42% of their own utility. The estimated value is in the same range of values obtained in the
literature calibrating dynastic model (Rios-Rull and Sanchez-Marcos, 2002; Greenwood, Guner, and Knowles,
2003). However, these models do not include life-cycle. The estimated discount factor, g, is 0.71. The
discount factor is smaller than typical calibrated values, however, few papers that estimate it find lower values
(for example, Arcidiacono, Sieg, and Sloan, 2006, find it to be 0.8).2° Lastly, the discount factor associated
with the number children, o, is 0.376. It implies that the marginal increase in value from the second child is
0.54 and of the third child is 0.44.

20\\e are not aware of dynastic models in which the time discount factor is estimated.
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Consumption and the costs of children Panel C of Table 6 show the utility from consumption for single
individuals and Panel D of Table 6 shows it for married individuals. However, recall that the identification
restrictions on the model require the marginal utility of earnings to be independent of marital status and this
is imposed in the estimation. Therefore, the coefficient on own earnings in Panel C is for single and married
individuals from each gender. The marginal utility from own earnings is positive and is slightly higher for
females than for males. The interaction terms of number of children, education and earnings capture variation
in expenditure on children by socioeconomic variables. However, we cannot separate these expenditures from
non-pecuniary benefits/costs of children; therefore, these estimates capture the net costs/benefit from children.
The interaction with race captures systematic differences in the cost of raising children— for example, using
relatives for child care or cultural factors we do not observe.

Panel C shows that for single females, there is a net cost of raising children. Single black females have
higher costs than single white females. These costs, per dollar earned, are highest for single women with
less than high school education, but for women with at least a high school diploma; the cost declines with
education. Nevertheless, this does not imply that total expenditures for college-educated women are lower than
those with a high school education, or that black mothers spend more than white mothers. Even if we interpret
these estimates as monetary expenditure, college-educated women and single white women earn more; thus,
it is possible that expenditure are lower only as a fraction of income. Single men with less than some college
education have net benefit from children. The costs are smaller for single males than single females with the
exception of males with some college education. In contrast to single black females, single black males have
lower costs/higher benefit from children.

Panel D shows that married females with less than high school education whose husbands also have less
than a high school education have net benefit from children. This benefit becomes net cost as a hushand’s
education increases. With the exception of college-educated females, all females who are married to a male
with the same education level have net benefit from raising children. Women with a college education and a
spouse with a college education have the highest costs. In general, married females have lower costs than single
females. However, in contrast to single black females, married black females have higher net benefit/lower net
costs of raising children.

Married males have net costs of raising children with the exception of high school-educated males and
males with a college educated wife. Married males have higher costs than single males, except those with some
college education. In contrast to single males, married males have higher costs than married females for all
education levels. In contrast to single black males, married black males have higher costs/lower benefits from
raising children. Again, this does not mean that total expenditures are higher, but that the share of expenditures
of income is higher.

Sharing rules Panel E of Table 6 shows the transfers for married couples. The transfer function formulation is
similar to the one in Blundell, Chiappori, and Meghir (2005). In their paper, in a static framework, it is efficient;
however, we take it to be exogenous. The constant terms are negative, implying that most transfers are related
to children. For females with children who have a high school education or less, the net transfer is positive. The
net transfer declines with education and becomes negative for women with some college or more. For males,
the net transfer is positive and largest for a high school education and then declines for more-educated males.
The net transfers of black females are smaller than that of white females. The opposite is true for black
males. This may reflect the marriage market conditions of black versus white individuals and the fact that black
males may have higher bargaining power relative to white males; although we do not formally model it, these
estimates rationalized the time allocation observed within couples (see Tables 2A and 2B). Net transfers decline
with own wage for both males and females; however, net transfers increase the higher the wage relative to the
spouse’s wage. The returns to a higher relative wage are larger for females than for males. The relative wage
in the transfer function typically captures relative bargaining power; thus, these findings suggest that surplus
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captured is increasing in the relative wage of individuals.

6.3 Counterfactual Simulations

In order to assess the model fit and perform counterfactual experiments we need to solve the game theoretic
model. From equations (30) and (40) we can write the ex ante optimal household probabilities as

Pk (Zt) = Yiw (Zt, P;00), (51)

where P is the sequence of lifetime ex ante optimal probabilities for every state. Therefore, in matrix notation,
this is a equation system of the form

P =¥ (P;y). (52)

In any Markov perfect equilibrium the probability vector P satisfies equation (52). Conversely, any P that
satisfies the equation system (52) can be extended to a Markov perfect equilibrium. Therefore, the equation
system (52) is a necessary and sufficient condition for any Markov perfect equilibrium. The necessity part
comes from the optimality condition in equation (30), that is, the continuation value for each action taken is at
least as large as the continuation value from any other feasible action. Sufficiency is established since any P
satisfying equation (52) that can be extended to construct a decision rule based on equation (30) constitutes a
Markov perfect equilibrium. Therefore, any fixed point of the equation system (52) is an equilibrium.

To assess the fit of model we use the estimated matrix P and extend them to a Markov perfect equilibrium.
Given that the estimated matrix P contains the conditional choice probabilities of the equilibrium played in the
data, these simulations do not suffer from the multiple equilibrium problem. In order to perform counterfactual
simulations, however, we need to find the fixed point of the equations system (52) under different counterfactual
environments. However, (52) may have multiple fixed points but since the equilibrium in our game can be
Pareto ranked we simulate the one that yields the highest aggregate value for couples. The algorithm used to
calculates these fixed points starts with the estimated conditional choice probabilities and extends them to a
Markov perfect equilibrium using the decision rule in equation (30). Then, the algorithm calculates a new set
of conditional choice probabilities for the simulated data and iterates until convergence. The results of these
counterfactual experiments are presented below.

6.3.1 Model Fit

In this section, we assess the ability of our model to reproduce the basic stylized facts by race, gender, and mari-
tal status as summarized in Section 2. We assess how well our model predicts the choices of labor supply, home
hours with young children, and birth. Our model is over-identified and passes the standard over-identifying re-
strictions J-test. In estimation the conditional choice probabilities are targeted; in the simulation we simulate a
sample of individuals and determine whether the individuals in our simulated sample behave like the individuals
in our data. In some regards, this exercise is equivalent to a graphical summary of our model over-identification
test.

Figures 4, 5, and 6 present the model fit for labor supply, time spent with young children, and fertility,
respectively. In estimation we use an unbalanced panel of individuals ages 25 through 40. However, in the
simulations of our model we track a cohort of individuals ages 17 through 55 who were single and had no
children at age 17. We then calculated the averages of the relevant variables for the actual and simulated
samples for ages 25 through 40. Overall, our model replicates most of the actual sample summary statistics;
however, there are a few exceptions. Figure 4 shows the model slightly underpredicts the full-time labor force
participation rate while over predicting the labor force non-participation rate for single white males, single
white females, and single black females. For single females of both races the model performs well in predicting
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the part-time labor force participation rate, while for single white males it overpredicts the part-time labor force
participation rate. Figure 5 shows that our model is able to replicate the patterns of time at home with young
children. The levels are slightly different from the data for married females, primarily because our sample
is selected based on parents with young children for whom we have data on inputs during the first six years
of each child’s life. This means that our sample consists of a disproportional number of married individuals.
Given the marriage probability estimated from our data we cannot match in our simulated sample the high
number of married households in our estimation sample, and the married households in our simulated sample
have fewer children than married households in our estimation sample. This is the case even though Figure
6 shows the model does match the fertility rates of married households almost exactly. Figure 6 also shows
that our model overpredicts the fertility rates of single white females while it underpredicts the fertility rate of
single black females. However, the model does match the average fertility — and hence the number of children
— by race, as Figure 6 also shows the model slightly overpredicts the fertility of married black females and
slightly underpredicts the fertility of married white females. The model performs well in matching the single
motherhood rate by race. The marriage rate for whites is much higher than for blacks, while at the same time the
divorce rate for whites is much lower than for blacks (see Figure 2). Single motherhood is much more prevalent
among blacks and the model is able to reconcile these two facts even if single black females have a lower
fertility rate than observed in the data. Nevertheless, our empirical model specification is very parsimonious:
We do not include race, education, or marital status in the preference parameters for the disutility/utility of
the different choices. In addition, the only unobserved heterogeneity is estimated from the earnings equations.
Still, the model performs well in replicating the data based primarily on the economic interactions embodied in
it.

6.3.2 Effect of the labor and marriage markets

Having estimated the structural model and assessed its ability to reproduce the basic stylized facts in the data,
we can now examine the source of the racial gap in parental time with young children. We do so by solving
the game theoretic model under different counterfactual environments, which will allows us to pinpoint the
relative importance of the marriage market, home environment, and labor market. The differences between
black and whites in our model are in the labor market race gap and in the marriage market. The differences in
the marriage market have three components: the matching function, which is the distribution of probabilities
of marriage for a spouse from each education group; the probability of being single versus married; and the
probability of divorce. The labor market and the marriage market affect parental time allocation decisions and
birth decisions through several channels: They affect the resource constraint of the parents and the returns to
parental investment in children. To understand the sources of the black-white gaps, we conduct simulations
isolating the effects of each component. Tables 7 through 9 present the results. In each table, column (1)
is a counterfactual closing the labor market earnings gap, giving blacks the earnings of whites (for a given
gender and education group). Column (2) gives blacks the matching probabilities, conditional on marriage, of
whites. Column (3) gives blacks the marriage probability of whites, and column (4) gives blacks the divorce
probabilities of whites.

Parental choices Table 7 analyzes the effect of the above counterfactuals on parental choices for males, fe-
males, and for married and single individuals. The first two columns present the model’s predicted probabilities
for whites and blacks, respectively. The time input with children is lower for black mothers compared with their
white counterparts; this is true for both married and single females. Married black males, on the other hand,
spend more time with children than white married males; however, maternal time inputs in general are larger
than paternal time inputs. Counterfactuals 2, 3, and 4 are all related to the racial gaps in the marriage market,
while counterfactual 1 closes the race earnings gap. Of all the counterfactuals, the third counterfactual- closing
the gaps in marriage probabilities— has the largest impact in terms of closing the gap in time investment in chil-
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dren of black and white mothers. For both married and single mothers, giving blacks the marriage probabilities
of whites closes the majority of the gap in maternal time input.

Part of the story is the effect on labor supply. Married black females work more than married white females,
and changing the marriage probability reduces the labor supply of married black females to levels lower than
those of white females (at least for full-time work). For single females it reduces the labor supply to a level
substantially lower than that of white single females (for full-time work). For males, however, the effect is
different. Parental time of married black males is reduced to a level substantially below that of white married
males. The labor supply of married black males, which is lower than that of white married males, rises to a level
above that of white married males, also explaining the decline in full-time work of married black mothers. For
single black males, who work more than single white males, changing the probability of marriage reduces the
labor supply, although it is still higher than that of white single males. This reduction in the labor supply is due to
increased expectations of marriage which increases the expected household income. Lastly, this counterfactual
also affects fertility. It substantially raises the fertility rates of blacks, single and married, because of the income
effect of a higher probability of being married. Therefore, although the change in marriage probability causes
a substantial increase in maternal time input for blacks, it is unclear whether the investment per child is lower
or higher. That is, it is unclear whether it increases quality or quantity.

The counterfactual affecting the labor market (counterfactual 1) causes an increase in (potential) income for
blacks and has the standard income and substitution effect, and for married couples it can have an effect on the
allocation of time spent in the labor market between spouses. Overall, it reduces the time input with children
for everyone. While the reduction in the parental time input accompanied by the labor supply increases for
single black females and a very large increase in labor supply of married black males, it reduces labor supply
of black females. While the very large increase in the labor supply of married black males (above that of
white married males) can partially explain the reduction in labor supply of black females to a level below that
of married white females, the reduction in parental time inputs of married black females might be somewhat
puzzling. In examining the effect on birth rates, however, an increase in income reduces the fertility rates of
black females substantially. Thus, we cannot determine whether this is simply a quality-quantity trade-off or
what is the impact on the investment per child.

Parental time inputs Table 7 present the per-period choice probabilities of the different levels of parental
time input, while Table 8 presents the impact of the counterfactuals on both the total time spent with children
and on the average time spent with a child. It is important to report the latter because the counterfactual changes
not only the time input, but also fertility. The baseline simulation shows that white mothers spend more time
with children than black mothers, and the opposite is true for males. As shown in Table 7, counterfactual 3
(marriage probability) has the greatest impact on the maternal time inputs of black mothers, and fertility. Table
8 shows that this counterfactual has the greatest impact not only on th total time but also the per child time
investment of mothers. In fact, it raises both to a level above that of white mothers. For black fathers it has the
opposite effect. It reduces time investment to a level below that of white fathers. Counterfactual 1, closing the
race earnings gap, raises overall, the total and per-child maternal time investment, but the levels are still lower
than those of white mothers. For fathers, however, it decreases the total time investment to a level below that
of white fathers, but the per-child time input increases to a level above the benchmark simulation. Since we are
interested in children’s outcomes and the relative impact of father’s and mother’s time is not clear, we cannot
determine which factor has the largest impact on the black-white achievement gap.

Outcomes of children The impact of the changes of the different factors on children’s outcomes is not im-
mediately clear by observing only the impact on parental inputs. Table 9 presents the effect of the different
counterfactuals on the educational attainments and earnings of children by gender. The top panel presents the
overall educational outcomes and the lower panels present the results for girls and boys, as girls overall have
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better educational outcomes. The benchmark simulations show a substantially higher probability of graduating
from college for whites (0.235 versus 0.146). Changing the marriage probability (counterfactual 3) actually
has a negative impact on the educational attainment of children. In contrast, counterfactual 1 (closing the racial
earnings gap) improves educational attainment. This demonstrates that both maternal and paternal time inputs
are important, and the large increase in the maternal time input did not compensate for the large decline in the
paternal time input when the marriage probability was changed, but a small increase in time inputs caused by
closing the race earnings gap improves the outcomes.

Changing the matching function (counterfactual (2)) shows the largest overall increase in the college grad-
uation rates of blacks. Although this counterfactual shows a smaller increase in maternal time input per child,
it has a large positive effect on the paternal time input, demonstrating again that although maternal time in
general has higher impact, paternal time is important. This is supported by the third counterfactual (increase in
marriage probability), which has a negative impact on overall educational outcomes. The marriage probability
has the largest impact on the maternal time input, and raises it to a level higher than that of white females. How-
ever, it creates an increase in specialization within the household and causes a large reduction in the paternal
time input; thus the overall impact is negative. The remaining counterfactuals have positive effects; the change
in the divorce probability (counterfactual 4) has the second-largest impact. Changing the divorce probability
increases family stability and encourages trading quantity for quality. Fertility declines so the maternal input
per child increases as the paternal time input per child decreases but not enough to offset the positive effect
of the increase in maternal time. All these counterfactuals involve increasing both maternal and paternal time
inputs, reinforcing the importance of both inputs.

The gender differences are qualitatively similar. Girls have better outcomes in every scenario relative to
boys. This is in agreement with other evidence in the literature on gender differences in outcomes. The impact
of the different factors on the education gap translates into a direct impact on potential earnings, but not actual
income because it affects the labor supply as well. Therefore, in the bottom panel of Table 9, we present
the impact of the different counterfactuals on total earnings between ages 17 and 55 and a measure of annual
earnings at age 35, by gender. As in the data, the racial gaps are smaller than the gender gaps. Both measures
depend on labor supply levels as reflected in the simulations. For both girls and boys, closing the labor market
racial gap implies higher earnings (both measures) than for whites. This is because the higher levels of labor
supply of blacks result from increasing (potential) earnings. All changes in the marriage market reduce the
earnings of black girls relative to their benchmark earnings because of their negative effect on the labor supply.
For boys, the marriage market counterfactual increases earnings slightly. It is worth noting that a change in
the marriage probability (counterfactual 3) slightly reduces earnings. While the marriage probability change
increases the labor supply for married couples it has a large negative effect on the labor supply for singles; thus,
the net average effect roughly cancels out.

Our results compliment a number of findings in the literature. Beauchamp, Sanzenbacher and Seitz (2014)
have a model in which fertility, marriage, employment, and child support payments are endogenous. They ana-
lyze the impact of racial differences in the marriage market, labor market earnings, and child support payment
on single parenthood decisions. Although parents in their model do not get utility or invest in their children’s
outcome, they assess the impact of these factors on children poverty rate. They find that eliminating the racial
earnings gap will decrease non-marital births among blacks, and reduce black children poverty rate. These
findings are consistent with our findings that eliminating the racial earnings gaps will improve children out-
comes. The importance of the income and substitution effect on birth and labor supply, which our results
highlighted, are useful in interpreting the quasi-experiment results in Milligan (2005) and Baker, Gruber and
Milligan (2008). Milligan (2005) finds that large tax-transfers in Quebec had a significant and large positive
effect on fertility. At the same time Gruber and Milligan (2008) find that universal early child care increased
labor supply and had adverse effect on children. Gruber and Milligan (2008) results are all on the short term
effects, therefore, our findings implies that one should be careful in extrapolating these short term effects of
increase labor supply and the adverse effect on children to the long term because the income effect from an
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increase labor supply may decrease fertility and hence the long run effect on children may be positive. Finally
our results are related to the findings in Blau (1999) which finds that the effect of current income on children
outcomes is small especially if income is treated as endogenous, but permanent income has a large effect on
children outcomes. In the production function, we find that current income did not have a significant effect.
However, in the counterfactuals analysis we find that closing the racial gap, which is equivalent to a permanent
income increase for blacks, has a substantial effects on children’s education attainment and life time earnings.
Therefore our paper provides a mechanism through which this occurs: It raises labor supply and reduces time
with children but also decreases fertility so this is evidence for a quantity-quality tradeoff.

7 CONCLUSION

This paper documents stylized facts on the Black-white gap in the intergenerational transmission of human
capital, and develops a model that endogenizes single parenthood, time allocation, and the quantity-quality
trade-off in fertility decisions. It then estimates the model, using data on two generations from the PSID, and
uses the estimates to study the role of family structure and labor market racial gaps in the large black-white
achievement gap. The results show that both family structure and the black-white earnings gap contribute to
the black-white achievement gap. However, although closing the black-white earnings gap would significantly
reduce the black-white achievement gap, closing the assortative mating and divorce probability gaps between
blacks and whites has a greater impact on the black-white achievement gap.

The academic literature postulates three main reasons for the differences in family structure between blacks
and whites: the decline in the marriageability of black men with low levels of education, the incentives created
by government policies (e.g., welfare benefits and the Earned Income Tax Credit), and the decreasing cultural
significance of marriage for blacks and women in low-income communities. For example, Wilson (1987) at-
tributes the low marriage rate in black communities to the decline in industrial jobs in inner-city neighborhoods
as the cause of a shortage of marriageable men; since then, this shortage has been exacerbated in black mar-
riage markets by the rise in incarceration of black males (Charles and Luoh, 2010). At the same time, Murray
(1984) argues that both the value of welfare benefits and conditioning eligibility for benefits on the absence of
a man in the house caused poor women to substitute away from marriage and toward welfare dependency in
order to provide for their children. This paper does not take a stand on the cause of the difference in family
structure between blacks and whites, but instead it studies its effect on parental time allocation and the inter-
generation transmission of human capital across generations. That is, family structure in the model is only
partially endogenous, but studying the reasons for the differences in family structure across race would require
endogenizing marriage in an equilibrium model. This, however, is beyond the scope of the current paper and
left for future research.

The findings in this paper have several implications for the current public policy debate on the effectiveness
of different policies in closing the racial gap in achievement and inequality in general. First, we show that
while the labor market earnings gap between blacks and whites is statistically accounted for by pre-market
skills, these gaps themselves do contribute to the differences in parental investment at a very early stage of
child development. Without taking a stand on the cause of this earnings gap, we demonstrate that one way to
reduce inequality in early childhood parental time investment between races is by reducing the earnings gap.
However, this gap is related to the family structure and resources available to the household during the early
childhood period. Therefore, policies targeted at equalizing resources available to households during early
childhood seem more effective. These results also point to the possible limitations of such policies, as family
structure differences between races are more important in closing the racial achievement gap. However, little is
known about the effect of policy on changing family structure (Lundberg and Pollak, 2013). Neverthless, the
results do provide some hope in this direction. Public policy may have little effect on changing family structure
if such differences are due solely to differences in cultural factors. However, our analysis shows that parenting
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and time allocation within different family structures seems consistent with a rational response to economic
incentives. For example, the allocation of time between market work, home production, and leisure across race,
as well as fertility, is consistent with economic incentives. Future research should focus on the determinants of
family and investment in children to better understand these effects.

Appendix

Proof of Proposition 1. To show that the continuation values are super modular it suffices to show that the per-
period utility is super modular and that the transition functions are super-modular (Watanabe and Yamashita,
2010) and satisfy the condition of increasing differences. First we show that ug_kf) (z¢) is super modular in Iyt
forany z; and |_y,¢ if

Uskt (1ot Vlkots T kot Zt) + Ugkt (Tigt Alkots T —kots Zt) = Ugke (Tivots | —kots Zt) + Ugke (Tiots 1 —kot» Zt)
for all (s, lkst). Without loss of generality, let Iyt = lkst, given that the choice set satisfies partial order:
Uskt (ot Alkats T—kots Zt) = Usgin(Z) + Upeq (@) + e, = U(Ligts | —kots Z0)
and similarly,
U(lwgtVikots I —kots Zt) = Uppie (Z¢) + uz_gkkt(zt) + e, = ULt | —kots Z¢)-

Thus the condition holds. Next we show that the intergenerational transition function (education transition
function) is stochastically super modular. Let Pyt (X|zt, lkst= 1, | _sxt= 1) be the probabilities of the sets
ZC Z ,and XC X, occurring with respect to M (x'|Z1 ,4), i.e.

Pu (X127, lier=1, 1 _gler=1) =X g M(X'|Z741)

We say that ZC Z and XC X are increasing sets if z’ € Zandz” > 7/ implies z” Z and similarly, if X’ € X
and x” > x’ implies x” € X. Therefore M(x'|Z1,) is stochastically super-modular in Iy, for any z; and 1_,
if for all (Ik’ata Iko't)a

PuXIleor = 1V loi=1 100t 20) + PuX o= 1 A lot=1, | _wrot, Z¢)
> Pu(XIlyor= 1,1 ot 2t) + Pu(X[ o= 1, | g1, Z4)

V

forall (1y,+, lk,t) and any increasing sets ZC Z,XC X. WLOG assume that fork!, > K,t. Using M(X'|Z1 )
as defined in Equation 35.Thus, Pr(Ed | Zr41) i stochastlcally super- modular |n lkst fOr any z; and 1_ .
These conditions are trivially satisfied for Pr (37 |Ed ), Pr(e__, Ed, ») from the conditional independence as-
sumption. Therefore

M (X |21 (K, VKot K7, 0))) = Pr(Ed,| zro1(K, kst K7, ) Pr (o, |Ed,) Pr (", o|Ed,)
Pr(Ed, | z741(Kyt, K7, ) Pr (7, |IEd,) Pr(e_,oEd,) = M(X/|z1 41 (Ko, K7, )

And similarly M(xX"|z1 1 (K AKot, K” ) = M(X' |27 11 (KL, K” ). Thus
Pwm (i| lot=1V lkot=1, | 1, 2t) = Zx/gi M (X/|ZT+1(k;-th5t: ki,,t))) = Zx/gio M (X/|ZT+1(kata k’L,,t)))
and similarly Py (X|1poi=1 A liot= 1, | _grots ) = Py (X[l gr= 1, | _krot, Z¢) for any set X C X.

Next we need to show that Condition (ID) holds. For females, for any k’;; = k¢ and given any K, > Kmt, Zt,
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the continuation value v,k (z¢) has weakly increasing differences for every state z; andaget < T. Letk’ =k
and k" = k", given our specification in equations (36) and (39)

—k” —k” —k —k""
WS (2) = uSe 201 = WS (@) = uSe @l = 0.

This is because the additive separability of the utility, the utility from the different activities is independent of
spousal actions, and the fact that the transfer function, 7, (z;), is not affected by current actions. Thus, the
per-period utility satisfies the above condition. Next, we show that for period T, the conditions for increasing
differences in (k, 1, k_,1) of the continuation value hold. Note that it is also the per-period utility, but unlike all
other periods, it includes the expected valuations of the children and there are no birth decisions in that period.

(Vowkr (Z1) = Vokkr (27)) — (VoK (Z7) — Vgrir (Z7)) =% S > Y g Vo (X))
[(M (X/|ZT+1(k:7ta K”,0) —M (X’|ZT+1(kUt> kio‘t))) -(M (X/|ZT+1(k:7ta k/lo't))) - M (X’|ZT+1(k0t, k”_/gt)))]

We showed above that M (x'|zy 1 (K}, k” ;) exhibits increasing differences.

Finally, solving backward, we established conditions for increasing differences of v,k (z7). A suffi-
cient condition for the continuation value to satisfy increasing differences is that Fy~(z’|z;) satisfies stochastic
increasing differences. However, Fy(z’|z¢) is stochastic only because of the transition into divorce or contin-
uation of marriage and we do not want to impose this condition. Instead, following Vives (2005), we show
directly that the continuation value exhibits increasing differences by showing that in each state (i.e., marriage
and divorce), the value exhibits increasing differences.

(i) Solving backward from period T, we first show that for period T — 1, that the continuation value in that
state that the marriage continues v . (21 (K +_;, K" 1 _;)) satisfies increasing differences in (I ;_,, lk_;_,)-
The actions (ly,,_,, Ik_,,_,) affect the valuation function in period T through elements in Z : the accumulated
labor market experience, birth decision and time spent with children. WLOG denote z7 (K,1-1,K” +_;) =
zr(Ko7_1, K7 _y) for any Kor—1 = kig_y and zr (Kor—1, KZ ;1 1) = 21 (Koron, K p ) 16K p g = kD7
Then for any given k,t = k" and k_,t = k”

(Vo (21 (Ky7—1, k’io'T—l) — Ok (27 (k:)'T—l’ k/LUT—1)) — (Vi (21 Ky 21,5 k/i/o'T—l) — Uk (27 (k;T—la k/—/’g'T—l))
SN S S Vo () x (MK 1214110,k 71 KL KD) = MOCTz7 43 (K7 K 7. K K))

_(M (X/|ZT+1(kn’T—la k/igT_la k/’ k//))) - M (X/|ZT+l(k:7T_1, k/ZgT_]_a k/a k//)))]

Since there are no fertility decisions in both T and T — 1, and since only the cumulative income and time
spent with children affect the transition function, if the continuation value exhibits increasing differences with
respect to actions in period T, it also satisfies increasing differences with respect to actions in period T — 1,
for any fixed action in period T. The above also holds in case of divorce. Since we previously showed that the
per-period utility for both single and married individuals exhibits increasing differences, then the continuation
value at time T — 1 also exhibits increasing differences since the current utility and the continuation payoffs in
each state of the world satisfy increasing differences. We can show that it is satisfied by solving backward for
all periods in which fertility is completed .

(i) 1tis left to show increasing differences of the continuation value involve differences in fertility decisions;
given the linear separability in the per-period utility:

[u;fﬁ) (2t (Kpt—1, kigt_l)) - uf,;r//)(zt(k;t_l, kﬁﬂt_l))]—[ufy?t(”) (2t (Kot-1, kzat—l)) - U((r_krﬂ)(zt (k:rt—l’ kznt—l))] =0.

The continuation value of the children at time T for any period in which k¢ =kl _, ork” _, =K” ;_,
with the higher-ranked vector implies a birth decision and the lower-ranked vector implies no birth. Keeping
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all actions in all other periods constant, a birth implies arriving to period T with an additional child:

(Vokkr(21) = Vokr (27)) = (Vokker (1) = Dok (27)) = bz Z Z 2. Ve (X)

n=l o ycX
x (M(X'|z141 Kot K ,0)) = M(X |27 42K}, K 1)) — Nu le 2. Vo (x)
o xcX

x (MX127 kot K ) = MO Tzr 1K1, K1)

> 0.

Therefore, the condition of increasing differences for the continuation values is satisfied.

It is left to show that the choice probabilities, p(l,«, = 1|z7), satisfy stochastic increasing differences. Be-

cause &’s are conditionally independent across spouses, time, and choices, it suffices to show that the individual
choice probabilities satisfy increasing differences:

Pk =11 o5 Z7) :/ [T, Hookw(@1) — voue (@7) 2 €\ =2, J1dF,

Thatis for k= k.t and k”_; = k”_; the following condition must hold:

Zp(lak’_lll—ok/ ZT) Zp(IUkT_lll—ok’ ZT) >Zp(lak’_1||_gk”5zT) zp(lak'r_lll ,;k”ﬁZT)
K ¢ K+

Define v,1k(27) — vk (27) = Avy (K 1, Kots k”_UT, Z7), then we need to show that

[ H 1{ADO'(kO-TJ (TT’ —oT>» ZT) > 8ak/t - 8{7kt} - H 1{A1)0-(k0_-|—, ()'T; kigT) ZT) Z gak/t - g(rkt}]d FS
€ k/T7ékaT aT#kaT
/ [T LA (Kors ko5 Ko7, 27) = Avg (K7, Kors K 7, 27) = O}]dF,
Since for all (k;T,k’_UT) > (Ko, Keor) then Ao, (K. 1, K13 K 7, X7) — Avg (K 1, K13 K1, X7) > 0 and
from conditional independence of &'s , p(l,x. = 1|1,k , zr) has increasing differences. By backwards in-

duction, the same proof applies for all t < T — 1; thus, the continuation value v, (z7) satisfies increasing
differencesforall0 <t <T. m
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TABLE 1 : SUMMARY STATISTICS

gl) (2) (3
) Full Sample Parents’ Sample  Children’s Sample
Variable N Mean N Mean N Mean
Female 115,280 0.545 86,302 0.552 28,978 0.522
Black 115,280 0.223 86,302 0.202 28,978 0.286
Married 115,280 0.381 86,302 0.465 28,978 0.131
Age 115,280 26.155 86,302 27.968 28,978 20.756
(7.699% (7.872& (3.5113
Education 115,280 13.438 86,302 13.516 28,978 13.20
(2.103) 2.138 (1.981)
Number of children 115,280 0.616 86,302 0.766) 28,978 0.167
_ (0.961) 1.028 (0.507)
Annual labor income 114,871 16,115 86,137 19,552 28,734 5,811
(24,622) (26,273) (14,591)
Annual labor market hours 114,899 915 86,185 1078 28,714 424
(1041) (1051; (841)
Annual housework hours 66,573 714 58,564 (724 8,009 641
(578) 585 (524)
Annual time spent on children 115,249 191 86,275 234 28,974 63.584
432) (468) (259)
Number of individuals 12,318 6,813 5,505

Note: Standard deviations are listed in parentheses., Source: Data from the Family-Individual File of the PSID; including
individuals surveyed between 1968 and 1997. Yearly earnings are measured in 2005 dollars. Education measures the
years of completed education. There are fewer observations for annual housework hours than time spent with children
because single individuals with no child are coded as missing for housework hours but by definition are set to zero for
time spent with children.

TABLE 2A: SUMMARY STATISTICS BY RACE, GENDER, AND MARITAL STATUS

] Males ] ] Females ]
Single Married Single Married
Variable White Black White Black White Black White Black

nnual time with children

(119) (48) (210) (250) (271) (323) (484) (407)

Number of children 0.19 0.07 1.22 1.21 0.57 1.14 1.27 1.43
(0.55) (0.35) (0.96) (1.08) (0.90) (1.05) (1.01) (1.07)

Housework 379 455 362 376 596 732 1057 972
(330) (408) (324) (370) (485) (538) (601) (560)

Age 27.3 27.3 33.1 33.0 29.1 29.3 30.2 29.8
) (6.29) (5.88) (6.80) (6.62) (7.62) (6.80) (6.88) (6.56)
Education 13.9 12.6 14.0 12.9 14.0 13.0 13.7 13.3

(.09 (1790  (2.16)  (1.99)  (213)  (L.74)  (2.06)  (1.88)

Labor income 35,104 20,062 51,072 35,824 26,179 16,447 19,364 18,180
(25,611) (17,371) (34,197) (22,222) (20,500) (15,945) (20,522) (16,447)
Wage rate 17.3 11.2 23.9 17.8 14.4 10.0 12.8 11.1
(12.4) (9.42 217.8 (12.0 (11.0 (10.0) (13.2 (10.2
Annual work hours 1,981 1,55 ,18 1,99 1,67 1,304 1,20 1,33

(740) (917) (624) (695) (796) (909) (891) (856)
Number of observations 4,792 2,987 13,257 2,908 1,278 6,926 20,074 6,131

Note: Standard deviations are listed in parentheses. Source: Data from the Family-Individual File of the PSID, including
individuals surveyed between 1968 and 1997. Yearly earnings are measured in 2005 dollars. Education measures the
years of completed education. There are fewer observations for annual housework hours than time spent with children
because single individuals with no child are coded as missing for housework hours but by definition are set to zero for
time spent with children.
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TABLE 2B: SUMMARY STATISTICS BY RACE AND GENDER FOR ASSORTATIVELY MATCHED COUPLES

College Graduates High School
Female ale Female Male
Variable White Black White Black White Black White Black
Annual time with children 492 466 142 118 446 267 98 157
(514) (463) (239) (277) (507) (388) (231) (328)
Number of children 1.87 1.89 1.80 1.93 1.72 1.80 1.67 1.80
(0.77) (0.63) (.74) (0.65) (0.74 (0.86) (0.69) (0.88)
Housework 1057 1039 408 382 1,26 1,047 339 389
(563) (503) (310) (330) (611) (527) (334) (419)
Age 35.2 35.2 36.7 36.9 29.4 29.2 324 34.2
(5.77) (5.27) (5.78) (5.39) (6.36) (6.31) (6.33) (6.4)
Education 16.5 16.6 16.5 16.7 12 12 12 12
(0.50) (0.50) (0.50) (0.46) (0) 0) 0) (0)
Labor income 26,668 42,650 74,912 66,607 12,687 14,721 39,288 30,079
(28,229) (21,132) (46,027) (22,819) (13,038) (12,566) (20,561) (16.317)
Wage rate 19.1 24.2 35.5 315 8.4 9.1 18.2 16.0
(17.9 (10.6 %26.0) (10.9) (8.8) (8.7) (11.4 (11.6)
Annual work hours 1,10 1,70 ,287 2168 1,105 1,309 2,18 1869
(867) (560) (561) (549) (910) (860) (648) (720)
Observations 2,826 221 2,265 170 3,144 1,190 1,868 455

Note: Standard deviations are listed in parentheses., Source: Data from the Family-Individual File of the PSID, including

individuals surveyed between 1968 and 1997. Yearly earnings are measured in 2005 dollars. Education measures the
years of completed education. There are fewer observations for annual housework hours than time spent with children
because single individuals with no child are coded as missing for housework hours but by definition are set to zero for

time spent with children.

TABLE 3. DISCRETE CHOICE SET OF STRUCTURAL MODEL

Decisions
oice abor Market Wor irtho i i are Hours
Female
0 None None None
1 Part-time None None
2 Full-time None None
3 Full-time Yes None
4 None None Low
5 Part-time None Low
6 Full-time None Low
7 None Yes Low
8 Part-time Yes Low
9 Full-time Yes Low
10 None None High
11 Part-time None High
12 Full-time None High
13 None Yes High
14 Part-time Yes High
15 Full-time Yes High
Male
0 None NA None
1 Part-time NA None
2 Full-time NA None
3 None NA Low
4 Part-time NA Low
5 Full-time NA Low
6 None NA High
7 Part-time NA High
8 Full-time NA High
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TABLE 4: ESTIMATES OF EARNINGS EQUATION (DEPENDENT VARIABLE: LOG OF YEARLY EARNINGS)

Variable Estimate Variable Estimate Variable Estimate
Demographic Variables Fixed Effect
Age squared -4.0e-4  Female x Full time work -0.125  Black -0.154
(1.0e-5) (0.010) (0.009)
Age x LHS 0.037 Female x Full time work (t — 1) 0.110 Female -0.484
(0.002) (0.010) (0.007)
Age x HS 0.041 Female x Full time work (t — 2) 0.025 HS 0.136
(0.001) (0.010) (0.005)
Age x SC 0.050 Female x Full time work (t — 3) 0.010 SC 0.122
(0.001) (0.010) (0.006)
Age x COL 0.096 Female x Full time work (t — 4) 0.013 COoL 0.044
(0.001) (0.010) (0.006)
Current and Lags of Participation Female x Part time work (t — 1) 0.150 Black x HS -0.029
Full time work 0.938 (0.010) (0.010)
(0.010) Female x Part time work (t — 2) 0.060 Black x SC 0.033
Full time work (t — 1) 0.160 (0.010) (0.008)
(0.009) Female x Part time work (t — 3) 0.040 Black x COL 0.001
Full time work (t — 2) 0.044 (0.010) (0.011)
(0.010) Female x Parttime work (t —4) -0.002 Female x HS -0.054
Full time work (t — 3) 0.025 (0.010) (0.008)
(0.010)  Individual Specific Effects Yes Female x SC 0.049
Full time work (t — 4) 0.040 (0.006)
(0.010) Female x COL  0.038
Part time work (t — 1) -0.087 (0.007)
(0.010) Constant 0.167
Part time work (t — 2) -0.077 (0.005)
(0.010)
Part time work (t — 3) -0.070
(0.010)
Part time work (t — 4) -0.010  Hausman statistic 2296
(0.010) Hausman p-value 0.000
Number of observations 134,007
Number of Individuals 14,018
R? 0.440 0.278

Note: Standard Errors are listed in Parenthesis. Source: Data from the Family-Individual File of the PSID, including
individuals surveyed between 1968 and 1997. Yearly earnings are measured in 2005 dollars. LHS is a dummy variable
indicating that the individual has an education of less than high school; HS is a dummy variable indicating that the
individual has completed high school but not college; SC is a dummy variable indicating that the individual has
completed some years of college but is not a college graduate; COL is a dummy variable indicating that the individual
has completed college.
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TABLE 5A: THREE-STAGE LEAST SQUARES ESTIMATION: EDUCATION PRODUCTION FUNCTION

. High College
Variable School g&ﬂge 9
High school father 0.063 0.003 -0.002
(0.032) (0.052) (0.044)

Some college father 0.055 0.132 0.055
(0.023 (0.038) (0.031)

College father -0.04 0.008 0.120

) (0.032) (0.051) (0.042

High school mother 0.089 0.081 -0.01
(0.040) (0.065) (0.052)

Some college mother 0.007 -0.041 0.017
(0.030) (0.049) (0.039)

College mother 0.083 0.120 0.040
] (0.036 (0.057) (0.047)

Mother’s time -0.01 0.080 0.069
) (0.021) (0.034) (0.027)

Father’s time 0.031 0.100 0.026
) (0.019 (0.029 (0.025)

Mother’s labor income -0.02 -0.01 0.005
) (0.009) (0.014) (0.011)

Father’s labor income 0.001 0.001 0.002
(0.003 (0.004) (0.003)

Female -0.00 0.135 0.085
(0.017) (0.028) (0.022)

Black 0.020 0.082 0.043

o 0.039 (0.063 (0.051

Number of siblings younger than age 3 -0.01 -0.10 -0.04

o 0.017 (0.027 (0.022

Number of siblings between ages 3 and 6 -0.02 -0.04 -0.01
(0.019) (0.030) (0.025

Constant 0.855 -0.231 -0.35
] (0.108 (0.172)] (0.140)]

Observations 1335 1335 1335

Note: Standard Errors are listed in Parenthesis. The excluded class is less than high school. Source: Source: Data from
the Family-Individual File of the PSID, including individuals surveyed between 1968 and 1997. Mother’s (father’s) labor
income is the total labor income of the father (mother) in the first 5 years of the child’s life. Mother’s (father’s) time is
total time investment of the father (mother) in the first 5 years of the child’s life (sum of discrete variable which takes

0,1,2 values). Instruments: Mother’s and father’s labor market hours over the child’s first 8 years of life, linear and

quadratic terms of mother’s and father’s age when the child was 5 years old.

TABLE 5B: PREDICTED PROBABILITY OF A WHITE MALE CHILD’S EDUCATION OUTCOME

CHILD’S EDUCATION (%)

: ) . . Less than High Some College

Mother Education Father’s Education Time Investment high school School College Gradt?ate

Less than high school  Less than high school None 20.2 79.8 0.0 0.0
High school High school None 8.7 91.3 0.0 0.0
Some college Some sollege None 5.0 95.0 0.0 0.0
College graduate College graduate None 6.5 93.5 0.4 0.0
Less than high school  Less than high school Average 115 235 49.2 15.9
High school High school Average 0.0 28.2 56.2 15.6
Some college Some college Average 0.0 20.2 55.6 24.2
College graduate College graduate Average 0.0 9.6 47.2 43.2
Less than high school  Less than high school Maximum 0.0 0.0 36.8 63.2
High school High school Maximum 0.0 0.0 37.1 62.9
Some college Some college Maximum 0.0 0.0 28.4 71.6
College graduate College graduate Maximum 0.0 0.0 9.4 90.6

Note: Mother’s (father’s) labor Income, number of siblings younger than age 3, and number of siblings between ages 3
and 6 are at their respective group sample averages.
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TABLE 6: SECOND-STAGE ESTIMATES

Variable  Female Male  Variable Female Male
Panel A: Nonpecuniary Benefit/Cost Panel C: Consumption function and Cost of Child for Single
01—0y -1.217 -3.012 Earnings 0.878 0.822
(0.044) (0.091) (0.043) (0.132)
0,—0, 0.554 0.086 No. of children x Earnings -3.727 8.243
(0.023) (0.011) (0.044) (0.151)
03—0q 0.650 -2.039 No. of children x HS x Earnings 3.361  -7.836
(0.110) (0.050) (0.053 0.171
04—0¢ -0.940 -3.542 No. of children x SC x Earnings 2.880 -10.816
(0.039) (0.091) (0.041) (0.160)
O5—0q -0.514 0.260 No. of children x COL x Earnings 2721  -8.444
(0.042) (0.032) ) ) (0.092) (0.341)
Oe—0 -0.804 0.246 No. of children x Black x Earnings -0.918 1.640
(0.065) (0.051) 0.013) (0.052)
07—0, 0.208 -0.728 Panel D: Consumption function and Cost of Child for Married
(0.118) (0.090) No. of children x Total earnings 0204 -0.144
0s—0y  -1.486 0.922 ) ) (0.022) (0.043)
0.111) No. of children x HS x Total earnings 0.635 0.217
H9—0g 1.358 ) ] (0.024) (0.045)
(0.110) No. of children x SC x Total earnings 0.796 0.055
010—69 0.459 . ) (0.044) (0.015
(0.033) No. of children x COL x Total earnings -0.51 -0.95
011—0¢ -0.752 ) ) (0.022) (0.015
(0.048) No. of children x HS spouse x Total earnings -0.55 -2.33
012—6p -0.595 ) ) (0.061) (0.115
(0.050) No. of children x SC spouse x Total earnings -0.33 -1.81
013—6y 0.874 ) ) (0.060) (0.112)
(0.132) No. of children x COL spouse x Total earnings -0.76 1.818
014—0y -2.945 ) ) (0.022) (0.082
(0.106) No. of children x Black x Total earnings 0.203° -0.29
015—6y 1.268 (0.024) (0.021)
(0.147)
Panel B: Discount Factors Panel E: Sharing Rule
0.710 Constant -2.986  -4.516
(0.053) ) (0.532) (0.931)
A 0.421 No. of children (t — 1) 4673 -1.118
(0.14) (0.144) (0.083)
) 0.376 HS x No. of children (t — 1) -3.886  8.179
(0.18) (0.142) 0.74)
SC x No. of children (t — 1) -5.739 4594
(0.15)  (0.74)
COL x No. of children (t — 1) -7.010  2.579
(0.302) (0.951)
HS spouse x No. of children (t — 1) 3231  -3.325
(0.093) (0.362)
SC spouse x No. of children (t — 1) 2.958 2.640
(0.291) (0.352)
COL spouse x No. of children (t — 1) 3.185 6.986
(0.282) (0.592)
Black x No. of children (t — 1) -3.215  5.022
(0.090) (0.602
Wage -0.02 -0.63
(0.061) (0.043)
Wage/Wage of spouse 5.316 0.307
(0.481) (0.222)

Note: Standard Errors are listed in parenthesis. LHS is a dummy variable indicating that the individual has less than a

high school education; HS is a dummy variable indicating that the individual has high school but has no college
education; SC is a dummy variable indicating that the individual has some college education but has not completed
college; COL is a dummy variable indicating that the individual has completed college. Wage is potential earnings.
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TABLE 7: COUNTERFACTUAL SIMULATIONS: PARENTAL CHOICES

Male Female
Variable White Black Q) 2) 3) 4) Variable White Black Q) 2 3) (4)
Single
Labor supply
Part-time 0.118 0.037 0.040 0.043 0.088 0.039 Part-time 0.060 0.072 0.042 0.045 0.076 0.055
Full-time 0.726 0.906 0.868 0.853 0.814 0.860 Full-time 0.824 0.808 0.895 0.830 0.684 0.839
Parental time
Medium 0.043 0.015 0.002 0.008 0.037 0.007
High 0.060 0.029 0.005 0.012 0.058 0.017
Fertility
Birth 0.056 0.017 0.003 0.006 0.038 0.010
Married
Labor Supply
Part-time 0.107 0.121 0.097 0.113 0.090 0.113 Part-time 0.072 0.100 0.047 0.113 0.083 0.079
Full-time 0.752 0.646 0.796 0.725 0.845 0.802 Full-time 0.797 0.802 0.796 0.755 0.764 0.741
Parental time
Medium 0.056 0.064 0.010 0.025 0.006 0.018 Medium 0.038 0.027 0.003 0.097 0.017 0.024
High 0.092 0.105 0.018 0.040 0.011 0.027 High 0.054 0.026 0.010 0.103 0.050 0.015
Fertility
Birth 0.021 0.011 0.003 0.088 0.021 0.009

Note: The columns labeled white and black are the baseline model predictions for the respective race. (1) denotes that
blacks are given white’s labor market earnings. (2) denotes that blacks are given white’s married matching function. (3)
denotes that blacks are givenwhite’s marriage probability. (4) denotes that blacks are given white’s divorce probability.

Note: Standard deviations are listed in parentheses. The columns labeled white and black are the baseline model

TABLE 8: COUNTERFACTUAL SIMULATIONS: PARENTAL INPUTS

Variable White  Black (1) ) 3) (4)
Total mother’s time 9.640 7935  8.056 7.820 11.874  8.469
(7.502) (6.334) (6.850) (6.032) (6.942) (7.057)
Average mother’s time per child  4.644 3.986 4.029 4.042 4.736 4.334
(2.224) (2.198) (1.892) (1.685) (1.648) (1.939)
Total father’s time 6.983 7.047 6.881 8.050 5.599 6.508
(6.063) (6.294) (5.953) (6.460) (5.112) (5.693)
Average father’s time per child 3.538 3.611 3.761 4.294 2.531 3.714
(2.461) (2.615) (2.245) (2.260) (2.218) (2.431)

predictions for the respective race. (1) denotes that blacks are given white’s labor market earnings. (2) denotes that
blacks are given white’s married matching function. (3) denotes that blacks are givenwhite’s marriage probability. (4)

denotes that blacks are given white’s divorce probability.
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TABLE 9: COUNTERFACTUAL SIMULATIONS: CHILDREN’S OUTCOMES

Gender Variable White Black 1) 2 ?3) 4
Education
Less than high school 0.033 0.039 0.032 0.013 0.067 0.028
All Hig school 0.378 0.428 0.423 0.377 0.514 0.407
Some college 0.355 0.388 0.397 0.436 0.283 0.400
College graduate 0.235 0.146 0.148 0.174 0.136 0.169
Less than high school 0.032 0.038 0.036 0.016 0.075 0.034
Girls High school 0.326 0.386 0.389 0.330 0.482 0.387
Some sollege 0.370 0.403 0.391 0.449 0.282 0.388
College graduate 0.272 0.173 0.185 0.206 0.161 0.192
Less than high school 0.036 0.040 0.034 0.013 0.071 0.031
Boys High school 0.427 0.479 0.461 0.447 0.582 0.480
Some college 0.332 0.361 0.380 0.406 0.247 0.361
College graduate 0.207 0.120 0.124 0.134 0.101 0.127
Earnings
Girls Total earnings: ages 17-55 803,644 707,489 862,937 548,308 572,336 662,000
Yearly earnings at age 35 23,987 20,627 24,666 18,138 18,446 20,326
Boys Total earnings: ages 17-55 1,220,075 1,033,688 1,329,949 1,102,699 1,085,440 1,137,489
Yearly earnings at age 35 36,328 30,381 37,651 31,836 30,369 31,889

Note: Standard deviations are listed in parentheses. The columns labeled white and black are the baseline model
predictions for the respective race. (1) denotes that blacks are given white’s labor market earnings. (2) denotes that
blacks are given white’s married matching function. (3) denotes that blacks are givenwhite’s marriage probability. (4)
denotes that blacks are given white’s divorce probability. Earnings are measured in 2005 dollars.
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53




° Smoothed hazard of first marriage by race - Smoothed hazard of first divorce by race
© S |
S} © White
Black
3
=8
S
8 |
o
fel
=R g |
o
3 |
o
od
5 10 15 20 25 5 10 15 20 25 30
Years Single (age 18 is the base) Years Married
Marriage Black Females Marriage White Females
© | @ J
o o
©
=
=
o
!
o
N |
o
N
o
e LHS Female HS Female SC Female COL Female LHS Female HS Female SC Female COL Female
I Less than High School Male [l High School Male I Less than High School Male [l High School Male
I Some College Male I College Male I Some College Male I College Male
Marriage Black Males Marriage White Males
© o
o S
©
i
<
o
*- 4
(=]
N
o
N
9
° LHS Male HS Male SC Male COL Male LHS Male HS Male SC Male COL Male
I ess than High School Female [l High School Female I Less than High School Female [l High School Female
I Some College Female [ College Female I some College Female I College Female

Figure 2: Marriage, Divorce and Matching. Note: LHS, less than high school; HS, high school; SC, some college;

Col, college.

54




Disbribution of Educational Outcome of Children

WLESS HIGH SCHOOL ~ “HIGH SCHOOL ~ ~ SOME COLLEGE & COLLEGE GRADUATES

0.48

0.39

0.29 0.30

WHITE FEMALE BLACK FEMALE WHITE MALE BLACK MALE

Figure 3: Racial Achievement Gaps

55




White Single Males Black Single Males
1.0000 1.0000
0.8000 0.8000
0.6000 ® Data 0.6000 M Data
0.4000  Model 0.4000 u Model
0.2000 0.2000
0.0000 0.0000
Nowork Part-time Full-time Nowork Part-time  Full-time
White Married Males Black Married Males
12000 1.0000
1.0000 0.8000
0.8000 0.6000
0.6000 ® Data E Data
0.4000 B Model 0.4000 H Model
0.2000 0.2000
0.0000
) ) 0.0000
Nowork  Part-time Full-time Nowork  Part-time  Full-time
White Single Females Black Single Females
1.0000 1.0000
0.8000 0.8000
0.6000 uData 0.6000 = Data
0.4000 ® Model 0.4000 = Model
0.2000 0.2000
0.0000 0.0000

Nowork Part-time Full-time

Nowork Part-time Full-time

White Married Females

0.7000
0.6000
0.5000
0.4000
0.3000
0.2000
0.1000
0.0000

m Data

B Model

Nowork Part-time Full-time

Black Married Females
1.0000

0.8000

0.6000
m Data

0.4000 B Model

0.2000

i

0.0000
No work Part-time Full-time

Figure 4: Model Fit: Labor Supply

56




White Married Males

Black Married Males

0.8000 0.8000
0.7000 0.7000
0.6000 0.6000
0.5000 0.5000
0.4000 m Data 0.4000 m Data
0.3000 ® Model 0.3000 H Model
0.2000 0.2000
0.1000 0.1000
0.0000 0.0000
Low Medium High Low Medium High

White Single Females Black Single Females
1.0000 1.0000
0.9000 0.9000
0.8000 0.8000
0.7000 0.7000
0.6000 0.6000
0.5000 m Data 0.5000 = Data
0.4000 ® Model 0.4000 ® Model
0.3000 0.3000
0.2000 0.2000
0.1000 0.1000
0.0000 0.0000

Low Medium High

Low Medium High

White Married Females
0.8000
0.7000
0.6000
0.5000
0.4000 B Data
0.3000 B Model

0.2000
0.1000
0.0000

Low Medium High

Black Married Females

0.8000
0.7000
0.6000
0.5000
0.4000 H Data

0.3000 = Model

0.2000
0.1000
0.0000

Low Medium High

Figure 5: Model Fit: Parental Time with Children




White Single Females

Black Single Females

1.2 1.2

1 1
0.8 0.8
0.6 ® Data 0.6 ® Data

H Model ® Model

0.4 0.4
0.2 0.2

0 0

No birth Birth No birth Birth
White Married Females Black Married Females

1 1
0.9 0.9
0.8 0.8
0.7 0.7
0.6 0.6
0.5 m Data 0.5 W Data
0.4 u Model 0.4 B Model
0.3 0.3
0.2 0.2
0.1 0.1

0 0

No birth Birth

No birth Birth

Figure 6: Model Fit: Fertility

58




Supplementary Appendix to: "What Accounts for the Racial Gap in
Time Allocation and Intergenerational Transmission of Human
Capital?"

George-Levi Gayle
Department of Economics, Washington University

Limor Golan
Department of Economics, Washington University

Mehmet A. Soytas
Graduate School of Business, Ozyegin University

October 15, 2014

Abstract

This supplementary appendix contains additional tables from the first stage estimation not presented in
the main text.



TABLE 1-A, WAGE EQUATION: DEPENDENT VARIABLE- LOG HOURLY WAGE
(Standard Errors in Parenthesis)

Variables Estimate Variables Estimate Variables Estimate
Demographic Variables Fixed Effect
Constant 1.607 Female x Full-time work (t — 1) 0.039 Constant 0.114
(0.023) (0.011) (0.005)
Age Squared -0.001  Female xFull-time work (t — 2) 0.022 Black -0.182
(0.000) (0.011) (0.006)
Age xLHS 0.034 Female x Full-time work (t — 3) 0.011 Female -0.373
(0.002) (0.012) (0.006)
Age xHS 0.035 Female xFull-time work (t —4)  -0.003 HS 0.165
(0.001) (0.009) (0.006)
Age xSC 0.005 Female xPart-time work (t — 1) 0.078 SC -0.038
(0.001) (0.013) (0.004)
Age xCOL 0.009 Female x Part-time work (t — 2) 0.063 COL -0.090
(0.001) (0.013) (0.005)
Lags of Participation Female x Part-time work (t — 3) 0.049 Black xHS 0.037
Full-time work (t — 1)  0.090 (0.013) (0.007)
(0.009) Female xPart-time work (t — 4) 0.007 Black xSC 0.018
Full-time work (t —2)  0.040 (0.012) (0.006)
(0.009) Individual Specific Effects Yes Black xCOL -0.005
Full-time work (t —3)  0.019 (0.008)
(0.009) Female xHS -0.039
Full-time work (t —4)  0.053 (0.007)
(0.007) Female xSC 0.044
Part-time work (t —1)  -0.062 (0.005)
(0.0112) Female x COL 0.098
Part-time work (t —2)  -0.069 (0.006)
(0.0112)
Part-time work (t —3)  -0.078
(0.0112)
Part-time work (t —4)  -0.019
(0.0112)
N 131,497

Source: Data from the Family-Individual File of the PSID; it includes individuals surveyed between 1968 and 1997. The
hourly wages are measured in 2005 dollars. LHS is a dummy variable indicating that the individual has completed
education of less than high school; HS is a dummy variable indicating that the individual has completed education of
high school but college; SC is a dummy variable indicating that the individual’s completed education is greater than high
school, but is not a college graduate; COL is a dummy variable indicating that the individual has completed education of
college or more.



TABLE 2-A: EDUCATION PRODUCTION FUNCTION- THREE STAGE LEAST SQUARES
(Standard Errors in Parenthesis)

1 2 3 ! 5 6 7 8 9
VARIABLES FI(_I%C MUnc I—fS?—( SC( ) C(O)L M izne F ir)ne MV\5I—?ours Fws—%urs
F.W.Hours 8.287 0.116 0.244 0.038
(0.755) (0.207) (0.269) (0.372)
F. HS -97.1 0.063 0.003 -0.002 0.319 0.016 0.604 -0.894
(98.5) (0.032) (0.0523 (0.043) (0.226) (0.298 (0.581 (13.15)
F. SC -134 0.055 0.13 0.055 0.045 -0.22 -0.04. 13.38
(106) (0.023) (0.038) (0.031) (0.157) (0.201) (0.289 (14.10
m ook (39) (00%2) (0B (0042) (0243 (267 (0BM  (fo.88)
F. Age 5 -4.922 0.682
(6.646) (0.894
F. Age 5 Sq. 0.134 -0.01
(0.185) (0.025)
F. Age 5 Cube -0.001 0.001
(0.002) (0.001)
F. Age 5 x F. HS 7.519 0.241
88.549 (1.139
F. Age5 x F. SC 2.17 -1.23
(9.410 (1.249)
F. Age5 x F. COL -28.0 2.031
(12.04 (1.712
F. Age 5 x F. HS Sq. -0.18 -0.01
(0.242 (0.032)
F. Age 5 x F. SC Sq. -0.35 0.037
0.272) (0.036
F. Age5 x F. COL Sq. 0.855 -0.05
0.341) %0.048
F. Age 5 x F. HS Cube 0.001 .001
0.002) (0.001
F. Age5 x F. SC Cube 0.003 -0.0014
0.003 (0.001)
F. Age 5 x F. COL Cube. -0.00 0.001
(0.003) (0.001
MWHours . -0.339  0.522 -0.00
(0.075 (0.110) (0.126 (0.041)
M. HS -29.5 0.089 0.081 -0.019 0921 -0.32 -7.282 0.059
(37.67) (0.040) (0.065) (0.052) (0.278) (0.389) (33.765) (0.219)
M. SC 4486 0.007 -0.041 0.017 0.942 0.270 2.930 0.207
(39.80) (0.030) (0.049) (0.039) (0.168) (0.273 (34.794) (0.136)
M. COL -46.1 0.083 0.120 0.040 0.133° -0.69 11.450 0.247
(57'9? (0.036) (0.057) (0.047) (0.218) (0.263)  (53.920) (0.154)
M. Age 5 -1.31 1.082
(3.068) (2.721)
M. Age 5 Sq. 0.031 -0.021
(0.093) (0.083)
M. Age 5 Cube -0.001 0.001
(0.001) (0.002)
M. Age 5 x M. HS 2.137 1.062
(3.547) (3.191)
M. Age5 x M. SC -4.125 -0.545
(3.820) (3.344)
M. Age 5 x M. COL 3.474 -0.304
(5.448 (5.100
M. Age 5 x M. HS Sq. -0.04 -0.03
(0.109) (0.098)
M. Age 5 x M. SC Sq. 0.122 0.027
(0.121) (0.106)
M. Age 5 x M. COL Sq. -0.080 -0.013
(0.169) (0.159)
M. Age 5 x M. HS Cube 0.001 0.001
(0.001) (0.001)
M. Age5 x M. SC Cube -0.001 -0.001
(0.001) (0.001)
M. Age 5 x M. COL Cube. 0.001 0.001
(0.002) (0.002)




TABLE 2-A (CONTINUED): EDUCATION PRODUCTION FUNCTION- THREE STAGE LEAST SQUARE

SQUARES
(Standard Errors in Parenthesis)
€] (2) (3) @) () (6) (7) (8) )
VARIABLES FLIinc MLInc HSH SC COL MTime FTime MWHours FWHours
MTime -0.014 0.080 0.069 0.068 -1.030
(0.0210 (0.035) (0.027) (0.197) (0.153)
FTime 0.031 0.100 0.027 -0.009 -0.063
(0.019) (0.029) (0.025) (0.134) (0.095)
MLInc -0.025 -0.013 0.005
(0.009) (0.014) (0.011)
F LInc 0.001 0.001 0.002
(0.003) (0.004) (0.003)
Female -0.002 0.135 0.085 0.022 -0.034
(0.017) (0.028) (0.022) (0.107) (0.150)
Black 0.020 0.082 0.043 -0.726 0.111 0.326 -0.470
(0.039) (0.063) (0.051) (0.206) (0.328) (0.347) (0.114)
Siblings <3 -0.014 -0.107 -0.043 0.434 0.176
(0.017) (0.027) (0.022) (0.089) (0.163)
3>Siblings<6 -0.029 -0.047 -0.012 0.004 0.307
(0.019) (0.030) (0.025) (0.132) (0.169)
NHSFM 0.267 0.280
(0.652) (0.296)
NSCFM 0.199 -0.283
(0.414) (0.161)
NCOLFM 0.373 0.083
(0.455) (0.193)
Constant -10.11 14.95 0.855 -0.231  -0.359 4.199 -2.678 -8.298 1.089
(77.65) (32.66) (0.108) (0.172) (0.140) (2.076) (2.724) (28.60) (10.43)
N 1,335 1,335 1,335 1,335 1,335 1,335 1,335 1,335 1,335

Note: FLInc (MLInc) is the total labor income of the father (mother) in the first 5 years of the child’s life. HSH =1 if the
child has more than a high school education and =0 otherwise. SC=1 if the child has more than some college education,
and =0 otherwise. COL=1 if the child graduated from college and =0 otherwise. FTime (MTime) is total time investment
of the father (mother) in the first 5 years of the child’s life (sum of discrete variables which take the values 0,1,2).
MWhours (FWhours) is the total work hours of the mother (father) in the first 5 years of the child’s life (sum of discrete
variables which take the values 0,1,2). F. HS (M. HS)=1 if father (mother) of the child is at least a high graduate, and =0
otherwise. F. SC (M. SC)=1 if father (mother) of the child has at least some college education, and =0 otherwise. F.
COL (M. COL)=1 if father (mother) of the child is a college graduate and =0 otherwise. F. Age 5 (M. Age 5) is the age
of the father (mother) when the child was 5 years old. Female =1 if the child is a female and =0 otherwise). Black =1 if
the child is black, and =0 otherwise. Siblings <3 is the number of siblings who are less 3 years of age when the child
was less than 6 years old. 3> Siblings<6 is the number of siblings who are between the ages of 3 and 6 when the child
was less than 6 years of age.



TABLE 3-A: PROBABILITY OF FEMALE’S SPOUSE LABOR MARKET HISTORY
(Standard Errors in Parenthesis)

Work (t — 1) Work (t — 2) Work (t — 3) work (t — 4)
Variable Part Time Full Time Part Time Full Time PartTime Full Time Part Time Full Time
Spouse Part-time (t — 2) 2.477 1.318
(0.174) (0.117)
Spouse Full-time (t — 2) 2.638 3.563
(0.157) (0.086)
Spouse Part-time (t — 3) 0.615 -0.111 2.792 1.689
(0.220) (0.156) (0.188) (0.124)
Spouse Full-time (t — 3) 0.313 0.861 3.007 4.012
(0.198) (0.126) (0.171) (0.088)
Spouse Part-time (t — 4) 0.816 -0.079 1.174 0.238 3.706 2.451
(0.229 (0.169) (0.208) (0.152) (0.166) (0.119)
Spouse Full-time (t — 4) 0.203 0.181 0.64 1.18 4.026 5.184
(0.184) (0.120) (0.167) (0.098) (0.137) (0.076)
Spouse HS -0.098 0.201 -0.129 0.208 -0.195 0.133 -0.204 0.149
(0.134) (0.087) (0.142) (0.091) (0.148) (0.095) (0.145) (0.071)
Spouse SC -0.17 0.224 -0.307 0.194 -0.326 0.127 -0.412 0.143
(0.147) (0.093) (0.155) (0.097) (0.161) (0.101) (0.159) (0.075)
Spouse COL -0.112 0.296 -0.155 0.299 -0.141 0.262 -0.008 0.239
(0.162) (0.100) (0.168) (0.104) (0.172) (0.107) (0.165) (0.080)
Spouse Age Group 2 -0.099 0.168 0.027 0.52 0.742 1.198 9471 5.059
(0.175) (0.082) (0.239) (0.098) (0.376) (0.155) (0.134) (1.001)
Spouse Age Group 3 -0.253 0.065 0.064 0.491 0.518 1.206 9.82 5.767
(0.205) (0.104) (0.265) (0.114) (0.394) (0.166) (0.160) (1.002)
Spouse Age Group 4 -0.462 -0.053 -0.255 0.378 0.183 1.003 9.618 5.733
(0.24) (0.126) (0.296) (0.135) (0.418) (0.180) (0.205) (1.003)
Spouse Age Group 5 -0.418 -0.195 -0.199 0.305 0.264 1.051 9.458 5.632
(0.261) (0.146) (0.316) (0.153) (0.436) (0.196) (0.234) (1.005)
Spouse Age Group 6 -0.478 -0.274 -0.277 0.272 0.025 0.81 9.328 5.549
(0.294) (0.169) (0.344) (0.177) (0.459) (0.216) (0.273) (1.008)
Spouse Age Group 7 -0.223 -0.244 -0.172 0.251 0.63 1.044 9.112 4,987
(0.338) (0.199) (0.381) (0.204) (0.488) (0.241) (0.303) (1.011)
Spouse Age Group 8 -0.639 -0.605 0.051 0.241 0.674 1.067 9.591 5.249
(0.458) (0.274) (0.484) (0.298) (0.571) (0.331) (0.398) (1.021)
Black -0.022 -0.197 -0.146 -0.335 -0.077 -0.302 -0.168 -0.476
(0.092) (0.056) (0.096) (0.056) (0.097) (0.057) (0.093) (0.040)
HS -0.362 -0.159 -0.402 -0.22 -0.326 -0.146 -0.544 -0.43
(0.158) (0.104) (0.167) (0.104) (0.174) (0.110) (0.170) (0.081)
SC -0.514 -0.35 -0.565 -0.447 -0.573 -0.37 -0.914 -0.835
(0.169) (0.109) (0.178) (0.109) (0.186) (0.116) (0.183) (0.086)
COoL -0.567 -0.303 -0.634 -0.412 -0.542 -0.37 -0.99 -0.965
(0.188) (0.120) (0.197) (0.120) (0.202) (0.126) (0.195) (0.093)
Age 0.13 0.073 0.197 0.09 0.239 0.121 0.348 0.371
(0.064) (0.033) (0.070) (0.034) (0.069) (0.038) (0.064) (0.029)
Age squared -0.002 -0.001 -0.003 -0.001 -0.003 -0.001 -0.004 -0.004

(0.001)  (0.001)  (0.001)  (0.001)  (0.001)  (0.001)  (0.001)  (0.001)




TABLE 3-A (CONTINUED): PROBABILITY OF FEMALE’S SPOUSE LABOR MARKET HISTORY

(Standard Errors in Parenthesis)
Work (t — 1) Work (t — 2) Work (t — 3) work (t —4)
Variable Part Time Full Time Part Time Full Time PartTime Full Time PartTime Full Time

(0.171)  (0.110)  (0.165)  (0.102)  (0.170)  (0.102)  (0.173)  (0.077)

Number of children Sq. -0.138 -0.201 -0.241 -0.331 -0.11 -0.25 0.083 -0.060
(0.058) (0.038) (0.056) (0.036) (0.059) (0.039) (0.059) (0.030)
Number of female children -0.055 -0.014 -0.056 0.009 -0.089 0.019 -0.075 0.014
(0.082) (0.055) (0.082) (0.056) (0.081) (0.054) (0.071) (0.037)
Age of 1st child -0.064 -0.053 -0.088 -0.089 -0.067 -0.081 -0.015 -0.037
(0.019) (0.011) (0.018) (0.012) (0.018) (0.012) (0.016) (0.008)
Age of 2nd child -0.02 0.013 -0.023 0.012 -0.028 -0.01 -0.047 -0.057
(0.026) (0.015) (0.026) (0.016) (0.025) (0.016) (0.022) (0.012)
Age of 3rd child 0.09 0.041 0.085 0.044 0.043 0.013 -0.031 -0.046
(0.037) (0.024) (0.038) (0.027) (0.037) (0.026) (0.031) (0.018)
Age of 4th child -0.165 -0.024 -0.072 0.039 0.016 0.085 0.006 0.145
(0.110) (0.053) (0.090) (0.064) (0.096) (0.072) (0.090) (0.060)
Time spent 1st child 0.054 0.025 0.066 0.034 0.111 0.09 0.221 0.200
(0.028) (0.018) (0.028) (0.019) (0.029) (0.019) (0.025) (0.012)
Time spent 2nd child -0.030 -0.017 -0.044 -0.038 -0.06 -0.054 -0.004 0.039
(0.036) (0.024) (0.036) (0.025) (0.037) (0.025) (0.033) (0.017)
Time spent 3rd child -0.085 -0.018 -0.079 -0.001 -0.09 -0.028 -0.039 0.005
(0.053) (0.037) (0.057) (0.043) (0.057) (0.044) (0.044) (0.025)
Time spent 4th child 0.277 0.116 0.281 0.141 0.129 0.075 -0.046 -0.199
(0.124) (0.080) (0.116) (0.091) (0.127) (0.098) (0.098) (0.068)
Part-time (t — 1) 1.234 1.315 0.119 0.116 -0.257 -0.211 -0.147 -0.215
(0.143) (0.089) (0.147) (0.084) (0.148) (0.087) (0.140) (0.064)
Part-time (t — 2) 0.073 -0.11 1.493 1.569 0.306 0.314 0.139 0.051
(0.165) (0.110) (0.162) (0.099) (0.166) (0.097) (0.147) (0.068)
Part-time (t — 3) -0.184 -0.337 0.004 -0.287 1.531 1.559 0.251 0.363
(0.17) (0.116) (0.175) (0.117) (0.166) (0.107) (0.161) (0.071)
Part-time (t — 4) 0.007 -0.156 -0.209 -0.472 -0.229 -0.512 1.337 1.334
(0.163) (0.111) (0.163) (0.112) (0.166) (0.107) (0.148) (0.073)
Full-time (t — 1) 1.171 1.198 -0.067 -0.186 -0.427 -0.306 -0.307 -0.295
(0.122) (0.069) (0.130) (0.069) (0.132) (0.073) (0.131) (0.055)
Full-time (t — 2) -0.219 -0.28 1.489 1.642 0.25 0.166 -0.153 -0.091
(0.151) (0.093) (0.152) (0.083) (0.160) (0.085) (0.154) (0.063)
Full-time (t — 3) -0.405 -0.342 -0.427 -0.502 1.349 1.52 0.215 0.099
(0.168) (0.108) (0.160) (0.096) (0.159) (0.088) (0.159) (0.063)
Full-time (t — 4) -0.006 -0.048 -0.300 -0.322 -0.519 -0.699 1.154 1.242
(0.149) (0.096) (0.145) (0.089) (0.137) (0.081) (0.138) (0.055)
Constant t —4.325 -1.813 -6.444 -3.278 -8.069 -5.176 -18.653 -12.945
(0.902) (0.467) (0.989) (0.486) (1.045) (0.534) (0.934) (1.088)
N 31,043 31,043 31,043 31,043 31,043 31,043 31,043 31,043

Note: LHS is a dummy variable indicating that the individual has a completed education of less than high school; HS is a
dummy variable indicating that the individual has completed education of high school; SC is a dummy variable
indicating that the individual’s completed education is greater than high school but he or she is not a college graduate;
COL is a dummy variable indicating that the individual’s completed education is at least a college. Age group 1 contains
individuals ages 18 to 23; Age group 2 contains individuals ages 24 to 28; Age group 3 contains individuals ages 29 to
33; Age 4 contains individuals ages 34 to 38; Age group 5 contains individuals ages 39 to 43; Age group 7 contains
individuals ages 49 to 52, and age group 8 contains individuals older than 53.



TABLE 4-A: PROBABILITY OF FEMALE’S SPOUSE EDUCATION
(Standard Errors in Parenthesis)

Variables HS SC COL Variables HS SC COL
Spouse Age Group 2 0.219 0.696 1.12 Number of children 0.033  -0.052 -0.064
(0.105) (0.122) (0.171) (0.093) (0.100) (0.110)
Spouse Age Group 3 -0.081 0.68 1.313  Number of children Sq. -0.054 -0.041 -0.068
(0.124) (0.141) (0.187) (0.029) (0.031) (0.035)
Spouse Age Group4  -0.553 0.376 1.045 Number of female children 0.089 0.251 0.122
(0.145) (0.162) (0.207) (0.040) (0.043) (0.046)
Spouse Age Group5  -0.994 0.059 0.769  Age of 1st child -0.014 -0.023 -0.032
(0.161) (0.178) (0.222) (0.010) (0.010) (0.011)
Spouse Age Group 6 -1.498  -0.304 0.479  Age of 2nd child 0.066 0.085 0.051
(0.183) (0.198) (0.240) (0.014) (0.015) (0.015)
Spouse Age Group 7 -2.297 -1.326  -0.315 Age of 3rd child -0.048 -0.102 -0.056
(0.202) (0.218) (0.260) (0.019) (0.021) (0.022)
Spouse Age Group 8  -2.604 -2.076  -1.153 Age of 4th child -0.095 0.048 -0.012
(0.246) (0.282) (0.316) 0.049) (0.054) (0.053)
Black -0.429 -0.763  -1.844 Time spent 1st child -0.019 -0.064 -0.064
(0.050) (0.055) (0.064) 0.014) (0.015) (0.016)
HS 1.43 1.749 2.242  Time spent 2nd child 0.051 0.062 0.109
(0.066) (0.085) (0.155) (0.020) (0.021) (0.021)
SC 1.606 2.815 4.055 Time spent 3rd child -0.127  -0.067 -0.05
(0.077) (0.094) (0.159) 0.024) (0.025) (0.026)
COoL 2.592 4.136 6.730  Time spent 4th child 0.24 0.016 0.064
-0.152 -0.16  -0.203 (0.065) (0.070) (0.069)
Age (0.072) (0.100) 0.013 Constant 0.418 -0.65 -4.618
-0.038 -0.041 -0.044 (0.533) (0.578) (0.643)
Age Squared. 0.003 0.003 0.002
-0.001 -0.001 -0.001
Part-time (t — 1) 0.088  0.131  0.049
(0.083) (0.088) (0.094)
Part-time (t — 2) 0.087 0.114 0.094
(0.092) (0.098) (0.103)
Part-time (t — 3) 0.107 0.084 0.106
(0.097) (0.102) (0.108)
Part-time (t — 4) 0.135 0.146  0.127
(0.094) (0.099) (0.103)
Full-time (t — 1) 0.17 0118 -0.105
(0.072) (0.077) (0.084)
Full-time (t — 2) 0.106 0.098 -0.022
(0.086) (0.092) (0.100)
Full-time (t — 3) 0.018 0.042 -0.019
(0.091) (0.097) (0.104)
Full-time (t — 4) 0.151  0.151  0.105

Note: LHS is a dummy variable indicating that the individual has a completed education of less than high school; HS is a
dummy variable indicating that the individual has completed education of high school; SC is a dummy variable
indicating that the individual’s completed education is greater than high school but he or she is not a college graduate;
COL is a dummy variable indicating that the individual’s completed education is at least a college. Age group 1 contains
individuals ages 18 to 23; Age group 2 contains individuals ages 24 to 28; Age group 3 contains individuals ages 29 to
33; Age 4 contains individuals ages 34 to 38; Age group 5 contains individuals ages 39 to 43; Age group 7 contains
individuals ages 49 to 52, and age group 8 contains individuals older than 53.



TABLE 5-A: PROBABILITY OF FEMALE’S SPOUSE AGE GROUP

(Standard Errors in Parenthesis)

Variables Age Group
2 3 4 5 6 7 8
Black 0.279 0.28 0.371 0.394 0.493 0.642 1.044
0.091 0.102 0.110 0.117 0.128 0.146 0.184
(-0.62(% (- .OOA)r (-1.01\)4 ( (-0.58% ( 0.7 ( 0.125);

HS 1 -0.7 - -
(0.126) (0.155) (0.179) (0.204) (0.231) (0.269) (0.408)
SC -0.533 -0.91 - g -0.82 - % - i 0.334
(0.140) (0.167) (0.191) (0.215) (0.242) (0.279 (0.4152
CcoL -0.15 -0.64 -0.84 -0.75 -0.66 -0.87 -0.58
(0.191) (o 2163 (0 2363 (0.258& (0.282) (0.316) (O 448}
Age 1.4 0.62 -0.31 -1.3 -
(0.392{ (0.440) (0.471) (0.476) (0.469) (0.456) (0.455
Age Squared -0.02 -0.01 -0 0.01 0.02 0.04 0.04
(0.009) (0.010) (0.011) (0.011) (0.011) (0.010) (0.010)
Part-time (t — 1) 0.043 0.123 0.052 0.078  -0.035 -0.05 -0.542
) (0.128) (0.143) (0.155) (0.167) (0.187) (0.229) (0.361)
Part-time (t — 2) 0.204 0.298 0.209 0.272 0.168 0.506  -0.486
) (0.180) (0.190) (0.201) (0.212) (0.232) (0.272) (0.410)
Part-time (t — 3) 0.454 0.489 0.579 0.576 0.584 0.624 0.197
-0.307 -0.311 -0.317 -0.324 -0.337 -0.364 -0.468
Part-time (t — 4) 0.787 0.920 0.987 0.975 0.945 0.954 1.284
-0.522  -0523 -0.526 -0.529  -0.536 -0.55 -0.61
Full-time (t — 1) 0.156 0.166 0.144 0.226  (0.021 0.245 (0.003
-0.098 -0.112 -0.125 -0.141 -0.16 -0.204 -0.32
Full-time (t — 2) 0.481 0.5 0.473 0.456 0.435 0.658 0.06
(0.148) (0.159) (0.171) (0.188) (0.213) (0.266) (0.413)
Full-time (t — 3) 0.413 0.437 0.498 0.41 0.495
(0.210) (0.216) (0.225) (0.238) (0.258) (0.302) (0.442)
Full-time (t — 4) 0.278 0.57 0.519 0.436 0.51 0.392 1.164
. (0.284) (0.285) (0.290) (0.296 (0.308% (0.331) (0.456
Number of children 0.21 0.28 0.1 -0.2 -0.60 -0.98 -1.56
) (0.358% (0.371) (0.379 (0.3883 (0.406 (0.447} (0.572
Number of children Sq. -0.12 -0.12 -0.12 -0.10 -0.13 -0.16 -0.01
. (0.247 (0.2501 (0.251} (0.253) (0.256) (0.265) (0.297)
Number of female children -0.25 -0.47 -0.54 -0.56 -0.53 -0.37 -0.274
) (0.143; (0.149 (0.1523 (0.1543 (0.157) (0.1632 ( 188%
Age of 1st child -0.06 - 0.00 0.06 0.1
) (0.102) (0.103) (0.103) (0.104 (0.1042 (0.104) (0.105
Age of 2nd child 0.654 0.65 0.69 0.73 0.77 0.78 0.78
) (0 509g (0.510) (0 510% (0.510) (O 510g (0 5103 (0.511
Age of 3rd child 9.0 9.04

Age of 4th child 1.04 1.27 1.31 1.19 12 1.28 1.44
_ _ (0.409) (0 0991 (0.054 - (0.042) (0 o51g (0 0813
Time spent 1st child 0.17 .

Time spent 2nd child 0313  -0271 -0.262 -0.266 -0.278 -0.269 -0.30

Time spent 3rd child -4.63 -4.58 -4.53 -4.47 -4.45 -4.444  -4.35
] ) (1 417% 1 417g (1 417% (1.417) (1.417g (1 4173 1 4183
Time spent 4th child 1.544 1.6
1.356) (1.319) (1.319) (1.318) (1.319) (1.320) (1.326)
Constant t —19.777 -30.357 -30.47/ -22.548 -10.274  6.371  9.241
4.099 (34)1.766 (?.315% (?.485 (?.340 (?.989 (34.964
N 1,04 1,04 1,04 1,04 1,04 1,04 1,04

Note: LHS is a dummy variable indicating that the individual has a completed education of less than high school; HS is a
dummy variable indicating that the individual has completed education of high school; SC is a dummy variable
indicating that the individual’s completed education is greater than high school but he or she is not a college graduate;
COL is a dummy variable indicating that the individual’s completed education is at least a college. Age group 1 contains
individuals ages 18 to 23; Age group 2 contains individuals ages 24 to 28; Age group 3 contains individuals ages 29 to
33; Age 4 contains individuals ages 34 to 38; Age group 5 contains individuals ages 39 to 43; Age group 7 contains
individuals ages 49 to 52, and age group 8 contains individuals older than 53.



TABLE 6-A: PROBABILITY OF MALE’S SPOUSE LABOR MARKET HISTORY
(Standard Errors in Parenthesis)

Work (t — 1) Work (t — 2) Work (t — 3) Work (t — 4)
Variable Part Time Full Time Part Time Full Time PartTime Full Time Part Time Full Time
Spouse Part-time (t — 2) 1.914 1.656
(0.061) (0.061)
Spouse Full-time (t — 2) 2.025 3.6
(0.075) (0.062)
Spouse Part-time (t — 3) 0.479 0.017 1.993 1.814
(0.071) (0.069) (0.062) (0.063)
Spouse Full-time (t — 3) 0.036 0.397 2.378 4.044
(0.085) (0.074) (0.080) (0.068)
Spouse Part-time (t — 4) 0.439 0.26 0.677 0.284 2.214 2.077
(0.070) (0.068) (0.066) (0.068) (0.058) (0.058)
Spouse Full-time (t — 4) 0.169 0.593 0.197 0.795 2.582 4.595
(0.073) (0.064) (0.075) (0.065) (0.065) (0.056)
Spouse HS 0.233 0.411 0.179 0.445 0.153 0.42 0.305 0.713
(0.103) (0.091) (0.109) (0.100) (0.114) (0.106) (0.107) (0.078)
Spouse SC 0.372 0.509 0.275 0.5 0.263 0.47 0.434 0.778
(0.109) (0.096) (0.115) (0.106) (0.120) (0.1112) (0.113) (0.081)
Spouse COL 0.518 0.705 0.452 0.697 0.401 0.621 0.62 0.923
(0.116) (0.103) (0.121) (0.1112) (0.126) (0.116) (0.119) (0.085)
Spouse Age Group 2 -0.036 0.346 0.413 0.816 1.02 1.346 9.323 10.984
(0.112) (0.091) (0.142) (0.110) (0.226) (0.168) (0.085) (0.065)
Spouse Age Group 3 -0.1 0.33 0.321 0.761 1.016 1.386 9.518 11.665
(0.134) (0.114) (0.160) (0.129) (0.239) (0.183) (0.103) (0.076)
Spouse Age Group 4 0.008 0.274 0.355 0.733 1.074 1.397 9.585 11.78
(0.152) (0.131) (0.176) (0.145) (0.251) (0.195) (0.125) (0.091)
Spouse Age Group 5 0.062 0.321 0.573 0.866 1.143 1.447 9.688 11.763
(0.169) (0.146) (0.191) (0.158) (0.262) (0.205) (0.143) (0.105)
Spouse Age Group 6 -0.083 0.193 0.454 0.666 1.197 1.462 9.898 11.99
(0.198) (0.172) (0.217) (0.184) (0.279) (0.220) (0.172) (0.127)
Spouse Age Group 7 -0.362 -0.202 0.198 0.538 1.04 1.313 9.985 12.139
(0.265) (0.222) (0.279) (0.229) (0.325) (0.253) (0.242) (0.174)
Spouse Age Group 8 0.294 0.339 0.786 0.356 0.929 1.197 10.129 11.705
(0.476) (0.403) (0.466) (0.426) (0.527) (0.412) (0.420) (0.298)
Black -0.194 0.227 -0.22 0.304 -0.274 0.311 -0.261 0.379
(0.064) (0.052) (0.067) (0.054) (0.069) (0.055) (0.063) (0.039)
HS 0.056 0.151 0.013 0.087 0.01 0.122 0.041 0.136
(0.094) (0.079) (0.099) (0.086) (0.103) (0.088) (0.098) (0.069)
SC 0.003 0.087 -0.013 0.046 0.023 0.149 0.059 0.133
(0.101) (0.085) (0.105) (0.092) (0.109) (0.095) (0.103) (0.073)
COoL 0.067 -0.101 -0.035 -0.204 -0.013 -0.088 0.027 -0.122
(0.105) (0.091) (0.110) (0.096) (0.114) (0.099) (0.108) (0.077)
Age 0.032 0.079 0.056 0.112 0.027 0.061 0.108 0.146
(0.040) (0.033) (0.042) (0.035) (0.045) (0.037) (0.044) (0.030)
Age squared 0 -0.001 -0.001 -0.002 0 -0.001 -0.001 -0.002
(0.001) - (0.001) - (0.001) (0.001) (0.001) -




TABLE 6-A (CONTINUED): PROBABILITY OF MALE’S SPOUSE LABOR MARKET HISTORY
(Standard Errors in Parenthesis)

Work (t — 1) Work (t — 2) Work (t — 3) Work (t — 4)
Variable Part Time Full Time PartTime Full Time Part Time Full Time PartTime Full Time

umper or chilaren . -U. . -1 . -U.

Number of children Sq. -0.052 0.149 -0.173 0.106 -0.217 -0.087 -0.259 -0.327
0.029) (0.026) (0.030) (0.028) (0.030) (0.029) (0.027) (0.022)
Number of female children -0.031 -0.048 0.003 -0.046 -0.005 -0.043 -0.014 -0.074
(0.036) (0.033) (0.037) (0.035) (0.036) (0.035) (0.033) (0.026)
Age of 1st child -0.01 0.055 -0.026 0.052 -0.032 0.018 -0.032 -0.012
(0.011) (0.008) (0.010) (0.009) (0.010) (0.008) (0.009) (0.006)
Age of 2nd child 0.043 0.039 0.036 0.05 0.028 0.044 0.009 0.036
(0.012) (0.009) (0.012) (0.009) (0.011) (0.009) (0.010) (0.007)
Age of 3rd child 0.01 -0.019 0.034 0.013 0.041 0.046 0.037 0.081
(0.016) (0.014) (0.017) (0.014) (0.016) (0.014) (0.014) (0.011)
Age of 4th child 0.09 0.027 0.12 0.043 0.098 0.075 0.058 0.072
(0.035) (0.032) (0.035) (0.033) (0.033) (0.033) (0.028) (0.024)
Time spent 1st child 0.001 0.017 0.005 0.04 0.008 0.03 0.028 0.069
(0.014) (0.012) (0.014) (0.013) (0.014) (0.013) (0.012) (0.009)
Time spent 2nd child 0.048 0.064 0.039 0.053 0.029 0.035 0.024 0.009
(0.018) (0.016) (0.018) (0.016) (0.017) (0.016) (0.016) (0.012)
Time spent 3rd child -0.001 0.023 0.024 0.031 0.017 0.06 -0.01 0.084
(0.028) (0.024) (0.028) (0.025) (0.027) (0.025) (0.024) (0.019)
Time spent 4th child -0.078 -0.066 -0.032 -0.008 -0.004 0.043 0.043 0.212
(0.060) (0.052) (0.059) (0.050) (0.057) (0.050) (0.058) (0.048)
Part-time (t — 1) 1.625 1.673 0.28 0.47 0.208 -0.135 -0.312 -0.533
(0.191) (0.134) (0.193) (0.152) (0.205) (0.164) (0.206) (0.145)
Part-time (t — 2) -0.245 -0.603 1.953 2.023 0.562 0.672 0.342 0.088
(0.177) (0.142) (0.202) (0.148) (0.211) (0.166) (0.218) (0.141)
Part-time (t — 3) 0.032 -0.229 -0.204 -0.536 1.967 2.092 0.456 0.534
(0.172) (0.154) (0.184) (0.150) (0.214) (0.155) (0.216) (0.137)
Part-time (t — 4) 0.121 -0.42 0.127 -0.481 -0.086 -0.728 2.123 2.116
(0.160) (0.142) (0.158) (0.142) (0.175) (0.138) (0.203) (0.118)
Full-time (t — 1) 1.82 1.831 0.099 0.291 -0.059 -0.204 -0.474 -0.418
(0.152) (0.093) (0.157) (0.115) (0.176) (0.125) (0.179) (0.121)
Full-time (t — 2) -0.369 -0.783 2.09 2.198 0.384 0.604 0.173 0.124
(0.129) (0.102) (0.168) (0.112) (0.184) (0.135) (0.198) (0.117)
Full-time (t — 3) -0.015 -0.153 -0.433 -0.814 2.095 2.252 0.381 0.538
(0.136) (0.115) (0.136) (0.108) (0.184) (0.121) (0.194) (0.112)
Full-time (t — 4) -0.105 -0.511 -0.014 -0.415 -0.292 -1.088 2.302 2.213
(0.116) (0.102) (0.116) (0.097) (0.120) (0.090) (0.177) (0.094)
Constant t —4.074 -4.121 -5.471 -5.825 -6.176 -6.056 -16.01 -17.369
(0.633) (0.519) (0.673) (0.557) (0.735) (0.606) (0.720) (0.494)
N 27,541 27,541 27,541 27,541 27,541 27,541 27,541 27,541

Note: LHS is a dummy variable indicating that the individual has a completed education of less than high school; HS is a
dummy variable indicating that the individual has completed education of high school; SC is a dummy variable
indicating that the individual’s completed education is greater than high school but he or she is not a college graduate;
COL is a dummy variable indicating that the individual’s completed education is at least a college. Age group 1 contains
individuals ages 18 to 23; Age group 2 contains individuals ages 24 to 28; Age group 3 contains individuals ages 29 to
33; Age 4 contains individuals ages 34 to 38; Age group 5 contains individuals ages 39 to 43; Age group 7 contains
individuals ages 49 to 52, and age group 8 contains individuals older than 53.
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TABLE 7-A: PROBABILITY OF MALE’S SPOUSE EDUCATION
(Standard Errors in Parenthesis)

Variables HS SC COL Variables HS SC COL
Spouse Age Group 2 0.642 1.045 1.96  Number of children -025  -0521 -0515
(0.117) (0.130) (0.172) (0.113) (0.121) (0.128)
Spouse Age Group 3 1.074 1.719 3.173  Number of children Sq. 0.037 0.089 0.17
(0.154) (0.168) (0.206) (0.036) (0.039) (0.040)
Spouse Age Group 4 1.035 1.931 3.841  Number of female children 0.16 0.226 0.06
(0.180) (0.194) (0.232) (0.048) (0.051) (0.054)
Spouse Age Group 5 0.883 1.862 4,36 Age of 1st child -0.004 -0.071 -0.17
(0.212) (0.226) (0.263) (0.013) (0.014) (0.015)
Spouse Age Group 6 0.579 1.523 4.683 Age of 2nd child -0.019 -0.018 0.028
(0.271) (0.286) (0.317) (0.014) (0.015) (0.016)
Spouse Age Group 7 -0.113 0.58 4.291  Age of 3rd child 0.016 -0.0561 -0.066
(0.393) (0.417) (0.441) (0.019) (0.021) (0.021)
Spouse Age Group 8  -0.413  -0.195 2.914  Age of 4th child -0.106 0.011 -0.032
(0.664) (0.743) (0.777) 0.033) (0.038) (0.036)
Black -0.421  -0.005 -0.266 Time spent 1st child 0.037 0.08 0.09
(0.064) (0.068) (0.077) (0.018) (0.019) (0.020)
HS 1.573 2.106 3.875 Time spent 2nd child -0.044  -0.025 -0.062
(0.067) (0.087) (0.247) (0.022) (0.023) (0.025)
SC 2.451 3.81 5.816  Time spent 3rd child -0.009 0.044  -0.045
(0.104) (0.118) (0.258) 0.030) (0.033) (0.035)
COoL 2.464 4.44 8.064 Time spent 4th child 0.636 0.528 0.575
(0.163) (0.170) (0.285) (0.101) (0.103) (0.103)
Age -0.274  -0.327 -0.283 Constant 4.268 3.241  -1.119
(0.056) (0.059) (0.064) (0.836) (0.882) (1.001)
Age Squared. 0.004 0.005 0.004 N 27541 27,541 27,541
(0.001) (0.001) (0.001)
Part-time (t — 1) -0.178 -0.206 -0.231
(0.183) (0.200) (0.223)
Part-time (t — 2) -0.267  -0.353  -0.355
(0.195) (0.212) (0.231)
Part-time (t — 3) -0.384 -0472 -0.426
(0.200) (0.219) (0.235)
Part-time (t — 4) -0.234 -0.456 -0.418
(0.186) (0.203) (0.214)
Full-time (t — 1) 0.021 0.032 0.204
(0.136) (0.149) (0.169)
Full-time (t — 2) 0.023 0.002 0.03
(0.149) (0.162) (0.180)
Full-time (t — 3) -0.008 0.004 -0.026
(0.155) (0.168) (0.182)
Full-time (t — 4) 0.057 -0.047 -0.103

(0.134) (0.144) (0.154)

Note: LHS is a dummy variable indicating that the individual has a completed education of less than high school; HS is a
dummy variable indicating that the individual has completed education of high school; SC is a dummy variable
indicating that the individual’s completed education is greater than high school but he or she is not a college graduate;
COL is a dummy variable indicating that the individual’s completed education is at least a college. Age group 1 contains
individuals ages 18 to 23; Age group 2 contains individuals ages 24 to 28; Age group 3 contains individuals ages 29 to
33; Age 4 contains individuals ages 34 to 38; Age group 5 contains individuals ages 39 to 43; Age group 7 contains
individuals ages 49 to 52, and age group 8 contains individuals older than 53.
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TABLE 8-A: PROBABILITY OF MALE’S SPOUSE AGE GROUP

(Standard Errors in Parenthesis)

Variables Age Group
2 3 4 5 6 7 8
Black 0.328 0.362 0.365 0.408 038 -0.326 -2.372
0.087 0.103 0.113 0.126 0.151 0.230 0.708
( 0 598 ( 0 86& ( 1 113 ( 1 693 ( 2 ozg ( 2.07& ( 3 66‘)4

HS . . . . . .
0.118 0.150 0.174 0.202 0.245 0.337 1.333
SC ( 0.963 ( 1.383 ( 1.64& ( 2.213 ( 2.40% ( 2.46 ( 3.02‘;
(0.129 (0.162) (0.186 (0.212 (0.256) (0.351 (1.270
COoL 1.67 2.56 3.26 4.24 4.94 5.28 5.46
(0.154&)) (0.183 (0.205} (0.231 (O.271g (0.357 (1.288)
Age 1.22 2.84 4,70 5.7 5.01 3.42 2.204
(0.059 (0.096 (0.1313 (0.2213 (0.395) (0.444) (0.312
Age Squared -0.01 -0.03 -0.05 -0.06 -0.05 -0.03 -0.02
(0.001) (0.002) (0.002) (0.003) (0.005) (0.005) (0.004)
Part-time (t — 1) 0.14 0.012 0.084 0.023 0.242  -0.046 2.113
(0.189) (0.250) (0.314) (0.372) (0.489) (0.663) (1.258)
Part-time (t — 2) 0.25 0.092 0.082 0.16 -0.339 0.731 2.264
(0.224) (0.266) (0.328) (0.388) (0.533) (0.716) (1.031)
Part-time (t — 3) 0.158 0.081 -0.101 0.008 0.147 0.185
(0.246) (0.280) (0.328) (0.395) (0.535) (0.744) (0.724)
Part-time (t — 4) 0.18 0.401 0.224 0.147 -0.063 1.061
(0.243) (0.265)  (0.305) (0.368) (0.479) (0.680) (0.702)
Full-time (t — 1) 0.323 0.292 0.395 0.25 0.17 -0.52 1.635
(0.106) (0.178) (0.244) (0.293) (0.432) (0.580) (1.244)
Full-time (t — 2) 0.312 0.259 0.282 0.154 -0.022 0.921 1.508
(0.107) (0.168) (0.243) (0.301) (0.485) (0.667) (0.945)
Full-time (t — 3) -0.033 0.171 -0.051 0.044 0.217 -0.172 -0.35
(0.120) (0.165) (0.229) (0.296) (0.479) (0.728) (0.682)
Full-time (t — 4) 0.668 1.065 1.013 0.891 0.63 1.095 -0.111
. (0.124) (0.148) (0.196 (0.2542 (0.357 (0.625) 0.589
Number of children -1.204 -1.66 -2.22 -3.10 -4.32 -6.034 -3.80
) (0.314) (0.327) (O 336% (0.351) (0 395% (0.561% (2.149
Number of children Sq. 0.824 1.03 -1.2
) (0.236 (0.239)  (0.240 (0.242 (0.250)  (0.287 (1.109}
Number of female children 0.09 0.18 0.28 0.29 0.28 0.10 -0.27
] (0.114) (o 121% © 124% (0.128 (0.135% (0.153 (0.298
Age of 1st child 0.45 0.8 0.9 0.9
) (0.0758 (0.076) (0.077 (0.077) (0.078)  (0.080) 0.093
Age of 2nd child -0. -0.55 -0.51 -0.44 -0.37 -0.314  -0.10
) (0.224 (0.225% © 226} (0.227 (O.227i o 227} o 2373
Age of 3rd child -0.34 -0.16 - -0.05 0.0
) (0.322 (0.316) (0.317 (0.317 (0.317 (0.318 (0.356
Age of 4th child 0.93 0.65 0.57 0.61 0.6

Time spent 1st child 0.0 0. 0.02 4

i . (0.053) (0.055) (0.056) (0.057% (0.059) (0.065) (0.110
Time spent 2nd child 0.144 0.18 0.244

i ) (0.112) (0.113) (0.114 (0.114 (0.116) (0.120 (0.163}
Time spent 3rd child 0.30 0.27 0.24 0.24 0.29 0.34 0.50

S DR R

Time spent 4th child . . . . . . .
1.000) (0.978) (0.979) (0.979) (0.980) (0.993) (0.995)

Constant t —20.427 -50.609 -88.272 -115.728 -105.685 -76.427 -55.783
0.849 1.451{ 2.222} 4.4382 8.491{ 9.702} 6.651}
N 7,54 7,54 7,54 7,54 7,54 7,54 7,54

Note: LHS is a dummy variable indicating that the individual has a completed education of less than high school; HS is a
dummy variable indicating that the individual has completed education of high school; SC is a dummy variable
indicating that the individual’s completed education is greater than high school but he or she is not a college graduate;
COL is a dummy variable indicating that the individual’s completed education is at least a college. Age group 1 contains
individuals ages 18 to 23; Age group 2 contains individuals ages 24 to 28; Age group 3 contains individuals ages 29 to
33; Age 4 contains individuals ages 34 to 38; Age group 5 contains individuals ages 39 to 43; Age group 7 contains
individuals ages 49 to 52, and age group 8 contains individuals older than 53.

12



TABLE 9-A: CONDITIONAL CHOICE PROBABILITIES OF MARRIED MALES WITH YOUNG CHILDREN

(Standard Errors in Parenthesis)
Variables 2 3 4 5 6 7 8 9

(0.236) (0.187) (0.337) (0.321) (0.192) (0.284) (0.300) (0.192)

HS 0.146 0.588 0.475 0.772 0.779  -0.387 0.315 0.665
(0.317) (0.252) (0.530) (0.517) (0.267) (0.367) (0.386) (0.268)
SC 0.605 0.858 0.832 0.631 1.054 -0.173 0.335 0.988
(0.359) (0.292) (0.581) (0.598) (0.307) (0.434) (0.441) (0.307)
COL 1.233 1.784 1.763 1.854 2.302 0.903 1.576 2.017
(0.527) (0.453) (0.793) (0.743) (0.462) (0.595) (0.625) (0.464)
Age -0.195 -0.197 -0.064 0.083 -0.158 0.015 0.105 -0.256
(0.235) (0.192) (0.330) (0.310) (0.196) (0.313) (0.263) (0.196)
Age Squared 0.001 0.001 0.001 -0.004 0.001 -0.001 -0.002 0.002
(0.003) (0.003) (0.005) (0.005) (0.003) (0.005) (0.004) (0.003)
Part-time (t — 1) 2.084 1.032 0.646 1.095 1.108 -0.133 0.848 0.959
(0.466) (0.306) (0.527) (0.605) (0.353) (0.412) (0.434) (0.343)
Part-time (t — 2) 0.197 -0.618 0.04 0.716  -0.434 -0.658 -0.05 -0.597
(0.471) (0.362) (0.581) (0.680) (0.389) (0.483) (0.559) (0.387)
Part-time (t — 3) 0.791 0.325 1.437 0.6 0.044 0.472 1.511 0.418
(0.541) (0.436) (0.713) (0.751) (0.454) (0.577) (0.565) (0.452)
Part-time (t — 4) -0.436  -0.528 -0.196 -0.11  -0.593 0.434 -0.458 -0.707
(0.521) (0.396) (0.634) (0.694) (0.415) (0.548) (0.526) (0.412)
Full-time (t — 1) 2.61 3.515 0.236 1.634 3.628 -0.319 1.047 3.288
(0.469) (0.310) (0.586) (0.594) (0.342) (0.421) (0.473) (0.333)
Full-time (t — 2) 0.149 0.497 -0.589 1.076 0.729 -0.434 0.011 0.657
(0.446) (0.337) (0.664) (0.637) (0.353) (0.459) (0.558) (0.351)
Full-time (t — 3) 0.646 0.634 1.349 -0.207 0.221 0.516 1.261 0.55
(0.469) (0.372) (0.792) (0.734) (0.383) (0.522) (0.560) (0.382)
Full-time (t — 4) 0.028 0.479 -0.06 0.453 0.591 0.962 -0.232 0.282
(0.434) (0.352) (0.571) (0.642) (0.360) (0.509) (0.470) (0.361)
Number of children -1.664  -2.237 -1.144  -3.365 -2.419 -1.44 -1.741 -2.53
(0.655) (0.543) (0.986) (0.744) (0.550) (0.724) (0.695) (0.551)
Number of children Sq. 0.515 0.589 0.328 0.906 0.609 0.52 0.349 0.606

(0. . . ) . .
Number of female children  -0.187 -0.15 0.027 -0.057 -0.114 -0.359 0.035 -0192

Age of 1st child 0.03 0.01 -0.119 -0.177 -0.04 0147 -0298 -0.153
(0.064) (0.050) (0.103) (0.116) (0.051) (0.082) (0.127) (0.053)
Age of 2nd child -0.004  0.118 -0.219 0.239 0.071 -0.233  0.344  0.119
(0.139) (0.115) (0.269) (0.198) (0.118) (0.210) (0.206) (0.121)
Age of 3rd child -0.545  -0.522 0.777 -1.88 -0.482 -0.398 -0.577 -0.506
(0.288) (0.237) (0.385) (0.751) (0.242) (0.342) (0.393) (0.246)
Age of 4th child -0.903 -0.403 -20.082 -0.871 -0.757 -0.297 -0.07 -0.45
(0.688) (0.304) (3.857) (0.746) (0.367) (0.573) (0.526) (0.352)
Time spent 1st child -0.172 -0.124 0.308 0.23 0.113 0.107 0.15 0.239
(0.069) (0.052) (0.100) (0.097) (0.053) (0.074) (0.084) (0. 053)
Time spent 2nd child -0.047 0.09 -0.194 0259 0.198 0424  0.285
(0.110) (0.078) (0.191) (0.167) (0.078) (0.126) (0.124) (0. 079)
Time spent 3rd child 0.277  0.018 0.043  0.558 019 0348 0163  0.328
(0.206) (0.158) (0.257) (0.520) (0.160) (0.237) (0.194) (0.161)
Time spent 4th child -0.153  -0.206 9.796 1153  0.092 -1.106 0.271  0.045

(0.378) (0.328) (2.137) (0.659) (0.330) (0.528) (0.362) (0.332)
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TABLE 9-A (CONTINUED): CONDITIONAL CHOICE PROBABILITIES OF MARRIED MALES WITH YOUNG

CHILDREN
(Standard Errors in Parenthesis)

Variables 2 3 4 5 6 7 8 9
Spouse Age 0.151 0.053 0.181 -0.018 -0.017 0.283 -0.138 0.057
(0.265) (0.210) (0.380) (0.282) (0.213) (0.321) (0.287) (0.214)

Spouse Age Squared -0.002 -0.001 -0.003  0.002 0 -0.005 0.001 -0.001
(0.004) (0.003) (0.006) (0.005) (0.003) (0.005) (0.005) (0.003)

Spouse HS 0.202 0.293 -0.291 -0.348 03 -0461 -0.147 0.447
(0.361) (0.292) (0.550) (0.480) (0.305) (0.395) (0.414) (0.310)

Spouse SC -045 -0.136 -0.601 -1.081 0.034 -1.133 -0.538 0.117
(0.398) (0.317) (0.548) (0.531) (0.331) (0.448) (0.457) (0.336)

Spouse COL -0.384 0.1 -1.264 -1519 0.294 -1.446 -0.442 0.223
(0.551) (0.465) (0.961) (0.726) (0.475) (0.609) (0.631) (0.479)

Spouse Part-time (t — 1) 0.693 0.453 -0.69  0.936 0.616 1.125 1.083 0.767
(0.371) (0.317) (0.817) (0.513) (0.321) (0.516) (0.455) (0.323)

Spouse Part-time (t — 2) -0.127  -0.347 -1.458 -0.246 -0.284 -0.173 -0.245 -0.315
(0.396) (0.330) (0.849) (0.512) (0.334) (0.515) (0.468) (0.335)

Spouse Part-time (t — 3) 0.115 0.2 -0.121 -0.269 0.133 -0.438 0.029 0.256
(0.404) (0.338) (0.763) (0.551) (0.343) (0.595) (0.469) (0.344)

Spouse Part-time (t — 4) -052 -0586 -0.762 -0.686 -0.544  -1.407 -0.543 -0.539
(0.371) (0.304) (0.657) (0.541) (0.308) (0.502) (0.445) (0.310)

Spouse Full-time (t — 1) 0.429 0574  0.118 1.183 0.934 1.093 1.754 1.072
(0.368) (0.314) (0.485) (0.438) (0.318) (0.468) (0.411) (0.318)

Spouse Full-time (t — 2) 0.118 -0.309 -0.303 -0.9 -0.297 0.225 -0.489 -0.465
(0.419) (0.353) (0.674) (0.524) (0.357) (0.523) (0.473) (0.359)

Spouse Full-time (t — 3) 0.314 0.616 1.153 0.775 0.508 0.751 0.017 0.677
(0.422) (0.361) (0.672) (0.543) (0.364) (0.499) (0.459) (0.366)

Spouse Full-time (t — 4) -0.376  -0.348 -0.917 -0.214 -0.276  -1.059 -0.449 -0.379
(0.372) (0.309) (0.525) (0.510) (0.313) (0.446) (0.432) (0.314)

Spouse Time spent 1st child 0.029 0.063 -0.195 0.125 0.025 -0.022 0.07 0.059

(0.071) (0.057) (0.107) (0.098) (0.058) (0.093) (0.087) (0.058)

Spouse Time spent 2nd child 0.051 0.07 0473 -0.219 0.1 0.107 0.034 0.054
(0.099) (0.076) (0.187) (0.160) (0.078) (0.169) (0.111) (0.079)

Spouse Time spent 3rd child 0.145 0.138 -0.818  0.352 0.116 -0.021 0.19 0.119
(0.169) (0.129) (0.302) (0.307) (0.133) (0.252) (0.221) (0.136)

Spouse Time spent 4th child 1.055 0.694 1.441 0.327 0.807 0.921 0.611 0.712

(0.452) (0.212) (0.507) (0.507) (0.245) (0.298) (0.345) (0.244)

Constant 0.691  4.653 -2.285 -1.05 3.565 -3.275 0.615  4.064
(3.186) (2.455) (4.764) (3.913) (2.521) (3.972) (3.565) (2.535)

N 13,073 13,073 13,073 13,073 13,073.000 13,073 13,073 13,073

Note: LHS is a dummy variable indicating that the individual has a completed education of less than high school; HS is a
dummy variable indicating that the individual has completed education of high school; SC is a dummy variable
indicating that the individual’s completed education is greater than high school but he or she is not a college graduate;
COL is a dummy variable indicating that the individual’s completed education is at least a college.
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TABLE 10-A: CONDITIONAL CHOICE PROBABILITIES OF MARRIED MALES WITHOUT YOUNG CHILDREN
(Standard Errors in Parenthesis)

Variables 2 3 Variables 2 3
Black -0.133  -0.363 Spouse Age -0.26  -0.225
(0.173) (0.135) (0.112) (0.092)
HS 0.5 0.617 Spouse Age Squared 0.003 0.003
(0.254) (0.192) (0.002) (0.001)
SC 0.278 0.697 Spouse HS 0.498 0.368
(0.285) (0.215) (0.322) (0.250)
COoL 0.802 0.881 Spouse SC 0.634 0.48
(0.312) (0.243) (0.339) (0.264)
Age -0.211  -0.161 Spouse COL 0.554 0.47
(0.117) (0.089) (0.374) (0.294)
Age Squared 0.002 0.002 Spouse Part-time (t — 1) 2.122 0.914
(0.002) (0.001) (0.310) (0.238)
Part-time (t — 1) 2.122  0.914 Spouse Part-time (t — 2) 0.009 -0.768
(0.310) (0.238) (0.401) (0.318)
Part-time (t — 2) 0.009 -0.768 Spouse Part-time (t — 3) 0.364 0.02
(0.401) (0.318) (0.426) (0.354)
Part-time (t — 3) 0.364 0.02 Spouse Part-time (t — 4) 0.856  0.047
(0.426) (0.354) (0.401) (0.333)
Part-time (t — 4) 0.856 0.047 Spouse Full-time (t — 1) 3.002 4.143
(0.401) (0.333) (0.327)  (0.250)
Full-time (t — 1) 3.002  4.143 Spouse Full-time (t — 2) -0.252  0.051
(0.327)  (0.250) (0.402) (0.319)
Full-time (t — 2) -0.252  0.051 Spouse Full-time (t — 3) -0.058  0.264
(0.402) (0.319) (0.433) (0.362)
Full-time (t — 3) -0.058  0.264 Spouse Full-time (t — 4) 0.945  0.394
(0.433) (0.362) (0.372) (0.310)
Full-time (t — 4) 0.945 0.394  Spouse Time spent 1st child  -0.012  -0.015
(0.372) (0.310) (0.050) (0.035)
Number of children -0.463  -0.622 Spouse Time spent 2nd child  -0.032 0.089
(0.621) (0.476) (0.059) (0.043)
Number of children Sq. 0.243 0.245  Spouse Time spent 3rd child 0.033 -0.048
0.234) (0.187) (0.097) (0.071)
Number of female children 0.088 0.026  Spouse Time spent 4th child  -0.163 -0.12
(0.166) (0.123) (0.199) (0.169)
Age of 1st child -0.002 0.025 Constant 6.598 7.568
(0.034) (0.023) (1.435) (1.101)
Age of 2nd child -0.027  -0.027
(0.036) (0.026) N 14,484 14,484
Age of 3rd child -0.116  -0.095
(0.074) (0.055)
Age of 4th child 0.172 0.132
(0.148) (0.117)
Time spent 1st child -0.073 -0.07
(0.051) (0.038)
Time spent 2nd child 0.151 0.092
(0.060) (0.046)
Time spent 3rd child -0.028 0.192
(0.144) (0.120)
Time spent 4th child -0.196  -0.327

Note: LHS is a dummy variable indicating that the individual has a completed education of less than high school; HS is a
dummy variable indicating that the individual has completed education of high school; SC is a dummy variable
indicating that the individual’s completed education is greater than high school but he or she is not a college graduate;
COL is a dummy variable indicating that the individual’s completed education is at least a college.
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TABLE 11-A: BEST RESPONSE PROBABILITIES OF MARRIED MALES WITH YOUNG CHILDREN

(Standard Errors in Parenthesis)
Variables 2 3 4 5 6 7 8 9

(0.240) (0.191) (0.351) (0.328) (0.196) (0.292) (0.310) (0.197)

HS 0.199  0.645 0.525 0.856 0.819 -0.361 0.355  0.705
(0.319) (0.251) (0.548) (0.527) (0.267) (0.369) (0.384) (0.270)
SC 0.608  0.867 0.867 0.65 1.053 -0.163  0.322  0.985
(0.358) (0.289) (0.586) (0.603) (0.304) (0.442) (0.440) (0.306)
COL 1.244 1.793 1.824 1.886 2.298 0.861 1.546 2.016
(0.526) (0.451) (0.794) (0.751) (0.461) (0.599) (0.621) (0.463)
Age -0.169  -0.167 0.019 0.105 -0.129 0.052  0.149 -0.205
(0.235) (0.191) (0.340) (0.314) (0.194) (0.313) (0.263) (0.195)
Age Squared 0.001  0.001 0 -0.004 0.001 -0.001 -0.003  0.002
(0.003) (0.003) (0.005) (0.005) (0.003) (0.005) (0.004) (0.003)
Part-time (t — 1) 2.063 1.068 0.665 1.135 1176 -0.014  0.923 1.099
(0.460) (0.305) (0.517) (0.615) (0.354) (0.420) (0.440) (0.346)
Part-time (t — 2) 0.233  -0.576 0.141 0.922 -0.36  -0.631  0.026 -0.507
(0.477) (0.367) (0.589) (0.731) (0.396) (0.504) (0.569) (0.398)
Part-time (t — 3) 0.724 0.29 1.396 0.496 0.056 0.516 1539 0512
(0.552) (0.450) (0.704) (0.760) (0.469) (0.609) (0.586) (0.472)
Part-time (t — 4) -0.443 -0556 -0.285 -0.069 -0.577 0.511 -0.517 -0.658
(0.520) (0.395) (0.639) (0.682) (0.415) (0.564) (0.527) (0.415)
Full-time (t — 1) 2566  3.508 0.219 1.603 3.642 -0.279 1.02  3.322
(0.462) (0.303) (0.575) (0.603) (0.337) (0.416) (0.478) (0.332)
Full-time (t — 2) 0.184 0533  -0.504 1.21 0.787 -0.387  0.098  0.718
(0.442) (0.329) (0.659) (0.673) (0.346) (0.455) (0.559) (0.346)
Full-time (t — 3) 0575  0.564 1.213  -0.292 0.173 0.488 1.218  0.518
(0.467) (0.366) (0.770) (0.727) (0.378) (0.536) (0.559) (0.379)
Full-time (t — 4) 0.065 0491  -0.053 0.474  0.627 1.047 -0.275  0.317
(0.436) (0.352) (0.569) (0.632) (0.361) (0.518) (0.471) (0.362)
Number of children -1.253  -1577  -0.603 -2.3  -1509 -0452 -0.499 -1.55
(0.735) (0.588) (1.088) (0.827) (0.595) (0.766) (0.749) (0.598)
Number of children Sq. 0.421 0.429 0.189 0.672 0.392 0.315 0.044 0.365

(0. . . . . .
Number of female children  -0.208 -0.176 0018 -0.072 -0.142 -0397 0011 -0.224

Age of 1st child 0.024 0.001 -0.124 -0.212 -0.05 -0.148 -0297 -0.159
(0.065) (0.052) (0.108) (0.122) (0.053) (0.084) (0.122) (0.055)
Age of 2nd child -0.028 0.101  -0.213 0.202 0.044 -0.304 0.307 0.101
(0.140) (0.116) (0.277) (0.204) (0.118) (0.210) (0.204) (0.122)
Age of 3rd child -0.471  -0.428 0.777 -1.789 -0.351 -0.22  -0429 -0.361
(0.295) (0.243) (0.407) (0.792) (0.250) (0.342) (0.399) (0.254)
Age of 4th child -0.926  -0.385 -19.608 -0.844 -0.718 -0.429 0.036 -0.37
(0.691) (0.320) (3.789) (0.793) (0.387) (0.595) (0.556) (0.379)
Time spent 1st child -0.17  -0.122 0.304 0.237 0.121 0.122 0.153 0.253
(0.070) (0.053) (0.109) (0.100) (0.053) (0.075) (0.083) (0.054)
Time spent 2nd child -0.05 0.083  -0.205 0.252 0.19 0.392 0.28 0.295
(0.105) (0.072) (0.210) (0.172) (0.073) (0.129) (0.119) (0.074)
Time spent 3rd child 0.296 0.036 0.061 0.583 0.198 0.349 0.184 0.336
(0.207) (0.161) (0.267) (0.527) (0.162) (0.240) (0.199) (0.164)
Time spent 4th child -0.197 -0.28 9.684 1.118 0.034 -1.107 0.207  -0.032
(0.354) (0.299) (2.199) (0.720) (0.304) (0.500) (0.335) (0.305)
Spouse Age 0.212 0.085 0.216 0.029 0.015 0.331 -0.11 0.088
(0.264) (0.205) (0.377) (0.283) (0.208) (0.320) (0.288) (0.210)
Spouse Age Squared -0.003 -0.001 -0.004 0.001 0 -0.005 0.001 -0.001
(0.004) (0.003) (0.006) (0.005) (0.003) (0.005) (0.005) (0.003)
Spouse HS 0.107 0.203 -0.356  -0.579 0.178 -0.535 -0.254 0.319
(0.365) (0.295) (0.570) (0.491) (0.309) (0.410) (0.423) (0.315)
Spouse SC -0.617 -0.296 -0.686 -1.377 -0.178 -1.331 -0.761 -0.142
(0.403) (0.322) (0.561) (0.543) (0.335) (0.475) (0.465) (0.341)
Spouse COL -0.555 -0.071  -1.233  -1.862 0.028 -1.695 -0.742 -0.116
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TABLE 11-A (CONTINUED): BEST RESPONSE PROBABILITIES OF MARRIED MALES WITH YOUNG

CHILDREN
(Standard Errors in Parenthesis)
ariables
Variabl 2 3 ! 5 6 7 8 9
Spouse Part-time (t — 1) 0.414 0.193 -0.769 0.539 0.286 0.714 0.882 0.4
(0.402) (0.339) (0.921) (0.512) (0.344) (0.559) (0.471) (0.346)
Spouse Part-time (t — 2) -0.14 -0.356 -1.428 -0.242 -0.296 -0.173 -0.265 -0.323
(0.399) (0.332) (0.878) (0.518) (0.337) (0.523) (0.475) (0.339)
Spouse Part-time (t — 3) 0.149 0.229 -0.042 -0.258  0.134 -0439 0.063  0.236
(0.414) (0.349) (0.746) (0.559) (0.354) (0.620) (0.481) (0.356)
Spouse Part-time (t — 4) -0.627 -0.669 -0.788 -0.787 -0.628 -1.508 -0.616 -0.621
(0.376) (0.308) (0.644) (0.537) (0.312) (0.505) (0.446) (0.314)
Spouse Full-time (t — 1) 0.277 0.442 0.161 0.763 0.7 0.708 1.725 0.801
(0.438) (0.381) (0.587) (0.502) (0.385) (0.557) (0.491) (0.387)
Spouse Full-time (t — 2) 0.199 -0.234 -0.348 -0.885 -0.232 0.278 -0.425 -0.398
(0.408) (0.338) (0.682) (0.524) (0.343) (0.528) (0.464) (0.345)
Spouse Full-time (t — 3) 0.374  0.668 1.286 0.812 0525 0.756  0.082 0.66
(0.416) (0.351) (0.663) (0.533) (0.355) (0.513) (0.456) (0.358)
Spouse Full-time (t — 4) -0.458 -0.407 -0.973 -0.288 -0.373 -1.22 -0.52 -0.51
] ) (0.365) (0.302 (0.526} (0.500) (0.306) (0.459) (0.430) (0.308
Spouse Time spent 1st child 0.03 0.07 -0.18 0.14 0.00 -0.05 0.0
) ) (0] 072g (0.059) (0 lng @ 102} (0.059) (0.097) (0.088) (O 060&
Spouse Time spent 2nd child -0.26 0.0 0.0 0.00
) ) (0.100) (0.077) (0.201 (0.166} (0.079 (0.1798 (0.111) (0.080
Spouse Time spent 3rd child 0.13 0.13 -0.77 0.41 0.10 -0.06 0.17
] ) (0.173) (0 133% (0.302) (0.315) (0.138§ (0 260; (0.221) (0 141%
Spouse Time spent 4th child 1.0 1.25 94 0.7 0.5
. (0 429; ( 193g () 805} () 5442; (0.231) (0 286§ (0.3243 (0 2303
Spouse Choice 2 - 26 2.7 1.81
) (1.254) (1.205) (1.264) (1.392) (1.212) (1.296) (1.425) (1.218)
Spouse Choice3 0.82 0.91 0.82 1.47 1.17 1.19 0.76 1.034
) (0 489g (0.4002 (@ 6823 (0.670) (O 414% (0 6093 (0.615) (0 422%
Spouse Choice4 1. - 2.2 1.754
) (0.700) (0.561) (1.224) (0.840) (0.576) (0.834) (0.774) (0.591
Spouse Cholce (004%13 (00372% (0063293 (01'732% (01'3%1% (60921% (00672% (0.357
Spouse Choice6 g : g - ; 0.67} 1.26% 3 g ;
) (0.556) (0.447) (1.233 (0.9843 (0.462) (0.796) (0.714) (0.471)
Spouse Choice? 0.464 - 1.14 1.2
) (0.491) (0.406) (0.823) (0.702) (0.418) (0.643) (0.618) (0.426
Spouse Choice8 1.47 1.42 2.08 2.04 1.93 1.32 2.07 1.67
) (0 683& (0 566g (0.801) (O 924% (0.583) (1 023% (0.813) (0.591
Spouse Choice9 - 47 2.3 2.7 2.4
. (1.252) (1.001) (1.168) (1.377) (1L.011) (1.562) (1.219) (1.016
Spouse Choicel0 1.3 1.80 1.14 3.19 2.81 3.21 3.00
S Choicell (1(.)0% @ 852?; 1 3173 (1 098g (Oi83§33 (1 031% (1 032g (] 8633
ouse Choice : - . .
P ) (0.465) (0.354) (0.651) (0.979) (0.369) (0.606) (0.588) (0.377
Spouse Choicel2 0.37 1.2 -9.03 1.62 1.8
) (0 861& (0.598} () 764% (1.117% (0.615) (1 1323 (0.888) (0.618
Spouse Choicel3 0.07 0.85 0.99 1.04 1.76
. (0.652 (0.5321 (1 0431 (0.9782 (0.545) (0 9473 (0 7693 (0 551{
Spouse Choicel4 0.94 - 44 1.
) (0.698) (0.595) (1.299) (0.953) (0.609) (0.773) (0.798) (0.612)
Spouse Choicel5 0.744  0.93 1.73 -6.9 2.33 1.87 1.26 2.344
) (1.4543 1 2133 1 6321 (1.307) (1.2193) (1 4818 (1 6342 @ 2213
Spouse Choicel6 -8.20 - -7.194 1.
(0.763) (0.737) (0.852) (0.887) (0.762) (1.032) (1.361) (0.751)
Constant t —1.609 2488 -5.023 -3.942  0.835 -6.6  -2.489 0.844
(3.359) (2.636) (4.939) (4.172) (2.699) (4.074) (3.796) (2.716
N 13,07 13,07 13,07 13,07 13,07 13,07 13,07 13,07

Note: LHS is a dummy variable indicating that the individual has a completed education of less than high school; HS is a
dummy variable indicating that the individual has completed education of high school; SC is a dummy variable
indicating that the individual’s completed education is greater than high school but he or she is not a college graduate;
COL is a dummy variable indicating that the individual’s completed education is at least college.
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TABLE 12-A: BEST RESPONSE PROBABILITIES OF MARRIED MALES WITHOUT YOUNG CHILDREN
(Standard Errors in Parenthesis)

Variables 2 3 Variables 2 3
Black -0.116  -0.349 Spouse Age -0.263  -0.232
(0.174) (0.136) (0.113) (0.093)
HS 0.469 0.583 Spouse Age Squared 0.004 0.003
(0.255) (0.193) (0.002) (0.001)
SC 0.24 0.66 Spouse HS 0.486 0.346
(0.287) (0.217) (0.319) (0.248)
COoL 0.741 0.823  Spouse SC 0.615 0.45
(0.314) (0.246) (0.336) (0.262)
Age -0.202  -0.157 Spouse COL 0.534 0.437
(0.117) (0.089) (0.371) (0.292)
Age Squared 0.002 0.002 Spouse Part-time (t — 1) -0.531 -0.46
(0.002) (0.001) (0.318) (0.266)
Part-time (t — 1) 2.164 0.954  Spouse Part-time (t — 2) 0.038 -0.272
(0.310) (0.237) (0.345) (0.297)
Part-time (t — 2) 0.047  -0.723 Spouse Part-time (t — 3) 0.041 -0.063
(0.407) (0.323) (0.369) (0.301)
Part-time (t — 3) 0.378  0.041 Spouse Part-time (t — 4) -0.025  0.204
(0.429) (0.359) (0.338) (0.279)
Part-time (t — 4) 0.879 0.079  Spouse Full-time (t — 1) -0.474 -0.48
(0.402) (0.335) (0.282) (0.245)
Full-time (t — 1) 3.021  4.169 Spouse Full-time (t — 2) -0.313  -0.228
(0.328) (0.250) (0.329) (0.277)
Full-time (t — 2) -0.225  0.072 Spouse Full-time (t — 3) 0.417  0.104
(0.406) (0.322) (0.340) (0.278)
Full-time (t — 3) -0.078 0.25 Spouse Full-time (t — 4) -0.447  -0.061
(0.437) (0.366) (0.291) (0.247)
Full-time (t — 4) 0.967 0.422  Spouse Time spent 1st child 0.001 -0.002
(0.375) (0.312) (0.050) (0.036)
Number of children -0.169  -0.297 Spouse Time spent 2nd child  -0.034 0.088
(0.641) (0.495) (0.059) (0.043)
Number of children Sq. 0.179 0.175  Spouse Time spent 3rd child 0.04 -0.04
0.238) (0.190) (0.096) (0.070)
Number of female children 0.085 0.027  Spouse Time spent 4th child  -0.137  -0.095
(0.166) (0.123) (0.196) (0.164)
Age of 1st child -0.01 0.017 Spouse Choice 2 0.846 0.536
(0.035) (0.023) (0.290) (0.249)
Age of 2nd child -0.032  -0.033 Spouse Choice 3 0.4 0.514
(0.037) (0.026) (0.182) (0.143)
Age of 3rd child -0.116  -0.095 Constant 6.18 7.326
(0.074) (0.055) (1.439) (1.103)
Age of 4th child 0.157 0.12
(0.143) (0.110) N 14,484 14,484
Time spent 1st child -0.068  -0.065
(0.052) (0.039)
Time spent 2nd child 0.144 0.085
(0.061) (0.047)
Time spent 3rd child -0.026 0.195
(0.143) (0.120)
Time spent 4th child -0.182  -0.312

Note: LHS is a dummy variable indicating that the individual has a completed education of less than high school; HS is a
dummy variable indicating that the individual has completed education of high school; SC is a dummy variable
indicating that the individual’s completed education is greater than high school but he or she is not a college graduate;
COL is a dummy variable indicating that the individual’s completed education is at least a college.
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TABLE 13-A: CONDITIONAL CHOICE PROBABILITIES OF SINGLE MALES
(Standard Errors in Parenthesis)

Variables 2 3
Black -0.111 -0.528
(0.081) (0.052
HS -0.234 0.25
(0.124{ (0.081
SC -0.09 0.26
(0.128§ (0.0853
CcoL -0.12 0.4
(0.137)  (0.086
Age 0.46 0
(0.0S?& (0 0213
Age Squared -0.00 -
(0.001) -
Part-time (t — 1) 4.125 3.167

Part-time (t — 2)

Part-time (t — 3) 0.266  -0.261
(0.357) (0.315)
Part-time (t — 4) 0.952 0.237
(0.392) (0.354)
Full-time (t — 1) 4.202 4.978
(0.155)  (0.094)
Full-time (t — 2) 0.701 0.97
(0.231) (0.182)
Full-time (t — 3) 0.669 0.853
(0.309) (0.253)

Full-time (t — 4) 0.395 0.34
) (0.2983 (0.2533

Number of children -0.45 -0.58
) (0.618) (0.538

Number of children Sq. 0.004 0.00

Number of female children
Age of 1st child 0.07

.09
) (0.061% (0.054%

Age of 2nd child -0.01 -0.06
(0.075)  (0.069)
Constant t —10.89 -10.505
(0.531) (0.292)

- N 38871 38871

Note: LHS is a dummy variable indicating that the individual has a completed education of less than high school; HS is a
dummy variable indicating that the individual has completed education of high school; SC is a dummy variable
indicating that the individual’s completed education is greater than high school but he or she is not a college graduate;
COL is a dummy variable indicating that the individual’s completed education is at least college.

TABLE 14-A: CONDITIONAL CHOICE PROBABILITIES OF INFERTILE SINGLE FEMALES WITH YOUNG

KIDs
(Standard Errors in Parenthesis)
Variables 3 6 11
Black -16.493 8.211 -33.355
(1.394) - (1.459)

Constant  17.792  -9.31  17.792
(1.342) (1.186) (1.265)
N 190 190 190
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TABLE 16-A: CONDITIONAL CHOICE PROBABILITIES OF FERTILE SINGLE FEMALES WITHOUT YOUNG
CHILDREN
(Standard Errors in Parenthesis)

Variables

2

3

il

8

9

10

14

15

16

SC

CoL

Age

Age Squared
Part-time (t — 1)
Part-time (t — 2)
Part-time (t — 3)
Part-time (t — 4)

Full-time (t — 1)
Full-time (t — 2)
Full-time (t — 3)
Full-time (t — 4)

No of children

No. of children Sq.
Nor of female children
Age of 1st child

Age of 2nd child
Age of 3rd child
Age of 4th child
Time spent 1st child
Time spent 2nd child
Time spent 3rd child
Time spent 4th child
Constant

N

(b.b7sg

0.066
( 0. 07f
(0.162
(0084

0.01§
(o.oesg
(0.102

0.05
(0 243)

(6.054%

(0.185)

0.177
( o.79;
(0.317

0.181
( 0. 953
(0.929

-0.00
(0.119

(601%931
o8t

(0.147)
-0.604
(0.362)

(0.262%

(0.231
-0.76?
(0.373
0.01
(0.647)

(0.390@

(0.155
(068

0. ssf
(0.388)

0.610 %)23%)% 11863817 %269%% 9.432
(32 90§ (32 90% (32 90% (32 90& (32 90&

©227)

(0.138
-4.172

2.477 12427907 %80%% 35 964
(32 90& (32 90% (52 90% (32 90&

(b.'zssg

(1.274)

(0.50&

(0.952)

(0.504
10.86

Note: LHS is a dummy variable indicating that the individual has a completed education of less than high school; HS is a
dummy variable indicating that the individual has completed education of high school; SC is a dummy variable
indicating that the individual’s completed education is greater than high school but he or she is not a college graduate;
COL is a dummy variable indicating that the individual’s completed education is at least a college.
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TABLE 17-A: BEST RESPONSE PROBABILITIES OF INFERTILE MARRIED FEMALES WITHOUT YOUNG

CHILDREN

(Standard Errors in Parenthesis)
Variables 2 3 Variables 2 3
Black -2030  -1.664 Spouse Age 0.662 -0.109
(1.010) (0.783) (1.646)  (1.386)
HS -0.175 0.902 Spouse Age Squared -0.006 0.001
(1.357) (1.012) (0.017)  (0.014)
SC 0.637 2.001 Spouse HS 8.479 -0.422
(1.370) (1.006) (1.001) (0.807)
CoL 0.502  2.183 Spouse SC 8.143 -0.703
(1.384) (1.056) (1.011) (0.862)
Age -0.211  -0.283 Spouse COL 7.497 -1.828
(0.095) (0.093) (1.075)  (0.947)
Part-time (t — 1) 2.465 2.729  Spouse Part-time (t — 1) -0.648 0.489
(0.662) (0.640) (1.343)  (1.224)
Part-time (t — 2) 0.338  -0.313 Spouse Part-time (t — 2) -0.513 -1.269
(0.706) (0.733) (1.148)  (0.959)
Part-time (t — 3) 1592  1.361 Spouse Part-time (t — 3) -2.390 -1.648
(0.727)  (0.780) (1.036)  (1.003)
Part-time (t — 4) -0.345  -0.035 Spouse Part-time (t — 4) 2.741 0.304
(0.675) (0.671) (1.490)  (0.893)
Full-time (t — 1) 2.702 5.154 Spouse Full-time (t — 1) 0.145 0.446
(0.681) (0.586) (0.814)  (0.759)
Full-time (t — 2) -0.050  0.577 Spouse Full-time (t — 2) 0.074 -0.187
(0.787) (0.748) (0.912)  (0.667)
Full-time (t — 3) 2.228  1.840 Spouse Full-time (t — 3) -1.725 -1.079
(0.970) (0.909) (1.044)  (0.652)
Full-time (t — 4) -0.901  0.151 Spouse Full-time (t — 4) 2.464 -0.059
(0.832) (0.809) (1.378)  (0.721)
No of children 0.030 0.015  Spouse Time spent 1st child 0.174 0.094
(0.589) (0.432) (0.170)  (0.178)
Nor of female children 0.264 0.268 Spouse Time spent 2nd child -0.173 -0.028
(0.300) (0.251) (0.190)  (0.186)
Age of 1st child 0.108 0.115  Spouse Time spent 3rd child -0.079 -0.078
(0.066) (0.061) (0.132)  (0.078)
Age of 2nd child -0.204  -0.074  Spouse Time spent 4th child -8.145 -0.164
(0.082) (0.075) (1.703)  (0.208)
Time spent 1st child -0.315 -0.329 Spouse Choice 2 1.568 4,197
(0.129) (0.120) (2.129)  (1.798)
Time spent 2nd child 0.318 0.080 Spouse Choice 3 -0.184 -0.468
(0.146) (0.119) (0.861 (0.827)
Constant t —18.219 13.684
N 852 852 (40.430) (34.265)

Note: LHS is a dummy variable indicating that the individual has a completed education of less than high school; HS is a
dummy variable indicating that the individual has completed education of high school; SC is a dummy variable
indicating that the individual’s completed education is greater than high school but he or she is not a college graduate;
COL is a dummy variable indicating that the individual’s completed education is at least a college.
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TABLE 18-A: BEST RESPONSE PROBABILITIES OF INFERTILE MARRIED FEMALES WITHOUT YOUNG
CHILDREN
(Standard Errors in Parenthesis)

VARIABLES 2 3 7 8 9 10 14 15 16

Black -0.145 -0075 0686 -0.189 0042 0609 -0596 -0486  0.855
(0.088) (0.070) (0.137) (0.173) (0.230) (0.164) (0.203) (0.367) (0.241)

HS 0371 0777 0426 0331 2170 0719 0309 0524  0.095
(0.131) (0.116) (0.303) (0.255) (1.036) (0.416) (0.281) (0.662) (0.565)

sC 0546  1.068 0535 0176 2531 1220 0483 0795  0.361
(0.140) (0.124) (0.312) (0.289) (1.055) (0.427) (0.305) (0.669) (0.568)

coL 0755 1286 0307 0124 2643 1572 0612 1098  0.640
(0.156) (0.139) (0.342) (0.325) (1.068) (0.445) (0.330) (0.722) (0.590)

Age -0.124 0095 0198 0495 0228 -0027 0352 -0.323 -0.032
(0.057) (0.048) (0.140) (0.157) (0.235) (0.154) (0.152) (0.271) (0.227)

Age Squared 0002 0001 -0.005 -0.010 -0.004 -0.001 -0.007  0.004 -0.000
(0.001) (0.001) (0.002) (0.003) (0.004) (0.003) (0.003) (0.005) (0.004)

Part-time (t — 1) 1755 1422 1401 0579 1812 1383 0078 1350  1.544
(0.102) (0.097) (0.256) (0.192) (0.284) (0.275) (0.214) (0.338) (0.340)

Part-time (t — 2) 0552 0270 0756 0454 -0.146 0853 0628 0685 0.834
(0.123) (0.112) (0.289) (0.283) (0.383) (0.381) (0.266) (0.455) (0.501)

Part-time (t — 3) 0418 0053 -0.065 0072 0079 0013 0059 0470 -0.035
(0.134) (0.126) (0.300) (0.328) (0.438) (0.377) (0.338) (0.541) (0.639)

Part-time (t — 4) 0200 0072 0023 0624 0382 0105 -0084 0277 -1.861
(0.128) (0.118) (0.328) (0.293) (0.386) (0.313) (0.337) (0.489) (1.069)

Full-time (t — 1) 1.888 3417 2791 -0170 1.670  2.168 -0.605 0221  1.739
(0.116) (0.099) (0.207) (0.216) (0.290) (0.249) (0.250) (0.379) (0.325)

Full-time (t — 2) 0209 0707 1174 0797 0325 1657 0709 0965  1.013
(0.141) (0.120) (0.239) (0.255) (0.329) (0.290) (0.262) (0.457) (0.435)

Full-time (t — 3) 0144 0239 0100 0361 0683 0747 0279 1.027  0.683
(0.151) (0.131) (0.266) (0.292) (0.361) (0.276) (0.312) (0.498) (0.526)

Full-time (t — 4) -0.022 0345 0545 0256 0092 -0.135 0046 -0019 0.221
(0.133) (0.113) (0.230) (0.267) (0.325) (0.228) (0.279) (0.410) (0.402)

No of children 0267 0048 1966 1318 2.824 0808 1.738 3355  0.083
(0.131) (0.112) (0.503) (0.592) (0.775) (0.475) (0.620) (0.575) (1.118)

Nor of female children  -0.111  -0.148 -0.698 -0.094 -0.028 -0.258 -0.179 -0.254  0.356
(0.069) (0.060) (0.277) (0.340) (0.421) (0.287) (0.331) (0.537) (0.530)

Age of 1st child -0.009 0042 -0.229 -0.093 -0.278 -0037 -0.338 -0.381 -0.218
(0.016) (0.012) (0.063) (0.072) (0.095) (0.055) (0.111) (0.080) (0.122)

Age of 2nd child 0029 0023 -0089 -0405 -0.294 -0.012 0036 -0210 -0.128
(0.019) (0.015) (0.091) (0.162) (0.160) (0.096) (0.119) (0.209) (0.241)

Age of 3rd child 0004 0001 0177 0090 -4732 -0115 -0.790 -4.240 -0.240
(0.034) (0.028) (0.122) (0.338) (0.359) (0.252) (0.190) (0.393) (0.353)

Age of 4th child -0.066 -0.076 -3581 -1.656 -0.249 -12529 -0.857 -0.829 -1.641
(0.067) (0.073) (0.408) (0.340) (0.327) (0.000) (0.222) (0.355) (0.368)

Time spent 1st child -0.024 -0.074 -0.237 -0.139 -0.123 -0003 0057 -0.032  0.305
(0.022) (0.018) (0.091) (0.087) (0.137) (0.066) (0.085) (0.124) (0.115)

Time spent 2nd child ~ -0.016 -0.014 -0.158  0.045 -0.175 -0.221 -0.196 -0.231 -0.277
(0.027) (0.022) (0.107) (0.183) (0.160) (0.128) (0.141) (0.201) (0.368)

Timespent 3rd child ~ -0.016  0.004 -1.082 -0.128 -2.356  0.096 0251 -2.258  0.329
(0.037) (0.032) (0.457) (0.250) (0.705) (0.207) (0.112) (0.734) (0.330)

Time spent 4th child 0016 0042 -0438 -0573 -1.066 -9.049 -1.700 -0.941 -1.513
(0.078) (0.082) (0.573) (0.219) (0.000) (0.000) (0.801) (0.000) (0.806)

25



TABLE 18-A (CONTINUED): BEST RESPONSE PROBABILITIES OF INFERTILE MARRIED FEMALES
WITHOUT YOUNG CHILDREN
(Standard Errors in Parenthesis)

Variables 2 3 4 8 9 10 14 15 16
pouse Age . -0. . -0. } . -0. . ;

(0.0512 (0.041 (0.101} (0.1172 (0.167% (0.148% (0.1193 (0.254& (0.1962

Spouse Age Squared -0.00 0.00 -0.00 0.00 -0.00 -0.00 -0.00 -0.00 -0.00
(0.001) (0.001 (0'0025), (0.0023) (0.00S% (0.002 (0.002£ (0.004£ (0.0033

Spouse HS 0.14 0.19 0.52 0.12 -0.37 0.49 0.07 0.48 0.39
(0.126) (0.103) (0.242) (0.234) (0.411 (0.308} (0.266) (0.565) (0.455

Spouse SC 0.33 0.17 0.36 0.10 0.35 0.28 -0.14 0.57 0.34
(0.134) (0.112) (0.257) (0.256) (0.406 (0.321) (0.295) (0.581) (0.460

Spouse COL 0.43 0.10 0.18 0.39 0.34 -0.05 -0.09 0.624  -0.08
(0.143) (0.121) (0.291) (0.293) (0.423) (0.340) (0.317) (0.586) (0.531)
Spouse Part-time (t — 1) -0.618 -0.828  -0.171 0.561  -1.008 -0.437  -0.736 0.255 0.578
(0.213) (0.185) (0.368) (0.386) (0.621) (0.488) (0.577) (0.629) (0.710)
Spouse Part-time (t — 2) -0.608 -0.505 -0.770 -0.400  -0.197 -1.349  -0.423 0.837 -11.938
(0.248) (0.199) (0.439) (0.479) (0.575) (0.645) (0.567) (0.579) (0.705)
Spouse Part-time (t — 3) -0.083 -0.146  -0.260 0.082 0.029 0.005 -0.337 -1.042 0.731
(0.258) (0.208) (0.519) (0.468) (0.544) (0.585) (0.618) (0.833) (0.751)
Spouse Part-time (t — 4) -0.162 -0.199  -1.030 -0.417  -0.237 -0.424 0491 0.110 -0.178
(0.261) (0.214) (0.580) (0.508) (0.597) (0.534) (0.456) (0.793) (0.836)
Spouse Full-time (t — 1) -0.738 -1.181  -0.599 0.537  -0.475 -0.461 0.347 0.434 0.331
(0.121) (0.105) (0.198) (0.212) (0.315) (0.236) (0.241) (0.438) (0.354)
Spouse Full-time (t — 2) -0.292 -0.308 -0.521  -0.165 0.018 -0.388 0.022 -0.036  -0.953
(0.145) (0.122) (0.219) (0.234) (0.307) (0.253) (0.260) (0.408) (0.382)
Spouse Full-time (t — 3) 0.043 -0.058 -0.034 0.043 -0.146 -0.168 0.318 -0.872  -0.137
(0.170) (0.143) (0.275) (0.277) (0.353) (0.298) (0.291) (0.459) (0.468)
Spouse Full-time (t — 4) -0.045 -0.117 -0.423 -0.495  -0.447 -0.310 -0.251 -0.062  -0.037
) ) (0.156) (0.128) (0.250) (0.260) (0.342 (0.270 (0.271} (0.446) (0.381

Spouse Time spent 1st child 0.00 0.03 0.09 -0.23 -0.03 0.02 0.01 -0.324  -0.03
) ) (0.027 (0.022} (0.075) (0.113) (0.111 (0.075) (0.071) (0.165) (0.118)
Spouse Time spent 2nd child 0.01 0.03 -0.01 0.15 -0.12 -0.194  -0.074 0.30 0.354
) ) (0.031 (0.025} (g 134) 0.249‘)‘1 (0.144 0.1302 (0.110) (0.170) (0.216)
Spouse Time spent 3rd child 0.00 0.001 -38.384 -0.04 -0.839 -112.04 -0.88 -1.344
] ) (0.047} (0.041) (1.019) (0.336) (0.658 (o.ooog () 090} (0.475)  (0.530

Spouse Time spent 4th child 0.11 0.05 -0.55 -0.29 -0.27 -3.83 -0.37 -0 -0.2

) (0.100) (0.095) (0.520) (0.344) (0.000) (0.000) (0.279) (0.000) (0.309)
Spouse Choice2 1.874 1.264 0.88 -0.46 1.374 1.62 -0.74 1.75 0.044
) (0.200) (0.186) (0.515) (0.550 (0.641% (1.240) (0.653) (1.181) (1.267

Spouse Choice3 1.15 1.55 1.42 0.34 0.91 2954  0.04 1.02
) (0.145) (0.120) (0.368 0.300) (0.515 1.018) (0.309) (1.059) (0.739

Spouse Choice4 -2.74 -6.01 12.03 13.024  -1.04 14.364 13.12 -0.25 13.05
) (0.253 (0.541} (0.884) (0.484) (0.598 (1.272} (0.560) (1.037) (1.219)
Spouse Choice5 -2.82 -5.30 13.53 12.76 13.37 14.76 12.38 -0.88 -1.014

] (0.244) (0.503) (0.632) (0.503) (0.979 (21.223 (0.766) (1.176) (0.861
Spouse Choice6 -2.71 -8.79 18.00 16.78 17.69 0.23 16.90 18.48 18.10
] (0.321) (0.650 (1.066} (1.033) (1.124 (1.426) (1.028) (1.462) (1.245
Spouse Choice7 -3.79 -6.76 12.02 10.78 -1.54 14.39 12.40 13.584  13.00
] (0.301) (0.497) (0.769) (1.155) (0.664 (1.189) (0.665) (1.202) (1.161)
Spouse Choice8 -2.954  -4.81 11.50 -2.134  -1.23 14.22 13.14 13.35 -0.994
(0.346} (0.4108 (0.948} (0.434) (0.681 (1.190) (0.590) (1.703) (0.793

Spouse Choice9 3961 -6.860 17.641 17.188 17.98 20.772 17763 19.016  19.06

(0.292) (0.417) (0.461) (0.399) (0.584)  (1.044) (0.368) (1.100) (0.761)

Constant t—1115 -0.661 -8.212 -7.749 -10421  -7.456 -6.153 -9.389  -8.838
_ (0.743) (0.622) (1.848) (1.996) (3.299) (2.714) (2.124) (3.879) (2.903
Observations 16,983 16,983 16,983 16,985 16,98 16,985 16,983 16,983 16,98

Note: LHS is a dummy variable indicating that the individual has a completed education of less than high school; HS is a
dummy variable indicating that the individual has completed education of high school; SC is a dummy variable
indicating that the individual’s completed education is greater than high school but he or she is not a college graduate;
COL is a dummy variable indicating that the individual’s completed education is at least a college.
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TABLE 20-A: CONDITIONAL CHOICE PROBABILITIES OF INFERTILE MARRIED FEMALES WITHOUT
YOUNG CHILDREN
(Standard Errors in Parenthesis)

Variables 2 3 Variables 2 3
Black -1.980  -1.527 Sp. Age 0.653 -0.130
(0.960) (0.736) (1.574)  (1.287)
HS -0.152 0.908 Sp. Age Squared -0.006 0.001
(1.334) (0.947) (0.016)  (0.013)
SC 0.613 1.907 Sp. HS 6.024 -0.306
(1.360) (0.958) (0.966)  (0.769)
COoL 0.460  2.082 Sp.SC 5.674 -0.633
(1.378) (1.015) (0.980) (0.817)
Age -0.193 -0.260 Sp.COL 5.136 -1.539
(0.094) (0.095) (1.042)  (0.903)
Part-time (t — 1) 2.461 2.551 Sp. Part-time (t — 1) -0.905 0.027
(0.669) (0.630) (1.316)  (1.177)
Part-time (t — 2) 0.176  -0.541 Sp. Part-time (t — 2) -0.463 -1.255
(0.695) (0.729) (1.154)  (0.911)
Part-time (t — 3) 1.595 1.446 Sp. Part-time (t — 3) -2.322 -1.483
(0.716) (0.756) (1.042)  (0.978)
Part-time (t —4) -0.303 -0.058 Sp. Part-time (t — 4) 2.623 0.244
(0.654) (0.647) (1.396)  (0.860)
Full-time (t — 1) 2.655  4.836 Sp. Full-time (t — 1) -0.024 0.167
(0.678) (0.551) (0.624)  (0.537)
Full-time (t —2) -0.216  0.290 Sp. Full-time (t — 2) 0.222 -0.111
(0.789) (0.737) (0.932) (0.661)
Full-time (t — 3) 2.317  2.035 Sp. Full-time (t — 3) -1.636 -0.925
(0.970) (0.877) (1.046)  (0.657)
Full-time (t —4) -0.898  0.149 Sp. Full-time (t — 4) 2.345 -0.156
(0.840) (0.793) (1.237)  (0.685)
No of children 0.036  -0.015 Sp. Time 1st child 0.169 0.083
(0.562) (0.403) 0.165)  (0.168)
Female children 0.256 0.291 Sp. Time 2nd child -0.175 -0.045
(0.292) (0.240) (0.183)  (0.178)
Age of 1st child 0.096 0.100 Sp. Time 3rd child -0.074 -0.058
(0.063) (0.057) (0.131)  (0.074)
Age of 2nd child  -0.201  -0.076 Sp. Time 4th child -7.151 -0.179
0.080) (0.072) (1.605 (0.212)
Time 1st child -0.286  -0.286 Constant t — 16.492 13.022
(0.121) (0.114) (38.731) (31.846)

Time 2nd child 0.308  0.089
(0.142) (0.114) N 852 852

Note: LHS is a dummy variable indicating that the individual has a completed education of less than high school; HS is a
dummy variable indicating that the individual has completed education of high school; SC is a dummy variable
indicating that the individual’s completed education is greater than high school but he or she is not a college graduate;
COL is a dummy variable indicating that the individual’s completed education is at least a college.
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TABLE 21-A: CONDITIONAL CHOICE PROBABILITIES FOR FERTILE MARRIED FEMALES WITHOUT
YOUNG CHILDREN
(Standard Errors in Parenthesis)

Variables

2

3

7

8

9

10

14

16

SC

CoL

Age

Age Squared
Part-time (t — 1)
Part-time (t — 2)
Part-time (t — 3)
Part-time (t — 4)

Full-time (t — 1)
Full-time (t — 2)
Full-time (t — 3)
Full-time (t — 4)

No of children

No. of children Sq.
Nor of female children
Age of 1st child

Age of 2nd child
Age of 3rd child
Age of 4th child
Time spent 1st child
Time spent 2nd child
Time spent 3rd child
Time spent 4th child

(0.087)
0.401
(0.130)
0.592
(0.139)
0.800
(0.155)
-0.122
(0.057)
0.002

(0.069)

(0.131)
0.373
(0.282)
0.500

(0.164)
0.259
(0.241)
0.067

(0.225)
2.143
(1.033)
2.490
(1.055)
2.594
(1.063)
0.310
(0.223)
-0.006

(0.142)
0.714
(0.377)
1.250

(0.182)
0.244
(0.249)
0.337

(0.232)
0.257
(0.496)
0.578
(0.494)
0.968
(0.523)
0.014
(0.209)
-0.001
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TABLE 21-A(CONTINUED): CONDITIONAL CHOICE PROBABILITIES FOR FERTILE MARRIED FEMALES
WITHOUT YOUNG CHILDREN
(Standard Errors in Parenthesis)

Variables 2 3 4 8 9 10 14 15 16
p. Age . -0. . . . . -0. } .

(0.050) (0.040) (0.091) (0.117) (0.163) (0.123) (0.106) (0.245) (0.198)

Sp. Age Squared -0.001 0.000 -0.001 0.001 -0.002 -0.001 0.001 -0.008 -0.004
(0.001) (0.001) (0.001) (0.002) (0.003) (0.002) (0.002) (0.004) (0.003)

Sp. HS 0.142 0.233 0.580 0.202  -0.306 0.584 0.141 0.391 0.482
(0.126) (0.102) (0.241) (0.231) (0.397) (0.276) (0.238) (0.573) (0.427)

Sp. SC 0.326 0.215 0.432 0.219 0.436 0.394 0.016 0.544 0.381
(0.133) (0.110) (0.254) (0.252) (0.397) (0.287) (0.271) (0.582) (0.451)

Sp. COL 0.458 0.167 0.302 0.573 0.530 0.193 0.193 0.736 0.127

(0.142) (0.119) (0.284) (0.282) (0.413) (0.305) (0.285) (0.593) (0.499)
Sp. Part-time (t —1) -0490 -0.900 -0.183 0.364 -0.982 -0446 -0.617 0169  0.149
(0.206) (0.181) (0.325) (0.384) (0.606) (0.413) (0.538) (0.668) (0.654)
Sp. Part-time (t —2) -0.649 -0.646 -0.756 -0.486 -0.307 -1521 -0571  0.659 -11.387
(0.246) (0.198) (0.423) (0.459) (0.533) (0.560) (0.524) (0.540) (0.352)
Sp. Part-time (t —3) -0039 -0.181 -0.350  0.014 0015 -0.125 -0.496 -0.999  0.375
(0.258) (0.211) (0.485) (0.472) (0.530) (0.458) (0.583) (0.798) (0.724)
Sp. Part-time (t —4) -0251 -0.333 -1.105 -0599 -0.495 -0.605 0.178 -0.138  -0.328
(0.259) (0.210) (0.562) (0.490) (0.585) (0.503) (0.431) (0.757) (0.820)
Sp. Full-time (t —1) -0.605 -0.962 -0.500 0535 -0.319 -0243 0368 0506  0.360
(0.118) (0.102) (0.186) (0.201) (0.305) (0.211) (0.230) (0.428) (0.326)
Sp. Full-time (t —2) -0.334 -0.318 -0438 -0.170 0081 -0314 -0.057 -0.051 -0.887
(0.146) (0.122) (0.210) (0.222) (0.300) (0.225) (0.252) (0.388) (0.339)
Sp. Full-time (t —3) 0097 -0.000 0052 0.113 -0.076 -0088 0359 -0.776  -0.029
(0.174) (0.144) (0.256) (0.263) (0.346) (0.261) (0.289) (0.431) (0.417)
Sp. Full-time (t —4) -0038 -0.115 -0474 -0559 -0.481 -0379 -0.425 -0.080 -0.162
(0.159) (0.130) (0.234) (0.246) (0.337) (0.244) (0.270) (0.407) (0.361)

Sp. Time 1st child -0.005 0037 0116 -0.138 0061 0123 0140 -0.187  0.074
(0.027) (0.022) (0.075) (0.106) (0.109) (0.055) (0.073) (0.181) (0.106)
Sp. Time 2nd child 0030 0042 -0.006 0.095 -0170 -0.189 -0.092 0220  0.305
(0.031) (0.025) (0.133) (0.225) (0.147) (0.127) (0.098) (0.227) (0.148)
Sp. Time 3rd child 0005 0003 -9.700 -0.054 -0.020 -9.346 0091 -0.144 -0.770

Sp. Time 4th child 0155 0095 -0226 0088 0325 -0.41 -0237 -0.158  0.248

Constant 0267 1001 -7.172 -7.396 -9.702 -4955 -6.047 -8.022 -7.359
(0.719) (0.601) (L.712) (1.914) (3.182) (1.919) (1.855) (3.386) (2.550)
N 16,983 16,983 16,983 16,983 16,983 16,983 16983 16983 16,983

Note: LHS is a dummy variable indicating that the individual has a completed education of less than high school; HS is a
dummy variable indicating that the individual has completed education of high school; SC is a dummy variable
indicating that the individual’s completed education is greater than high school but he or she is not a college graduate;
COL is a dummy variable indicating that the individual’s completed education is at least a college.
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TABLE 22-A: CONDITIONAL CHOICE PROBABILITIES FOR FERTILE MARRIED FEMALES WITHOUT
YOUNG CHILDREN AND HUSBANDS OLDER THAN 50
(Standard Errors in Parenthesis)

Variables 2 3

Black 9.451 0.395
(1.865)  (0.823)

HS -3.885 -0.683
(2.599)  (1.337)

SC 2.874 -0.005
(2.252)  (1.390)

COL 9.498 0.995
(3.006)  (1.447)

Age 0.683 -0.007
(0.273)  (0.065)

No of children -2.031 0.195

(0.849)  (0.328)
Full-time (t —1)  -17.444  3.936
(2.877)  (0.602)

Sp. Age -0.497 0.498
(0.492)  (0.220)
Sp. HS -23.059 0.583
(3.354)  (0.838)
Sp. SC -1.267 0.792
(2.291)  (1.147)
Sp. COL -4.566 0.098
(1.625)  (0.958)
Constant t—1.709 -27.365

(29.788)  (12.391)

N 213 213

Note: LHS is a dummy variable indicating that the individual has a completed education of less than high school; HS is a
dummy variable indicating that the individual has completed education of high school; SC is a dummy variable
indicating that the individual’s completed education is greater than high school but he or she is not a college graduate;
COL is a dummy variable indicating that the individual’s completed education is at least a college.
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TABLE 24-A: MALES MARRIAGE TRANSITION FUNCTION
(Standard Errors in Parenthesis)

Variables Single  Married  Variables Single  Married
Black -0.767 0.078  Sp. Part-time (t — 1) 1.286
(0.060) (0.112) ) (0.148)

HS 0.288  -0.058  Sp. Part-time (t — 2) -0.395
(0.094) (0.158) ) (0.145)

SC 0.105 -0.014  Sp. Part-time (t — 3) -0.094
(0.100) (0.169) ) (0.145)

CoL 0.045 0.159  Sp. Part-time (t — 4) -0.213
(0.100) (0.183) (0.137)

Age 0.358 0.017  Sp. Full-time (t — 1) 2.217
(0.035)  (0.080) ) (0.143)

Age Squared -0.006  -0.001  Sp. Full-time (t — 2) -1.053
) (0.001) (0.001) ) (0.142)
Part-time (t —1) -0.326  -0.587  Sp. Full-time (t — 3) 0.045
_ (0.185) (0.304) ) (0.153)
Part-time (t —2) -0.35  -0.201  Sp. Full-time (t — 4) -0.234
_ (0.190) (0.267) _ ) (0.131)
Part-time (t — 3) -0.276 0.244  Sp. Time 1st child -0.041
) (0.221) (0.282) ] ) (0.026)
Part-time (t —4) -0.052  -0.474  Sp. Time 2nd child 0.126
) (0.214) (0.268) _ ] (0.034)
Full-time (t — 1) -0.125 -0.692  Sp. Time 3rd child 0.057
) (0.114) (0.249) ) ) (0.057)
Full-time (t —2) -0.317  0.031  Sp. Time 4th child 0.278
] (0.127)  (0.220) ) 0.170)
Full-time (t —3) -0.168  0.094  Choice 2 1.047 1.018
) (0.144)  (0.218) ) (0.157) (0.322)
Full-time (t —4) -0.01 -0.334  Choice 3 1.449 0.953
Child (0.12%) (0.%96) Choice 4 (0.090) (0.2%8)

ildren . . oice .
_ 62 digh v @37)
Children Sq. -0.52 -0.15 Choice 5 0.459
Female child (%%885 (0'0%2 Choice 6 (0'8(1)3)
emale children -0, -0, oice .

) (0.110 ((%J? ) (8.975)

Age of 1st child -0.04 0.048°  Choice 7 -0.181
. (0.020)  (0.020 . (0.541)

Age of 2nd child  -0.01 -0.02 Choice 9 0.711
. (0.025) (0.025) . (0.274)

Age of 3rd child 0.223 0.057  Sp. Choice 2 1.376
. (0.056) (0.052 . (0.249)

Age of 4th child  -0.05 -0.09 Sp. Choice 3 1.893
) ] (0.059) (0.119 . (0.158)
Time 1st child -0.01 Sp. Choice 4 3.262
i . (0.029) . (1.010)
Time 2nd child 0.037°  Sp. Choice 5 1.447
) . (0.041 . (0.218)
Time 3rd child -0.11 Sp. Choice 6 2.269
] . (0.054 . (0.470)
Time 4th child -0.10 Sp. Choice 7 1.444
(0.156) . (0.252)

Sp. Age 0.019°  Sp. Choice 8 1.366
(0.086) . (0.286)

Sp. Age Squared 0 Sp. Choice 9 1.749
(0.0015) . (0.586)

Sp. HS -0.13 Sp. Choice 10 1.975
(0.167 . (0.524)

Sp. SC -0.17 Sp. Choice 11 0.459
(0.178 . (0.154)

Sp. COL -0.09 Sp. Choice 12 0.766
(0.196) . (0.299)

Constant -7.937 1.651  Sp. Choice 13 1.158
(0.453) (1.053) ] (0.336)

Sp. Choice 14 0.541

N 33,666 24,145 . (0.204)
Sp. Choice 15 0.347

. (0.369)

Sp. Choice 16 1.417

Note: LHS is a dummy variable indicating that the individual has a completed education of less than high school; HS is a

36



dummy variable indicating that the individual has completed education of high school; SC is a dummy variable
indicating that the individual’s completed education is greater than high school but he or she is not a college graduate;
COL is a dummy variable indicating that the individual’s completed education is at least a college.
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TABLE 25-A: FEMALES MARRIAGE TRANSITION FUNCTION
(Standard Errors in Parenthesis)

Variables Single  Married  Variables Single  Married
Black -0.892  -0.353  Sp. Part-time (t — 1) 0.088
(0.051) (0.070) ) (0.176)
HS 0.348 0.138°  Sp. Part-time (t — 2) -0.017
(0.097) (0.128) ) (0.188)
SC 0.178 -0.092  Sp. Part-time (t — 3) 0.266
(0.099) (0.135) ) (0.213)
CcoL -0.262  0.282  Sp. Part-time (t — 4) 0.836
(0.105) (0.160) ] (0.242)
Age 0.267 -0.098  Sp. Full-time (t — 1) -0.037
(0.034) (0.055) ) (0.109)
Age Squared -0.005 0.002°  Sp. Full-time (t — 2) 0.031
) (0.001) (0.001) ) (0.116)
Part-time (t —1) -0.274  -0.152  Sp. Full-time (t — 3) 0.275
(0.130) (0.122) (0.127)
Part-time (t —2)  0.059 0.043  Sp. Full-time (t — 4) 0.445
_ (0.125) (0.130) _ ) (0.114)
Part-time (t — 3)  0.165 -0.134  Sp. Time 1st child 0.048
) (0.129) (0.136) ] ) (0.025)
Part-time (t —4) -0.092 -0.128  Sp. Time 2nd child -0.022
) (0.133) (0.128) _ ] (0.030)
Full-time (t —1) -0.251  -0.226  Sp. Time 3rd child 0.064
) (0.099) (0.113) ) ) (0.044)
Full-time (t —2) 0.129 0.11 Sp. Time 4th child 0.063
] (0.105) (0.124 ) 0.149)
Full-time (t — 3) -0.09 -0.11 Choice 2 1.143 -0.18
) (0.113) (0.129) ) (0.115)  (0.136)
Full-time (t —4) -0.112 0.126  Choice 3 0.925 -0.392
Child (0.%01 (0.1414 Choice 4 (0.086) (0.109
ildren , -0, i . -0,
rare 05 (Qify Choiee &35 %
Children Sq. -0.08 0.04 Choice 5 0.754 0.46
Female child (%062 (0.049 Choice 6 (0.221) (0.1%4
m ildren . -0. i . .
emale children 0008 0% olce G388 O
Age of 1st child -0.001 0.019°  Choice 7 1.312 -0.24
. (0.017) (0.015) . (0.165) (0.152)
Age of 2nd child  0.038 0.012°  Choice 8 0.648 0.153
) (0.022)  (0.020 . (0.335) (0.223
Age of 3rd child 0.007 -0.01 Choice 9 0.869 -0.17
. (0.048) (0.032 . (0.466) (0.291
Age of 4th child 0.204 -0.00 Choice 10 1.352 -0.01
Time 1st child (0.107) (00099) Choice 11 (0.254) (0.254)
Tfme zsdc r']_ld &8d W Chofce ” (82%?1) 8535
ime 2nd chi . . i . .
- ¢ o Ch'ld 8835 88 Cho_ce o G354 (8.%§§)
Tfme 4trh Ch_'ld (86838) 8835 Chofce 3y (823513% 8943
1me i chi o3 @8 Choiee (0255 (8:98%)
Sp. Age 0.25 Choice 15 1.659 -0.17
(0.047 . (0.494)  (0.393)
Sp. Age Squared -0.00 Choice 16 1.86 0.088
(0.001) ) (0.416) (0.397)
Sp. HS 0.006°  Sp. Choice 2 0.422
(0.108) . (0.147)
Sp. SC 0.086  Sp. Choice 3 1.655
(0.117) ) (0.115
Sp. COL 0.437  Sp. Choice 4 -0.13
(0.139 . (0.305)
Constant -5.689 -1.16 Sp. Choice 5 0.041
(0.438) (0.697) . (0.289)
Sp. Choice 6 1.921
. 0.177)
Sp. Choice 7 0.722
. (0.329)
Sp. Choice 8 0.155
) (0.286)
Sp. Choice 9 1.553
N 33,306 27,182 (0.174)
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Note: LHS is a dummy variable indicating that the individual has a completed education of less than high school; HS is a
dummy variable indicating that the individual has completed education of high school; SC is a dummy variable
indicating that the individual’s completed education is greater than high school but he or she is not a college graduate;
COL is a dummy variable indicating that the individual’s completed education is at least a college.
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