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Abstract

This paper investigates the dynamics of the effect of parental behavior on the labor
market outcome of children and provides a framework for evaluating several policies in
an intergenerational context. I focus on the ultimate effect of parental behavior on how
children perform once they enter the labor market rather than on the more widely studied
effect on children’s cognitive achievement. Using the Panel Study of Income Dynamics, I
find that the family disruption and parents’ labor market supply play significant roles in
determining the future wage of children. Based on this finding, I analyze the choices of
parents using a dynamic structural model in which forward looking agents make decisions
about labor supply, fertility and family disruption. Parents adjust their behavior taking
into consideration not only their own preferences but also the effect these decisions have
on the labor market outcomes of their children. The recovered preferences are used to
conduct policy experiments that evaluate the effects of a baby bonus, a marriage bonus and
a parental training program. The results imply that the marriage bonus and the parental
training program are effective policies to enhance both the quantity and quality of the next
generation while a cash grant for child birth is less effective. I also conduct the experiment
that examines an intergenerational changes in wages. The results show that the experiment
alters the behavior of parents. When the experiment is understood as a deficit financing,

then it implies that the benefits of the policies can be potentially undone by such a financing.

*Preliminary and incomplete. Contact: akang@andrew.cmu.edu. This paper has benefited from comments
from Robert A. Miller, George-Levi Gayle, Limor Golan, Richard Lowery and participants at the Midwest
Economic Association 2009 conference. All errors are my own.



1 Introduction

The structure of the family and the labor market in the developed world has changed dramat-
ically in the modern era. Women have entered the labor force at unprecedented levels, the
frequency of divorce has skyrocketed, and fertility has declined markedly. For example, in the
U.S. almost 60% of females are in the labor force compare to one third in 1950, the U.S. divorce
rate more than doubled from 1960 to 1980 before a more recent reversal and many developed
countries have a fertility rate that is below replacement. While the expanded opportunities for
women to work outside the home is almost universally considered a positive development, the
high level of divorce and the drop in fertility have raised serious concerns. Children may suffer
from family disruption and be affected by change in female labor supply,' while the institutional
and social infrastructure of the developed world seems heavily dependent on population growth:
in the absence of a productive young generation, pay-as-you-go old age support programs face
insolvency, and the impressive reductions in poverty rates among the elderly may reverse.

While each of these three developments stands as important in its own right, they are best
analyzed in a unified framework. Increased labor market participation by women and more
frequent divorce bear a close link even though the direction of causation is unclear. Fertility de-
cisions, too, relate to the set of opportunities available to women, both with respect to the labor
market and with respect to divorce. Analyzing policy intended to address problems associated
with fertility rates and family disruption requires understanding potentially unintended conse-
quences along the other dimensions. For example, a policy designed to increase fertility might
lead to behavior that decreases the productivity of the next generation by distorting incentives
to invest in parenting, thus partially or fully offsetting any benefits of increased fertility.

This paper presents a framework for completing such analyses. I develop a dynamic struc-
tural model of labor force participation, fertility, and divorce. The dynamics of female labor
supply and fertility has been widely studied. For example, Wolpin [1984] and Hotz and Miller
[1993] investigate the dynamic structural model of fertility in the context of either mortality or

contraception. Rosenzweig and Wolpin [1980] and Heckman and Walker [1990] relate fertility

'Ruhm [2004] documents a small negative relationship between maternal employment and the cognitive ability
of children, while Amato [2005] reviews evidence that family disruption is associated with lower achievement by
children.



and female labor in a life-cycle model, and structural models on this are studied in Hotz and
Miller [1988], Eckstein and Wolpin [1989] and more recently Gayle and Miller [2006]. However,
most of the models adopted in these studies treat the husband’s choice exogenous, focusing
on female’s behavior. This feature restricts the possibility of exploring the marital dissolution
which I address as one of main choices. Also, the models do not study the benefits children can
bring into parents in detail.? A recent paper by Tartari [2006] does consider these two factors,
namely the divorce choice and chidren’s outcomes, using a dynamic model of the household.
However, the focus of her study is on the cognitive ability of children, as measured by the
score on standardized test. In my model, parents care about the labor market outcome of their
children and take this into account when making decisions about further childbearing, labor
market participation, and family disruption. In contrast to much of the literature on family
disruption, including Tartari [2006], I focus on evaluating the long-term effects on children once
they enter the labor market rather than on potentially transitory effects on school performance,
psychological well-being, or standardized testing. This both provides a more natural model of
parental concern for children and permits evaluation of policies with important intertemporal
implications, such as deficit financing of government spending.

I estimate the model using data from the Panel Study of Income Dynamics (PSID). Since
I take into account that parents care about the labor market outcome of their children, I first
estimate a wage equation which provides an individual fixed effect for each member of the sam-
ple. This wage equation provides inputs into the optimization problem of parents (and potential
parents) via a parametric “production function” for the individual fixed effect and educational
achievement of children. I then non-parametrically estimate time investment in children and
years children are exposed to family disruption, along with the conditional choice probabilities
for labor market participation, divorce, and childbearing. Next, exploiting the methodology
developed in Hotz and Miller [1993] and Altug and Miller [1998], I estimate parameters of the
utility function of adults. This estimation technique exploits the characteristic of finite state
dependence; differences in choices made in a given period can be effectively undone along some

path of actions available to agents in the model. Finite state dependence permits consistent

2For example, Eckstein and Wolpin [1989] leave the utility component from children unspecified and use
non-fertile periods only to estimate the model.



estimation of the parameters of the model without the extreme computational burden of re-
peatedly calculating the value function for each possible set of parameter values. However, one
of the crucial decisions that parents make is whether and for how long to expose their children
to family disruption in the form of divorce. The decision to divorce or not divorce when a child
is at a certain age has a potentially irreversible effect on that child, which renders finite state
dependence inapplicable for the divorce decision. By modeling divorce as occurring when the
weighted sum of the expected utility of each party is higher as singles than within the marriage,
I am able to exploit the presence of divorcees in the panel to identify the model while exploiting
the benefits of finite state dependence exhibited by the other discrete choices available. The
final estimation step applies a minimum distance estimator to recover the structural parameters.

Having estimated the model, I proceed to describe several policy experiments. Since I model
the link between fertility, labor, family disruption and the eventual labor market outcome
of children, I am able to include policies that are likely to have important intergenerational
effects and are thus difficult to evaluate in a more static framework. Specifically, I consider
a baby bonus policy, where the government pays for the birth of new child, that has been
implemented several countries experiencing low fertility rates. I investigate another type of
cash grant policy, namely a marriage bonus, which is intended to give a couple incentives to
get married or remained married. I also consider a government policy of parental training,
where the government attempts to increase the productivity of parental time investment in
children. Such a policy has the potential to improve labor market outcomes of children and
also to stimulate fertility by making the production of “quality” children, who may provide more
utility to parents, less expensive. Finally, I examine an intergenerational substitution effect by
altering the wage of each generation. One example of such intervention could be a deficit
financing of government spending. That is, I posit an income tax reduction for the parent’s
generation, paid back through an increase in the tax rate on their children. In this context,
this intergenerational substitution experiment can serve two purposes. First, it provides some
guidance as to how fertility polices and policies designed to improve the prospects of children
should be funded. Even an otherwise effective policy could prove counterproductive if the
method of funding mostly offsets the salutary effects. Furthermore, the unprecedented levels of

deficits in the U.S. make a careful understanding of the dynamics of deficit financing crucial.



Given that the U.S., almost uniquely in the developed world, has avoided major drops in
fertility, learning whether these financial developments are likely to move the U.S. closer to
such an event is important in its own right.

My simulation results show that the most effective way to achieve productive population
growth is through the marriage bonus policy. It raises the total fertility rate appreciably while
decreasing family disruption, yielding a more productive future generation. Another effective
policy is parental training. The effect of a cash grant for child birth turns out to be negligible
even at the high end of payments that are currently applied in some countries. According to
my estimates, the intergenerational substitution experiment, where the parent generation earns
higher wages and the children generation earns lower wages than in the absence of the experi-
ment, decreases the fertility rate and enhance the value of divorce. Therefore, a less productive
future generation with reduced size is expected. These findings assert that the cash grant for
child birth is not a wise choice and is even worse when the policy is implemented through
deficit financing. On the other hand, implementing policies that give monetary incentives to
stay married or that enhance the productivity of parenting are better ways to generate more
productive population growth.

The estimation and policy experiments carried out in this paper draw motivation from
evidence relating the outcome of children to the choices and characteristics of parents. See
the survey of Haveman and Wolfe [1995] for a detailed literature review up to the mid 90s.
More recent work includes Tartari [2006], who uses a structural model to disentangle causation
and correlation between the observed difference in children’s cognitive achievement and the
marital status of parents. There is also a significant literature on the relationship between
parental labor market decisions and the eventual labor market outcome of children. Much
of this research focuses on income mobility; for example, Solon [1992] examines the income
mobility between generations in the U.S. and in a separate paper with Chadwick and Solon
[2002] the income mobility of daughters is studied. The study of the effect of family disruption
on children’s later labor market outcome is relatively limited and mostly done in sociology. The
findings are not consistent; for example, Krein [1986] finds that the negative effect of a single
parent family on earnings of males is through education, Amato and Keith [1991] examine

differences in the effect of family disruption by race and sex and find no evidence of a negative



effect of family disruption for minority males and PPowell and Parcel [1997] assert that the
negative effect of family disruption on earnings occurs through education for females but not
for males. Fronstin et al. [2001] find a slightly negative effect of parental disruption on the
employment of males while the effect on females’ wage rate is substantial. On the other hand,
after controlling various family backgrounds and incorporating the death of parent, Lang and
Zagorsky [2000] conclude that there is no significant effect of being raised in a single-parent
family on the earnings of children. More recently, Gruber [2001] examines the consequences of
unilateral divorce and finds that children exposed to easier divorce laws have lower income as
adults. Since these studies mostly focus on cross sectional data and often ignore the timing of
family disruption, I conduct a separate regression study on the effect of family disruption on
the wage of children using panel data which considers the timing of family disruption.? The
magnitude and direction of the effect are not uniform across race and gender. However, the
study shows that family disruption itself and its timing has a significant effect on children’s
future wage. This further motivates constructing and estimating a dynamic model of family
disruption and the labor market outcome of children.

The paper is structured as follows. The following section introduces the data set used in the
paper. Section 3 introduces the model, and the estimation strategy can be found in section 4.
Section 5 discusses identification issues, section 6 addresses the empirical findings and section

7 provides the implications of policy simulations. Section 8 concludes the paper.

2 Data

The data used in the following structural model is constructed from the Individual File, Family
File, Childbirth and Adoption History File, Marriage History File, Parent Identification File
and T-2 Individual Income File from PSID. All individuals in the sample are either “Head”
or “Wife” of a family at least at some point during the study period from 1968 to 2000.
From the Individual File and the Family File, anyone who has missing values on race, age,

or education level are identified and excluded.* Also individuals with missing labor market

3The details of this regression study is documented in Appendix.

4The education data is inconsistent and incomplete. For example some respondents report the education
level in a year which is lower than they have reported in previous years. Hence, the maximum of a respondent’s
reported levels of education is used as the level of education in this study.



data such as participation, hours worked or wage are dropped from the sample. Due to the
change from an annual to a bi-annual survey for the PSID starting in 1999, T-2 Individual
Income File is used to construct the labor market data for 1998 and 2000. By using the
Marital History File, individuals with uncertain marriage/separtion date(s) are excluded. The
number of children and birth decisions are traced from the Childbirth and Adoption History
file and Parent Identification File. The sample after these treatments is referred to as the full
sample. The annual summary statistics of the main variables are presented in columns called
Full in Table 3, Table 4 and Table 5. One noticeable trend is the change in the labor market
participation rates. The participation rate of males dropped from 98% to 85% during the study
period while that of females has increased from 61% to 73%. Also the hours worked for females
has increased by more than 32%. The education level of both genders has increased by on
average more than two years during the study period. The data set also reflects the pervasive

trend toward having fewer children.

2.1 Sample selection

To analyze household behavior within the framework developed in this paper, it is necessary
to select subsample from the full sample. Several restrictions on the full sample define the
subsample. The restrictions are as follows: 1) An individual has to participate in the labor
market at some point during the study period. This is required to recover the individual fixed
effects that are used throughout the paper. 2) The subsample is composed of people who are
currently married or who are divorced. This means that people who have never married are not
in the subsample. Since the remarriage is not modeled in my study, people are excluded from
the subsample from the point when they remarry. 3) If an individual is married in a certain
year and his or her spouse’s information is not complete, he or she is excluded in that year.
That is, even though the individual provides all necessary information for the variables relevant
to himself or herself, if his or her spouse’s variables are missing, the individual cannot be in
the subsample. This criterion along with the previous one reduces the size of subsample by
a lot but these treatments are necessary. 4) To have a reasonable size of state variables, the
maximum number of children is set to three. 5) If an individual’s hourly wage is more than

$1000 or less than $0.5, or if one works without monetary compensation in a certain year, he



or she is excluded from the subsample in that particular year. 6) If the separation is due to the
death of a spouse, the individual is not recognized as a divorcee as the action of divorcing is a
choice variable in my model.

The descriptive statistics of the subsample for the main variables are presented in Table 3,
Table 4 and Table 5 under the column called Sub. Compared to the full sample, the size of
subsample is much smaller. This feature is the most apparent for the initial periods. This is
partly due to the fact that many females in earlier periods never enter the labor market in the
study period. As they do not provide labor market variables necessary for this study, they are
not in the sample, nor are their husbands. This also explains why the subsample is younger
than the full sample. Older married females are less likely to be involved in the labor market.

Compared to the full sample, the education level for each gender is higher and the education
level difference between genders is narrower in the subsample. Again, these features reflect the
labor market participation restriction on the subsample. The subsample over represents non-
black people compared to the full sample. The birth rate is higher for the subsample. This is
because the full sample considers not only married people and divorcees but also singles who
are less likely to give birth. As I restrict the sample to have at most three children, the statistics
for number of children are not perfectly comparable to that of the full sample.

Obviously, the labor participation restriction implies that the participation rate is higher.
It turns out that despite the higher participation rate, females work less than in the full sam-
ple. Since the subsample excludes single females who would work full time, this is expected.
Accordingly, as females work less in the subsample, they earn less compared to the wage in
the full sample. This likely reflects the effect of accumulated human capital on wages. Despite
some discrepancies from the full sample, the general observations about the full sample still
apply in the subsample. For example, the labor market participation rate for males dropped
by 6 percentage points and that for females increased by 16 percentage points during the study
period. Also the labor supply of females has almost doubled and the education level for both

genders has increased on average by 1.46 years.



3 Model

Several ways to model the decision making process in a household have been proposed. The
most traditional one is the unitary approach in which a household is viewed as a single decision
maker and the utilities of each members of the household are ignored. To model a more realistic
allocation within a household, the cooperative approach relying on axiomatic bargaining is pro-
posed by Manser and Brown [1980] and McElroy and Horney [1981]. Also the non-cooperative
approach has been adopted, for example in Lundberg and Pollak [1994], in which each mem-
ber of a household tries to maximize his or her utility considering the other member’s action.
Finally the collective approach has been developed since Chiappori [1988] where only Pareto
optimality is assumed.® These static household behavior models are extended to a dynamic set-
ting in various papers. Lich-Tyler [2001] studies a multi-period household bargaining problem
and Echevarria and Merlo [1999] explored the educational gender differences in the framework
of a dynamic household bargaining. In a dynamic non-cooperative setting, Brown and Flinn
[2006] examine the investments in children and marital status.

In this paper the collective approach assuming Pareto optimality is utilized. As is well
known, a Pareto optimal solution can be obtained through the maximization of the social
welfare function. The social welfare function is a weighted sum of each house member’s utility,
which are a husband and a wife in the model.® Then the problem becomes a single agent
problem in which the agent is a household that solves the following multi-period problem,

under the budget constraints and time constraints:

T
max > B8 pup + Sttt} (1)
t

where f refers to a wife (female), m refers to a husband (male), 8 represents the time prefer-

SFor a survey on these three different approaches, see Vermeulen [2002].

6Tdeally the weight should reflect some sort of bargaining power through the observables of each member.
Hence, the subscript t is used to denote the possibility that the weight can be a function of time varying
variables such as wages of each member. If the weights become just a fixed number that either can be estimated
or is assigned by a researcher, then the model follows the unitary household utility maximization with different
individual utility function. This is the approach used in the estimation here, and hence the estimated Pareto
weights are not time varying and do not depend on the observable characteristics of the members of the household.
If there will not be any variables that are shared in each member’s utility function, then the model resembles
that of Samuelson [1956].



Table 1: Choice Set

Choice k1 kg k:g k4 k5 k(; k7 k:g kg klO kll ]{512
dy 11 0 o0 1 1 0 0 1 1 0 0
dm 1 0o 1 o0 1 0 1 0 1 0 1 0
m 11 1 1 1 1 1 1 O 0 0 0

b 11 1 1 O O 0 0 O 0 0 0

dy:the indicator that the wife works, dp,:the indicator that the husband works, m:the
indicator that the couple stays married, b:the indicator that a child is born

ence and 0 is the weight. I assume the full commitment of each spouse or the full-efficiency
framework.” The arguments of the utility functions and the constraints will be discussed later.

At the beginning of each period the household observes the state variables and picks one
of the choices that would yield the maximum for the lifetime social welfare function. The
choice sets are introduced the Table 1. Each choice is composed of the labor supply decision
of the wife and husband, the childbirth decision and the choice of staying married. I abuse the
notation slightly: the choice ks = 1 is interpreted as an indicator that the action ks is chosen.
The actions are exclusive so 222:1 ks = 1. For this choice set, note that the divorce decision
is neither unilateral nor bilateral in this setting. Rather a divorce occurs when the value of
lifetime social welfare function evaluated at m = 1 is the greatest among the alternatives. This
means that the divorce decision considers both member’s utility level when the divorce occurs.
This divorce decision process is a compromise between “bilateral” and “unilateral” assumptions.

The household maximizes the following lifetime objective function:

T 12
max Y B " ko(Sprtipst + Smitimk,t + Enyt) (2)
t

s=1

where €y, is the idiosyncratic term associated with the choice. Once divorce has occurred, the
problem becomes a single agent problem. Remarriage is not allowed and females cannot bear a
child while they are single in the model; hence, an individual who went through divorce in the
past has a choice of labor supply only.® Denote kk; the indicator of working and kko that of

not working. Then the individual ¢ who is divorced maximizes a lifetime utility stream of the

"For the role of full-efficiency or partial-efficiency in the dynamic collective approach, see Mazzocco [2007).
8Since I do not observe the characteristics and history of potential spouses for remarriage, I do not model the
marriage decision and consequently cannot permit remarriage.
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following form:

T 2
max Y B kk(Uikk.t + Exnae)- (3)
t

s=1
The idiosyncratic terms, €, and €gx,¢, are independently and identically distributed over in-

dividuals, periods and actions.

3.1 Wage equation and children production functions

First I investigate the wage equation that is used throughout the paper. Wage is determined

by past labor supply decisions and personal characteristics:
wip = piXe exp(zi By + ditSy + hit3') exp(eir) (4)

where p is the individual specific productivity measured by individual fixed effect, A is the time
fixed effect, and z is the personal characteristics consisting of age, education level and gender.”

t—1

A history of discrete labor market participation, ci;t = {d;r },—;_,, and that of continuous hours

worked, ﬁit = {hir i;LS, are included in the wage equation. € is an error term associated
with reported wage. I assume that the error term is independent of the independent variables
in the wage equation, labor participation decisions and over the individuals. The remedy for
the self-selection problem is not needed under this assumption. It is also assumed that the
structure of the wage equation is common knowledge and each grown up individual observes
the determinants, including his own productivity and time fixed effect.

There exists some relation between the labor market outcome of the children and the be-
havior of parents. This relation is represented in “children production functions” in which the
individual specific productivity and eduction level of children are dependent variables. In these
functions the parental behavior affects the outcome of the children through time investment
in the children and family dissolution variables. That is, what parents have done affects the

individual specific productivity and the education level of the children through how much time

their parents spent with the children and whether the family was dissolved during the childhood

9In practice, the wage equation is estimated by gender so z does not contain a gender variable.
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of the children.'® The individual specific productivity of a child is

In pyr = oo + Z (afin + aLQQf + ozfﬁ,ui + aZ4eduZ~) + au5B + ef,, (5)
ie{fm}

where the superscript ” refers to the child, @ is the time invested to the child, B is the number
of years that the child is exposed to family dissolution and e is the error term. The education

level of the children is
edu;n = Qe + Z (0l4Q; + alyQF + alyu; + alyedu;) + aes B + efﬁl“. (6)

The measure of Q for each child is the average yearly time investment in each child during the

age 1 to s.'! Let Lj; be the time spent with all of the children at a given year t:

Lit = K/ Nip(1 — hyy) (7)

where hj; is the amount of hours devoted to the labor market and N;; is the number of children.
Then @; for one of i’s children is defined as;
1 L
Q==Y (8)

s Ny
—1 it

The above specifications are used to conjecture the individual specific productivity and the

education level of the children in the following sections.'?

3.2 Parametrization of utility functions

This section introduces the functional form of the utility function of each household member.

Let denote wu;¢ be the utility level that a member i € {f,m} gets when his or her choice

OParental choice may also influence hours worked and labor market participation of children in the future,
but due to limits inherent in the data set, I ignore this possibility.

1T practice, s is set to 10. For the purpose of obtaining moment conditions later on, it is assumed that in
the year when a child is newly born the existing children do not get any time investment from parents. Also the
new born child does not get any either, based on the argument that the child is not greatly affected by the care
from the parents for the first 12 months.

12Gince the parameter  is not observable, it should be noted that the estimates of {afd, aly, aLQ, afig} involve
the value of k. However, xk will be identified once the utility parameters are estimated.
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in period ¢ is k € {k1, ko, ..., k1o, kk1,kko}. This utility level is composed of five sub-utilities
introduced below. To emphasize that each of these sub-utilities are choice dependent, the choice
related variables are bolded. Also the superscript ¢ = {f,m} is used for the parameters that

are gender specific.

1. Utility from labor market participation:
Uz}t = 'Yzjjdftzft

where zy; is the characteristics of a female.

2. Utility from leisure:
An individual gets utility from his or her private leisure. The amount of private leisure
is not observable since they devote some time to their children. Hence I model private
leisure, l;; as follows:

hit + 1y + Liyp = 1

where L;; is the time investment in the children introduced earlier.!> These variables are

normalized so that the total time available is a unit. Then the specification is:
by = i Livzie + 13 + Vismidicli

where i’ refers to the other member (i = f if i = m and vice versa). Note that whenever
d=0,l=1and h =0. The third term of the right hand side examines the substitute or

complement effect of partner’s leisure.

3. Utility from leisure with a birth effect

When a child is newly born, the utility from leisure is assumed to be affected in the

31n the actual estimation, I adopt the specification of At + I, = 1. That is, while females spend time with
the children, males do not distinguish private leisure and time devoted to the children. This specification mostly
reflects the data. As discussed later, the proxy for paternal time spent with children does not show the results
correlated either with the individual specific productivity or with the education level of the children. Therefore,
I assert that the presence of a father itself affects the labor market outcome of the children, which is captured
in the variable B, not the paternal time spent with the children. Since the paternal time spent with children
does not affect the utility from the second generation, there is no trade-off with private leisure for males; that
is, males will choose not to spend any time with their children if the variable of paternal time is considered.

13



following way;

b i
gy = ypbymylip 2.

4. Utility from consumption
It is assumed that there is no saving or borrowing over the periods. Hence, all earned
income is consumed in a given year. Also it is assumed that if married, female gets a
share, d., of pooled income and male gets the rest for his consumption. The parameter m
captures the cost of children as a function of number of children. Then the utility from

consumption becomes;

‘ ; 2
u$y = Yeq Cit(by, i, my, hyrg) + yigcie(be, hyp, my, hyry)

where

de(1 = w1/ Nit—1 + by)(withi + mywychyy) if i = f
(1 — 5c)(1 — Ww/Ni,t—l + bt)(withit + mtwi/thi/t) if ¢ = m.

Cit =

5. Utility from offspring
Part of utility is from the expected labor market outcome of children. This source of
utility is only influenced by actions parents take before their children enter the labor
market. Recall that the wage equation is a function of the characteristic z that contains
age, education level and individual specific productivity and labor supply history. Parents
use the information in the wage equation to infer the future outcome of their children.
More precisely, the arguments through which the parents can affect the wage outcome of

children enter the parents’ utility:

o _
U, = Gy s edu,.m)

where i’ € {1,2,...,N;} is a child index among Nj; children who have not entered the

labor market.' Since utility from offspring enters in the presence of the non-grown up

To be precise, the age when a child enters the labor market should be affected by the parents. However I
assume that this age is deterministic outcome of the education level. Hence, by controlling the education level,

14



child, it is clear that getting the value for the individual specific productivity and the
education level when the child actually enters the labor market is impossible. Hence,
parents form expectations of these variables, which are affected by their own actions. To
find this, I borrow the results of children production functions that are presented in the
later section. Recall that the individual specific productivity and the level of education
can be well predicted by the regressors of time investment of the parents and being from
a broken family along with the individual specific productivity and the education level of
each parent. I nonparametrically predict the amount of time investment and the number
of years that the child might be exposed to the disrupted family so that I can predict
the individual specific productivity and the education level of the child. By adopting the

linear specification, the utility from offspring is:
o 0 -0
gy = VgD figi" + Ysgaedivy .

The altruistic factor, ¢, is considered in the following way: °

Nit
o __ o
Ui = C E uiti” .

N
i =1

Given the above utility components, the per period utility of ¢ is:

P l b c )
Uit = Uy + Ujy + Ujy + Ujy + Uy

4 Estimation

4.1 Moment conditions

The moment conditions employed in this paper come from two sources: (1) the alternative
representation of the conditional valuation function difference and (2) the Euler equation. The
first source heavily depends on the property of finite state dependence. A pair of actions exhibits

finite state dependence if there exists a sequence of actions for some periods (say p), {ks}0_,, 1,

it implicitly takes care of the parental effect to the age at which the child enters the labor market.
5Note that the identification of ¢ is limited. Instead (vysg1 and (ysg2 are estimated.
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such that the state at ¢t + p + 1 is the same for both of actions in the pair taken at ¢.! This
finite state dependence property is used in several papers including Altug and Miller [1998],
Gayle and Miller [2006] and Gayle and Golan [2008]. The model can be identified as long as
each action is involved in at least one of the pairs exhibiting finite state dependence or in any
of Euler equations.

In the framework developed in this paper, the choice pairs exhibiting finite state dependence
are P1: (k1, ks), P2: (ks,ke) and P3: (k7, ks) when the couple stays married and P4: (kk1, kka)
for the divorced males and P5: (kki, kks) for the divorced females with p = 2.17 Table 2
provides the sequence of actions needed to achieve finite state dependence for these pairs of
actions at ¢. If multiple paths are available for the same pair of actions, I chose the pair that
occurs more frequently. It should be noted that these are not the only available pairs. For
example, if a household follows a sequence of actions, namely ks at ¢t + 1 and ¢ + 2, then the
pair of action taken at ¢, (ko, k3) will generate the same set of state variables at ¢t + 3. However
this pair is not used in estimation due to the small number of incidents of such paths in the
data. The previously mentioned pairs, P1~ P5, are those whose designated set of actions occur
frequently in data. Also note that a pair involving both “stay married (m = 1)” and “divorced
(m = 0)” is not employed since finite state dependence cannot be established for the pair.!®
With the paths exhibiting finite state dependence, I can get the following moment conditions
from the conditional valuation function differences and the first order condition with respect to

hours worked, a continuous variable:

Proposition 1. Let py, (H;) be the conditional choice probability of action ks given the state
Hy, namely, px,(Hy) = E(k} = 1|H;) and define H,g to be the set of state variables at t + q
when the decision maker chooses action ks at t and the artificial paths, {k*}1_,, fromt +1 to
t + q to achieve finite state dependence. Also let the action pair ks and kg to represent one of

pairs in Table 2 and ky, € {k1, ks, ke, kk1} fori = f and ky, € {k1, ks, ks, k7, kk1} fori=m and

For a formal definition of finite state dependence, refer to Definition 1 in Arcidiacono and Miller [2008].

To be exact, pair P5 does not exactly satisfy finite state dependence since the time investment input of the
mother cannot be the same after p periods for those children who are less than or equal to 10 years old at ¢. 1
could either exclude P5 from the set of moment conditions or using it without employing people with children
less than or equal to 10 years old at ¢. I choose the latter since it allows me to use a bigger sample.

8Gince the children production functions are functions of the number of years of family disruption, having
divorced this year versus staying married this year cannot generate the same prediction on children production
functions unless remarrying the same (or almost same) person is possible. Since remarriage itself is not allowed
in the model, it is not possible to construct such a pair.
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Table 2: Artificial Paths

Divorcees
Males Females
P1 P2 P3 P4 P5

t ki ks | ks ke | kr ks | kki kko | kki kko
t+1 | ks ks | ks ks | ks ks | kky kko | kki kky
t4+2 | ks ks | ks ks | ks kg | kko kko | kki kky

Households

h € {s,s'}. Then the first set of moment conditions is

(2)
i, (Ht) - (2) () Py (Hy )
In —= = Uy —upt+EY B |up=(H, ;) —u 0 (H ;) +In ————
i, (Hy) s ; kst k kst e (H]g)
(9)
and the second set of moment condition is
OVigt _ Oyt [ Ow=(H, (Z)) 31?/«(%&3)
* + B Z b TTC 10)
8]1“ 8hn 8hzt Pk= ( tk )6hzt

See the proof in Appendix.

4.2 First stage - wage equation and children production function

Equation 4 is estimated using the panel data employing the first differencing method. Taking

logarithms on the equation and differencing between two adjacent periods yields
Alnwit = A ln )\t =+ Zitﬁ’fu =+ Ci;tﬁg} =+ Hztﬁéﬂ =+ Aéz‘t. (11)

Let X;; = A{zit,ACEt,Aﬁit}, Y = Alnwy and 8% = {Bi”,ﬁg”,ﬁé”,{Aln)\r}Zzz}. Further,

X; = {XW}E,F:2 and Y; = {}QT}ZZQ. Then equation 11 can be restated as

Yie = XutBY + Aeir.
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BY is estimated as following;

N N
BY = (N"'Y XWXy N T Y D X(WY)
i=1 i=1

where VT/, is a consistent estimator of?
Wi = E{(Y; — X;B8")(Y; — XiB")'| X;}.

It is assumed that E(Ae;|X; = 0) so that the above estimator achieves the minimum asymptotic
covariance among the class of GMM estimators.

The children production functions cannot employ the panel data structure since the variables
in the production functions are time invariant. Equation 5 and equation 6 are estimated by

U

OLS under the assumption that the error terms e” and €™ are independent of the covariant

used in each production function.?®

4.3 First stage - nonparametric estimation

Once the estimation of the wage equation and the production functions for children is done, the
next stage of the estimation is to recover nonparametrically the conditional choice probabilities,
the time investment measure for the children and the number of years the children are exposed
to a disrupted family. These nonparametric estimates are obtained for the period from ¢ to

t + q using the kernel estimator:

SN S ks g K (c(Hir—Hjy))

5. (H. _
ka( Zt) Z;'Vzl erzl( If(C(HltiH]T)R ) @ (12)
N T d d d
P (H(d) ) _ j=1 D1 Iksj;‘ka’er(C(fksit_fksjr))
ot S S I K (e, ~H),)
Q . (Ht) _ Z;-Vﬂ 23:1 Zj// Qj// Ij”T>10k$’j7"K(c(Hit_er))
ksi 3 Z;V:I ZZ:l Zj// Ij//T>10ks,j7‘K(c(H’i —H;j ) (13)
N T (d) . (d) _ ¢y(d)
Qk .,,(H;Ed).t) = 2=t 2ar=1 Xy QL o ke e K (U = H 1))
al st

N T d d) d (d)
Zj:l 27':1 Zj” Ilgsz'r]j”r>1()Il(csjrkaa]'T‘K(C(ngs)it_Hksjr)))

YA vector {Aeit}thl is assumed to be homoscedastic. Hence, W, is independent of i. The estimation of WZ is
done by using the average of W; over individuals.

20GLS is also tried to estimate the production functions. The results are not that different from what I have
from OLS estimation.
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Sl Sy Sy B D ks, jr K (e(Hir—Hjr))

B, . (H; =
kst ( Zt) Z;\Izl ZZ;I Zj// Dj//ks,er(c(Hit er)) (14)
. (@ SN I S By Do I ka g K (e(HL, —HL, )
Bkai ! <Hksit) = T @ (@ , @ _ (@
ZJ 12 =1 Z " Ik JTDJ”IkS]r a,JTK(C(HkSit ksjr)))
where [ ,(C ; » = ksjr_a H _,; indicates whether j has followed the path designated to exhibit

finite state dependence, Ij"r>10 indicates if the age of j’s child, j”, is over 10 or not and ¢ = A~
with an optimal bandwidth, h, chosen by the criterion of integrated square error.2!’ The index
i should be understood as either a household or an individual depending on the action set {k}
or {kk}. The subscript i" helps to distinguish the expected child investment, Q, and the length
of being exposed in a broken family, B, for each child. Since I do not impose the restriction of
Cov(Q) = 0, I directly estimate Q? instead of squaring Q. The kernel estimators for Q? are the
same as those for @ in equation 13 except replacing Q? for . The estimated B averages (with
weights) over those children whose parents actually have divorced or will divorce. They can
be selected by using indicator Dju which gives value one if parents have divorced during j”’s
childhood. Note that I do not need to estimate B for already divorced people since then it is
no longer random but deterministic.2? The means of each nonparametric estimate are provided

in Table 8, Table 9, Table 10 and Table 11.

4.4 Second stage - utility parameters estimation

The two sets of moment conditions from Proposition 1, m1p; and m2y,_;:, are rewritten below:

5 A i, (Ht)
1 pir (O O, 0o, 0) = In PhelZt)
Pt( e d)) ka/(Ht)

q
b — e+ 3 B e () — e () + o =
z=1 Pk= (Hkst)

where P takes one of P1 ~ P5 and

M2y, (0 0. 0 7’;) _ aVkst_ O Zﬁs Ouy= H,E z)_ 8pkz(H]g2)
ksit\Uu, Vw, Uq, Ohit Ohi; pry Ohiy pkz(H]iZ?g)ahit

21Gince there are many ties in data, the usual cross-validation approach based on ISE to pick the optimal
bandwidth does not work properly. Hence, I adopt the method suggested in Zychaluk and Patil [2008].
22For example, if one gets divorced when the child is 5 then B for that child is 13(= 18 — 5) years.
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where k, is one of ki,k3,ks.ke,k7 and kki.?> The argument 6,, is the vector of parameters
in the wage equation and 6, is those in the specification of children production functions in
equation 5 and equation 6. The vector ¥ contains all nonparametrically estimated entities of
conditional choice probabilities, @, @? and B. These arguments are tilted to indicate that
they are pre-estimated in previous stages. The argument 6, is the vector of parameters of each
utility function used in the moment conditions. Note that not all of the elements in 8, are
structural parameters at this stage. However I introduce the functional restriction between 6,
and the structural parameters 6,5 of f(6y,0ys) = 0.

Let’s define Mit(Hu,éw,éq,vf)) = [mlpm(ﬁu,éw,éq,@Z;),kaSm(Hu,HNw,éq,LZNJ)]’ and M;(-) =
[Mit(-), -+, Myp(-)').2* Also define Qi = Er[Mit(0us O, 04, 0) Myt (04, 01, 04, 0)'] and let Q;
be a T by T matrix for i whose block diagonal elements are {;;}7 and off-diagonal elements

are zero. The initial consistent estimates of utility parameters, 6,1, are estimated by

N

_ 1 - -

0,1 Eargminﬁ E M; (04, 0wy, 0g, 1) M;i (0, 0, 04, 1)).
o i=1

u

)

Having §u1 on hand, ;; is estimated nonparametrically using Mit(a;l,éw, 9~q, 1;).25 Then the

optimal estimates of utility parameters, 6,2, are estimated by

N
1
0,2 Eargminﬁ E Mi(9u,9w,9q,¢)/§2i M;i(0y, 0y, 04,7).
Ou i=1

Note that the existence of first stage estimates and nonparametric estimates requires the cor-
rection for the asymptotic variance of 6,2 following Newey and McFadden [1994].
Recall that 6, is a vector of reduced form parameters. To estimate the structural parameters,

the asymptotic least square estimator is employed. Specifically, given the relation f(6,,0ys) = 0,

%In P1 ~ P3, i should be understood as a household rather than an individual. In actual estimation, the
time preference parameter, 3, is set to 0.9.

24The length of M;; is not the same for all . For households, the length can range from zero to five. For
divorcees, it can be up to two depending on the number of the moment conditions used.

25To ensure that the estimate of Q; is positive semi-definite, the set that the estimate is weighted averaged
over is chosen by the size of the matrix. For example, suppose the size of €,; is r x r and {Ns}‘jj;‘””*“ is
the sequence of number of incidents of elements in matrix 2,: obtained from data. Then using the set of data
which corresponds to min{N,} in a nonparametric estimator makes the final estimate of the matrix positive
semi-definite.
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0. is estimated by?20

Oys = argminf’(éuz, Gus)gf(§u2, Ous)
91[43

where S is an estimated weighting matrix. According to Kodde et al. [1990], the following

choice is the optimal weighting matrix;

where Q = of (éu, 0us)/00, and V is the asymptotic variance matrix of 0,. When S is used as

weighting matrix, the asymptotic distribution of Oy is

\/N(eus - éuSO)';’N(Oa (F,(QQQ,)_IF)_I)

where F' = 0f(0y, 0us)/00,.

5 Identification

The identification of the individual preference parameters and the household parameters such
as the Pareto weights is built on the assumption that individual preferences are the same
before and after divorce. Variance in choices made when agents are single versus when they are
married identifies the parameters describing the social welfare problem solved within a married
household. For example, suppose a male and a female are married, and both work more than
full time. Then, this couple gets divorced. Suppose then that the male works part time while
the woman continues to work more than full time. If the wage rate is similar, this indicates
that the woman prefers consumption while the man prefers leisure. Since both worked more
than full time when they were married, this implies that when the “household” makes the labor
leisure decision for both agents it puts more weight on the woman’s preference for consumption
than on the man’s preference for leisure. This example shows that the difference in behavior
of the couple as a married pair versus as divorcees helps identify the Pareto weights within the

household.

26To be exact the relation is f(0us) = 0, and this reduces to the minimum distance estimator.
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This identification strategy of using singles is similar to some strategies proposed in the
literature on household preferences. For example, McElroy [1990] suggests using singles data to
determine threat points in a Nash bargaining model while Barmby and Smith [2001], Vermeulen
et al. [2006] and Browning et al. [2008] use the approach to identify the collective model of
households.

This approach is not innocuous in two ways. First, it is questionable that the preferences
of single individuals are the same as those of married people. It could be the case that the
singles behave significantly different from married people. However, note that the single people
used in this paper are those who are divorced not those who are never married. Since these
singles are in conditions similar to those facing married people, such as having children, it is
more reasonable to use them than to assert that singles who are looking for a life partner for
the first time have the same preferences as married people. Additionally, by explicitly modeling
the distribution of income within a family and the different leisure opportunities available to
married couples, I directly account for how preferences over work and income can differ between
the two populations. Only the deep preference parameters are assumed to be invariant. Finally,
since I use panel data in which the same individuals can be divorcees while they were married
before, I do not get the preferences of singles and married persons with totally independent
samples.?7

The second concern about using this identification strategy, as pointed out in Chiappori
[1991], is that it is not entirely clear how the cardinality of the singles’ utility can be deter-
mined when the household’s utility is considered. Regarding this concern, it is worth revisiting
how the choice specific error terms are structured. The error terms in equations 2 and 3 are
independently and identically distributed over households and divorcees. This error term struc-
ture effectively introduces a normalization on cardinality and pins down the identification of
the level of each spouse’s Pareto weight. Since the normalization of the variance of the choice
specific error terms implies a specific level for the Pareto weights, I do not need to impose
additional normalizations on the weights, such as assuming they sum to one.

This identification procedure allows us to relax some of limits in the identification of the

27 Additionally, the preference of individuals and the Pareto weights are estimated jointly using a minimum
distance estimator. This results in an efficiency gain over the case where the preference of singles are just plugged
into the social welfare function.
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collective model pointed out, for example, in Chiappori and Ivar [2009]. First, the Pareto
weights are identified even though, in other settings, it is argued that the identification is
limited if the weights are constant. Second, the model can be identified without restricting
preferences to be egoistic or caring, both of which are needed when household behavior is

modeled in a collective approach without resorting to singles behavior.

6 Empirical Results

Wage Equation

The wage equation with two periods of labor market supply history is estimated and Table 6
summarizes the results. All variables are significant at the 5% level for both genders. The results
show that more recent hours worked have bigger marginal effects on wage than less recent ones.
The effect of last year’s hours worked for females is more than twice that of two years ago and
also bigger than that of males. The negative coefficients on participation variables imply that
there is a threshold in hours worked to have positive returns on wage. The quadratic age profile
is observed and a higher education level fixing the age or being older fixing the education level

has a positive marginal effect on wage.

Children Production Functions

28 The maternal

Table 7 provides the results of children production function regressions.
time investment and the parents’ individual specific productivity have significant effects on
children’s individual specific productivity and education level. It is useful to see how the
change of maternal time investment affects the outcomes of production functions. For example,
consider a mother who has one child and does not participate in the labor market. If instead
she decides to work full time for the first 10 years following the birth of the child, then the
change of the individual specific productivity of her child would be -0.1915 while the change

in the education level the child would attain would be -0.0694.29 It appears that less maternal

28 A sub-sample is used to obtain these results; for someone to be used in the regression, it is necessary that a
couple provides the labor market data of themselves during their children’s childhood and that they have grown
up children who have participated in the labor market. This requires the member of the panel to be in the survey
for a long period and, hence, only a sub-sample can be used.

29Both the linear and quadratic terms of maternal time investment in each child are used to infer these numbers
although the quadratic term is not significant in the children production function for education level.
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time investment negatively affects the production functions of the only child. Now consider a
female who has three children and does not work. If I assume that she works full time for 10
years following the birth of the last child, then the change in the individual specific productivity
of the last child would be 0.0174 while that of the education level would be -0.2717. This can be
interpreted as the labor market participation of mother having a positive effect on the individual
specific productivity of the child, possibly by providing a role model of a working female, while
the decrease in the time investment in the child may harm the final level of education for the
child. These results suggest that I cannot draw a simple relationship between maternal time
investment and the outcome of children without considering the number of siblings.

Figure 1 is provided to further aid the understanding of how maternal time investment
affects the individual specific productivity of a child. The dotted line represents the case of
an only child and the solid line is for the case where there are two children in the household.
A monotonic relation between maternal time investment in the only child and the individual
specific productivity of that child is observed. However, when there are two children, the
relation is no longer monotonic. In fact, each child gets higher individual specific productivity
by receiving more time investment from the mother if she provides less than “A” amount of
labor supply.?® This implies that, in the view of children’s future productivity in the labor
market, a mother who does not supply a great amount of labor should decrease hours worked
and increase the time devoted to children. On the other hand, if the mother supplies more than
“A” each child gets lower individual specific productivity as she decreases the labor supply.
That is, once woman supplies fair amount of labor, being a more engaged worker benefits her
children possibly by providing a role model.

Interestingly, it turns out that paternal time investment is not a significant predictor for
either the individual specific productivity or the education level of the children. The fathers
cannot, however, ignore the labor market outcome of their children as the decision to remain in
the family or leave clearly influences the individual specific productivity and the education level
of the children. In fact, the duration of the couple’s separation, which is in part determined by

the decisions of fathers, negatively affects the production functions.

30«A” equals to 1663 hours of annual labor supply.
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Utility Parameters

The estimates of utility parameters are provided in Table 12. According to the estimate of
the weight 8, wives’ utility is given 42.05% weight. The estimated x in equation 7 is 0.2292.
This estimate implies that if there is only one child, the mother spends 22.92% of total leisure
time on the child and if there are two children, 22.92 x v/2/2 = 16.20% of total leisure time is
spent per child. The cost of children, 7, turns out to be 0.9781. This figure seems high and
the cost of children will exceed the current income when there is more than one child. The
estimates for the female share of consumption, d., is 1.2014. The estimate is outside of the
reasonable range between zero and one.

Females get positive utility from participating in the labor market with more educated black
women getting higher utility. This implies that women who supply labor actually tend to enjoy
working or at least get some satisfaction from holding a job. This result is different from that in
the previous literature on female labor supply. For example, Altug and Miller [1998], Gayle and
Miller [2006] and Eckstein and Wolpin [1989] find the contrary. This contradicting result comes
from the difference in the female population. The previous literature examines the behavior of
married females while I analyze both married and divorced single females. The labor market
participation rate is much higher for single females than married females. Therefore, given the
assumption that underlying preference does not change over marital status, using single females
offsets the tendency for nonparticipation of married females that has been understood to arise
from a cost to participation in the labor market.

The concave functional form of utility from leisure is confirmed for both genders and most
individuals exhibit positive marginal utility from leisure. The level of education has the opposite
effect on leisure for each gender. More educated females enjoy leisure more, but more educated
males enjoy leisure less. Being a black male brings more utility from leisure, and the level
of utility from leisure increases as males age. Utility from leisure is not monotonic in age for
females. For women, the marginal utility of leisure is initially decreasing in age but is then
increasing. That is, young women experience declining marginal utility of leisure as they age,
but after some point the pattern reverses. The model provides a measure of how the leisure of
one spouse interacts with that of the other spouse through the variable l,,; x I,/ in the table.

Since the coefficient on this variable is positive, members of a household enjoy each other’s
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company.

For females, age does not play a role in determining whether the utility from leisure is
affected by having another child. However, more educated women appear to enjoy leisure less
when a new child is born. For males, having another newborn does not affect how the utility
from leisure is determined. From the results shown for the utility from consumption, females
and males do enjoy consumption although the shape of the functions differ. While males exhibit
concave utility from consumption, females turn out to have an increasing and convex utility in
consumption.

The children’s production function positively contributes to the total utility of individuals.
The individual specific productivity of children increases the level of utility, and the marginal
utility of the education level of children is also positive, confirming that parents do care about

the future labor market outcome of their children.

7 Policy Simulations

Governments have implemented or considered a number of policies to affect family structure
and the labor supply within families. It is important to evaluate the consequences of each policy
before actually implementing them. When completing such an analysis, it is crucial to account
for the endogeneity of most of the choice variables. For example, a policy proposed to increase
the fertility rate may affect the labor/leisure trade off in a family and could result in a less
desirable level of fertility. A structural model in which this endogeneity is explicitly modeled
can address this problem. In addition to this general advantage of structural estimation, the
model presented in this paper can answer the question of what the effect of such policies on both
the current and the future generation would be. Given the fact that effects of policy arise in a
dynamic environment, it is important to measure the effects on both generations. For instance,
achieving a desired level of fertility with a much less productive future generation is surely not
the ultimate goal of policy. By assessing the consequences of policies in an intergenerational
setting, we can more clearly understand the true benefits and potential costs of the programs.

This section presents the implications of some policies using the estimated household be-

havior model from the previous section. In particular the policies that are studied are a baby
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bonus, a marriage bonus and a parental training program. The marriage bonus turns out to
be the most effective way to increase the fertility rate and enhance the future labor market
outcome of children. The baby bonus increases fertility only very slightly. Parental training
boosts the fertility rate and also increases the productivity of the second generation; however,
the magnitude is less than that of the marriage bonus. I also perform an experiment where I
change the relative wages of parents and children to determine the effect of such a change on
parental choices. It is shown that wage changes over generations alters the behavior of people.
When this is interpreted as a deficit financing, this is contrast to the theoretical argument for
Ricardian Equivalence. The experiment decreases the fertility rate, and the outcome of children

in the future is less desirable.

7.1 Simulation Scheme

I simulate the life of families for 25 years. To investigate the different implications of each
policy across the characteristics of families, I divide the simulated sample into 10 subgroups
according to the race and the education level of each spouse. The groups are summarized in
Table 13. The division is based on the actual number of observations in the data used in this
paper. For example, the number of couples in which one spouse is highly educated while the
other is very poorly educated and the number of inter-race couples are limited; hence, they are
excluded from the group specification.?!

The state variables for each group are labor supply histories of each spouse, number of
children, each child’s age and time investment of the mother in each child. Due to the size
of the state space, I consider a discrete working choice and restrict the maximum number of
children to three. Also, the time investment in each child is discretized into 11 intervals. The
age of each spouse when the family is formed is taken from the mode of the age at the first
marriage in each group. The education level of each spouse is set at the mode of the group,
and the individual specific productivity of each spouse is set at the mean of the group to which
he or she belongs. I set the aggregate shock to be the mean of the time fixed effects during

the study period. The implication of each policy should be understood bearing in mind these

discrepancies between the data and the simulation. Each family has 12 choices in Table 1, and

3In practice, only groups with more than 25 incidents are studied.
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once a couple divorces the choice set is limited to labor participation decisions.

I examine the effect of different policies on fertility, female labor market participation and
the divorce rate. The total fertility rate, which measures the average number of children
that would be born to a woman over her fertile lifetime, is used to measure the fertility rate
in the simulation.?®> An annual labor market participation rate of married women is used
to represent female labor supply. The divorce rate is the proportion of couples who end up
divorcing. Furthermore, I evaluate the changes in the future outcome of children for each
policy by incorporating the children production functions.

Since the model does not take into account the children generation’s choice behavior in their
adulthood, it is not possible to determine their labor supply, as is needed to predict their wages.
Therefore, I assume that the children have full time labor supply for the past two years.?? Also,
since I cannot predict the gender of children, the mean of female children’s and male children’s
future predicted wage is reported. The dynamic program is solved for 500 simulations for each
group. For any policy implemented, the same draws for the private shock are used.

First I simulate the model without imposing any policy. This is done to see how closely
the model predicts the behavior observed in the data and to have a baseline to compare the
outcomes when the policies are applied. I label this non-policy simulation P-NO. The results
of simulation P-NO are presented in Table 14 and Table 15. In general the model simulation
predicts fertility and female labor market participation that are higher than what the actual
data show, and the divorce rate tends to be under-predicted for black couples. The difference
between data and P-NO simulation results may come from the fixed effects treatment, both
individual specific productivity and time fixed effect, coarse discretization of time investment
in children, the uniform age profile and education level, and the absence of continuous hours
worked in the simulation exercise. All of these factors contribute to the heterogeneity in the

population, and the different behavior pattern between data and simulation cannot be avoided.

32In the simulation I assume that a woman is fertile for all 25 years of the simulation. The mode of female
age at the first marriage in groups ranges from 16 to 22, which makes the latest fertile age 47. This is consistent
with the standard assumptions about when women can bear children.

33 As long as all of children have the same amount of labor supply history, the effect of each policies on the
future wage of children is unchanged.
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7.2 Baby Bonus

The decline in fertility is becoming an important issue in many developed countries as they
experience less than replacement fertility. Some countries have implemented a so-called baby
bonus policy in which they pay cash to a household with a newborn. Whether such a policy
is actually effective has been controversial. In this paper, I implemented a baby bonus policy
which is labeled P-BB. In this policy, a couple gets $4500 in the year when a new child is
born.?* The results shown in Table 14 and Table 15 show that the effect of the policy on the
fertility rate is minimal. Also the policy does not affect the labor supply behavior of married
women. Divorce is a little less common under the policy, possibly due to the increased number
of children. However, the size of changes for all choice behaviors are small enough not to have
any effect on the future wage of children. This result implies that the policy is not effective

enough to achieve the intended goal of increasing fertility.

7.3 Marriage Bonus

The results in this paper confirm prior evidence (and conventional wisdom) indicating that
family disruption harms children.?® A policy to reduce family disruption could then potentially
increase welfare by improving the outcome of future generations. Policymakers have indeed
expressed concern over various manifestations of the ills of family disruption, including con-
cern about single motherhood and the direct harm of divorce on children. West Virginia and
Washington, D.C. both implemented programs to directly subsidize low income couples who
remain in a marriage, and the “marriage penalty” built into the US tax code receives significant
attention whenever Congress considers major changes in the tax code. Most recently, British
Conservatives have pressed for using the tax code to effectively provide a bonus to promote
marriage.

I evaluate such a policy, based primarily on the scheme used in West Virginia. A couple on

welfare gets $100 per month when married. T use the poverty line corresponding the number

34The amount of $4500 is close to the high end of baby bonus policies in place. For example (using the October
2009 exchange rate), Singapore pays US$2858 for the first and the second child and US$4287 for the third and
the fourth. Australia pays US$4623 for each child.

35See Ribar Ribar [2004] for a survey of the papers studying the effect of family structure on children’s well-
being.
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of people in the household to limit people who can get this marriage bonus in my simulation.
The results can be found in Table 14 and Table 15 with label P-MB. The policy induces a
large decrease in the divorce rate. It might seem that $100 per month is not enough money
to make divorce less appealing. However, considering that the agents are forward looking, the
discounted net present value of such an amount could have a big effect on behavior. Since one
can get a steady flow of extra income when remaining married, divorce is much less attractive
to couples.

Now, since divorce is an unappealing option, people consider having additional children as
a good source of higher utility. This is due to the fact that divorce lowers the level of children
production functions that are directly related to the level of utility each parent can get. That is,
as people realize that divorce is less likely to happen in the future, they can expect more utility
from having additional children. This pattern can be seen in the results, since the marriage
bonus is the most effective policy for increasing fertility. Furthermore having more children itself
enforces the incentive to stay married since parents anticipate the negative effect of divorce on
the future of their children.

The labor supply of married females increases under the policy. This is likely primarily a
result of the fact that dual income couples are more likely to divorce when there is no such
policy. In other words, as the policy makes the divorce option less appealing, it draws more
couples in which females work into the married couple pool. Finally, the decreased divorce rate
has positive effect on the children’s future wage.

In sum, the marriage bonus policy generates productive population growth. This is a
desirable outcome, especially in light of concerns with the solution of current social security
systems. The effects of the policy differs by group, however, highlighting the importance of

tailoring the policy implementation based on characteristics of the target population.

7.4 Parental Training

One of the policies that is aimed at enhancing the outcome of children is a parental training

program.®® This policy provides the opportunity to learn how to parent effectively, to detect

36Examples include Training of Parents in Schoolwork, Parents as Teachers Program, Megaskills program and
Illinois Model Early Childhood Parental Training Program. A summary of some such
programs is available at http://www.ncrel.org/sdrs/areas/issues/envrnmnt /famncomm/pallk21.htm.

30



some merits or disadvantages of the child and to prevent abuse. I investigate such a policy,
labeled P-PT. Under this policy, mothers are trained sufficiently through the parental training
program such that they can apply the same effort and increase the benefit to their children,
or they can provide the same level of maternal input by putting in less effort. This can be
implemented in the simulation by increasing the measure Q in equation 8. This change makes
the resulting time investment for each child to be more than what the mothers actually invest.
In practice, a child gets an extra 10% of time investment from the mother. As people foresee
that their children will be more productive in the future, the policy is expected to increase
fertility. This conjecture is mirrored in the results shown in the Table 14 and Table 15. In fact,
the policy increases fertility for all groups. The biggest increase is experienced by the groups
in which the male education level is lower than that of the female. In contrast, those groups
with a highly educated male partner show the least increase in fertility. The policy leads to a
decrease in labor market participation of married women although the changes are not large.
This implies that females acknowledge the fact that if they provide the same level of pre-policy
labor supply, then each child would get less time investment since the number of children is
bigger under the policy. Although this decreased amount of time investment could be offset by
the parental training itself, the simulation results show the offset is not big enough to cover the
cost of putting less time investment in each child.3” Furthermore, by reducing the labor supply,
females do enjoy more utility from leisure while expecting to have more productive children in
the future.

For all groups, many couples who would have divorced stay married under the policy. Since
utility from offspring is specified as the sum of that from each child, having more children
gives parents a bigger incentive to stay married. That is, parents recognize the more severe
consequences of being divorced when they have more children.

As the policy intends, the future outcome of children is higher when the parental training

Attempts to evaluate their success include Beane [1990], ISBE report [1992] or Wagner et al. [2002]. Evaluation
of these programs generally focuses on educational achievement, but the framework in this paper allows me to
investigate the likely effects of such programs on the eventual welfare of children.

37This is true only if the children production functions increase in the time investment for each child. As
discussed earlier the relation is not monotonic. However, when there is more than one child, which is a likely
event under this policy, the education level of children is increasing in maternal time investment and the individual
specific productivity of children is more likely to increase in maternal time investment when the labor supply of
the mother is small.
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policy is implemented. In particular, less educated groups enjoy higher increase in the produc-
tivity of the second generation. This positive effect of the parental training policy on the future
labor market outcome of children is not only due to the effectively increased time investment
in each child but also due to the decreased divorce rate resulting from the change in parental
behavior under the policy.

From these results, the parental training policy increases fertility, decreases labor supply
of married females, increases wages for the children generation and decreases the divorce rate.
Although the direction of the effect is the same for all the groups, the magnitude of the results
are different among groups, implying that careful consideration should be given to the disparate
impact the policy may have depending on the social, educational, and economic condition of

the target population.

7.5 Intergenerational Substitution

Under the intergenerational substitution experiment, I examine the consequences of the timing
of wage changes. Specifically I improve parents’ wages at the expense of children’s. A deficit
financing policy of government can be an example of such experiment. That is, the government
finances some expenditures by borrowing during the working years of the parents generation.
It then pays back these loans with a tax on the income of the children. As the model does not
allow bequests, this policy cannot perfectly capture all of the potential responses to government
deficit financing. However, even if bequests are allowed, the model does not predict Ricardian
Equivalence since the tax is levied on uncertain future income rather than being a simple lump
sum tax and the fertility decision is endogenous.?® Therefore, the experiment here describes
how behavior changes in response to changes in the intergenerational incidence of wages, and
the associated change in the terms of the tradeoff between parents’ own welfare and the welfare
of their children.

In actual simulations this is implemented by increasing the wage by 5% for the parents and

lowering the wage by 3% for the children generation.?” I let the individual specific productiv-

38See Barsky et al. [1986] for an analysis of why Ricardian Equivalence does not hold with a proportionate tax
on uncertain future income. Lapan and Enders [1990] study debt management policy with endogenous fertility.

39In terms of deficit financing, it is equivalent to lowering the income tax by 5% for the parents and raising
the income tax rate by 3% for the children generation.
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ity of children be the channel through which the experiment affects the future labor market
outcome of children. That is, the decrease in wage is treated as a decrease in the individual
specific productivity of the child. The change in wages on the children’s generation is of course
endogenous and must be determined simultaneously with the calculation of the effects of the
experiment on parental choices.

The intergenerational substitution experiment will influence decisions about fertility, divorce
and time investment in children. Fertility determines population growth, while family structure
and labor supply along with fertility determine the productivity of the children’s generation. To
be able to interpret the results in terms of deficit financing, I set the interest rate on the bond to
2.81% for 25 years. This scheme makes the budget clear when the children generation pays the
tax while the size of children generation is endogeneously determined as the deficit financing
policy is implemented.*? I label this policy P-IS referring to “Intergenerational Sustitution.”
The results in Table 14 and Table 15 confirm that anticipating the decreased wage on children
affects the decision making of parents. In general, the experiment reduces the fertility rate
appreciably. This is predictable given the fact that children’s outcome is not as high as before.

Females tend to reduce labor supply in response to the change of wages in their generation
and children’s generation. Having fewer children increases the time that can be spent on private
leisure and they may prefer to enjoy private leisure given the reduced number of children.

The experiment increases the divorce rate by a lot. The most educated groups show the
largest increase in the divorce rate. This may be due to the fact that an increase in wage has the
most effect on high income people and income is correlated with the level of education. That
is, under the experiment divorce becomes more attractive and is especially more attractive to
highly educated people. Also, having fewer children makes divorce relatively more attractive
than the absence of such a wage change since the negative effect of divorce through children’s
future outcome is less severe in the situation where the number of children is smaller. This
increase in the divorce rate contributes to the fertility decrease as well since the model does not
permit divorced women to bear a newborn. This divorce rate change affects the future labor
outcome of children in a negative way, with all groups experiencing a decrease in the future

wage of children.

49This budget clearing assumes that all of children become full time workers in the future.
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In sum, the change of relative wages in favor of parents brings negative population growth
and makes the divorce option more attractive, and the future generation is predicted to be
less productive than they would have been without such a change. When this experiment is
interpreted as a deficit financing of government, this results raise the question of how to finance
policies. That is, a fertility policy financed by deficit financing as studied here may result in
a less desirable level of fertility or even decreased fertility. For example, financing a parental
training program with deficits may lead to this undesirable outcome. In fact, depending on the
size of the cost of program, the worst case under this scheme is to have both less productive

people and fewer people.

8 Conclusion

This paper explores how parental choices affect children and how these effects influence parents’
behavior. Ultimately, this permits us to assess the effects of several policies on parents and on
the future outcome of children. The empirical results show that parental labor market decisions,
fertility decisions and family disruption decisions play a significant role in determining the labor
market outcome of children. Specifically, maternal time investment in children and the joint
family dissolution decision affect the two important determinants of children’s future wage,
namely individual specific productivity and the education level. Also it is revealed that parents
do get more utility if they expect their children to perform better in the labor market in the
future. By modeling parents’ utility to be dependent on this relation and using the decision
making behavior of couples and divorcees, the underlying structure of individual preferences is
recovered.

Apart from the obvious direct interest in learning about the preferences in question, these
estimates from the structural model give us the ability to perform diverse policy experiments.
Specifically, a baby bonus, a marriage bonus and a parental training program are studied
along with an experiment examining the intergenerational substitution of relative wages. These
policies and the experiment can influence fertility, labor supply, family disruption and the future
labor market outcome of children. The policy simulation results show that a marriage bonus

is the most effective way to encourage people to have more children, reduce family disruption
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and increase the future labor market outcome of children. A parental training program also
generates more productive population growth but the effect is not as strong as the marriage
bonus. On the other hand, the baby bonus policy produces virtually no change in the behavior
of parents. Finally, the change in relative wages over generations does affect the choices and
outcomes of both parents and children. When this is understood as changes in taxation, the
results of this experiment contrast with the Ricardian Equivalence result that holds in simple
models of deficit financing. Specifically, increased reliance on deficit financing reduces fertility,
makes divorce more appealing and makes the next generation less productive.

From these results, it can be stated that policies that directly subsidize for the birth of
child are not ideal as they have negligible effect on fertility even when using the higher end of
the cash amount among such policies. A more effective approach for raising fertility focuses
on lowering the cost of producing quality children by improving the productivity of parental
time investment in children. Implementing such a policy is not trivial as it is not obvious what
programs will be effective in improving the productivity of parents. Research and investment
in such “parental training” programs seems desirable. Also marriage bonus policies should get
more attention as they turn out to be the most effective.

The analysis of the effects of intergenerational substitution implies that caution should be
exercised when determining how to fund any of these policies, since the means of financing
could counteract the benefits of the policy itself. Finally, given the accelerating trend toward
larger deficits in the U.S., it should be noted that such an approach to funding government
expenditures can result in reduced fertility and may push the nation into the category of

developed countries with declining populations.
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A Derivation of Moment Conditions

Proof of Proposition 1 Let vg, (H¢) be the continuation value when the members of house-
hold choose action ks € {k1,...,k,} at t and the optimal actions for the following periods given

the state variables H*L:

Uk, (Ht) = Era Z ZﬂT "kar [uk, (Hr) + €kgr]

r=t+1 a=1

where uy s = 0t f,t + Omttmi,e- The probability of choosing action, ks, is expressed by

pr.(H) = Pr {ks = argmax uy, (Hy) + e, + v, (Hy),Va € {1,... ,n},a # s}
kq
= FE(kI=1H).

Consider the conditional choice probability of action ki,

Py (Hy) = E(ki = 1|H;)
Ekq TUR tHVE t—Ukgt — Vot Eky TUR tHVE t— Ukt —Vpt
= / / / dG(é‘kl,...,Ekn‘Ht)
€y =—00 = iy, =—00
- / G1(€k17€k1 + uklt - ukzt + vklt - vk2t7 s 7Ek1 + uklt — Uk,t + vk'lt - vknt|Ht)d€k1

where G(€]Hy) is a joint distribution function of the error term given states, Hy, and Gy, (€]1H;) =

G(€1H})/Oey,. Define Qi (&, Hy) as:

Qr, (W, Hy)
/sz(EkS F Ukyt — Ukyt + Whyt — Whits - -+ €y + Ukyt — Uthy_; + Whyt — Wi i1, Ek,
Eky T Ukyt — Utk + Whyt — Wikyy1s -+ - > Eky T Uyt — Uthy, + Whyt| Hy)de, .

By defining Q(&, Hy) = {Qx. (3, Hy)}™_, and letting & = {vy,, — vg, }n=1 it can be stated that
ok, (Hy) = Q. (&, Hy) and consequently, 5(H;) = Q(&, Hy). Following proposition 1 in Hotz

and Miller Hotz and Miller [1993], the vector of the differences of valuation functions can be

41 detail, the state variables are age, race, education level, individual fixed effect and the history of labor
market supply of each member and the number of children, having a child the previous year, time investment in
children, the years exposed to the family dissolution and the ages of children.
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expressed by a function of the vector of the conditional choice probabilities. Now let’s consider

the expected payoff in period ¢,

B(S ks, (Hy) + el [H) = S pr (H)lur, (Hy) + E(ep | Hy, ks = 1],

s=1 s=1

By using the fact that Q,;l (p(Hy)) = vk, (Ht) — v, (Hy), the following equations show that the

expected error term is a function of conditional choice probabilities:

E(Ekst‘Ht, ]{75 = 1)
—1 —1 —1 —1
= /EGkS (6 + Ukt — Ukyt + kat - leta S, Ukt — Uks_qt + kat - Qk571t7 g,

€+ Uyt — Ukyryt + Qrey = Qg+ -2 € F Uyt — Upyr + Q| He) /3, (Hi)de.

Denote the previous entity as ¢y, (p(H¢)). Suppose that the error term has a Type 1 extreme

value distribution. Then it can be shown that

Q. (F(Hy)) — Q5 (F(Hy)) = Inpy, (Hy)/ Inpy,, (H)
ok, (P(Hy)) — i, (p(Hy)) = Inpg , (Ht)/ Inpg, (Hy).

(15)

Now the conditional valuation function is define as:

T n
Vit + e, = max Et[z Z Br_tkar(uk:ar + Ekar)‘kst = 1]

r=t a=1
T n
—t
= Ukt ek A max By Y Y B hap (U + Phor)-
r=t+1 a=1

By the Bellman principle, this can restated as:

n
Vit = Uit + BE Y Prgttt Vg 1 + g 1)-

a=1

Define H ,22 to be the set of state variables at ¢ + ¢ when the members of the household choose
action ks at t and the action path set by a researcher to achieve finite state dependence. Let

denote {k', k?,... k9} to be the sequence of actions along the path. If the path is followed
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from ¢, it can be stated that:

Vit = wet + BE S o (H D) (Vi (HE)) + 1, (HE))).
a=1

By adding and subtracting the following:
1 1 1 1
BE 3" o (Hi) = pr (Vi () + i (HL)
a=1,a#k!
the previous equation becomes:

Vi = n + BE [ Via (H) + g (H)

Y o EID Ve (H) Vo (B + en, (L) — o (H{DY ] (16)
a=1,a#k!
By defining Aka|k1(H]22) = Vi, (H,g) - Vk1(H,$2) + ¢k, (H,Eg) - cpk1(H]$2) and applying the

same logic to one period further,

Via (L)) = wa (L)) + BEWa () + (D + 2 () Ar e (D)
a=1,a#k
This expression is inserted in to equation 16, which yields
Vo = i+ BBl () + BEVa(HE) + o (HZ) + 3 P () A ()
a=1,a#k
b Y lpkaw&imw (H)].
a=1,a#k

A similar procedure can be applied to Vj2(H ,gi):), Vis(H ,S’i), ooy, Via(H Ig) Then the conditional

valuation function is

q n
Vii = e + B Blup-(HE) + ous(HE) + S0 pp (HY) Agy s (HO)]
z=1 a=1,a#£k?
+ BB Vit (HY ) + o HIT) 4 Y o Ag et (HGD))
a=1,a#kat1
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where k9t! is any action taken after following the assigned path from ¢+ 1 to t4¢. Alternatively

n

Vigt = Upgt + EZﬁZ uks (H)) + pre (H)) + > i () Agy i (H))
= a=1,a#k?

+ Eﬁq“[Zpka(vka( HYD) + o, (HET)L.
a=1

Recall that the specific distributional assumption of the error term gives the nice representation
of the differences between conditional valuation functions and the expected value of the error
term as in equation 15 from which Aka‘kb(H,g) =0,Va,b € {1,...,n},c € N. Then the previous

equation becomes

q
Vi = e + B Blur-(H) + one (HL))]
z=1

+ ﬁqﬂzpka (Vi (HED) + o, (HYTD))). (17)
a=1

Consider the pair of actions that exhibit finite state dependence, ks and kg, of which associ-
ated sequence of paths are {k' k? ... k9} and {kl,, k.. kq/}. The difference between the

conditional valuation functions associated with each action is

Vit = Vit = ke — g ,t+EZB e (HY)) + i (HY)) = o (HY)) = 0y (H))]
z=1

+ BT e AV (L) + o ()} = Zpka{vka #3) + o ()
a=1

H,Eqﬂ) = H,qutl); hence, the last line of the previous

According to finite state dependence,
expression cancels out. By exploiting the distributional assumption on the error terms the left
hand side of the previous equation becomes the ratio of the log of relevant conditional choice
probabilities. Finally,

i, (1) )

q
Dy (H ,
In ——=—= = gy — ug¢ + EZBZ ukz(ngjz) - ukz/(ngzz) fln ket

(=
k
(18)
pr., (Hy) par : pie(HY))

which forms the base of the first set of moment conditions. The second set of moment condi-

tions comes from the Euler equation. Given that the household optimally chooses the labor
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participation decisions of members, each member chooses the optimal hours to work, namely,
OVj.t/Ohyy = 0 for @ € {f,m} and ks € {k1, k3, ks, k¢, k7}. Also once an individual goes through
a divorce, the Euler equation applies when one decides to work, OVix,+/0his = 0 for i € {f, m}.
Again the recursive expression of equation 17 is used to get the Euler equation. Since h;; is not

an element of H (qH),

Ofur=(H)) + op= (HO)))

Vit N
= + E Z B e

8h1t ahzt

By the distributional assumption of the error term, @=(H t(?g) =9 —Inpg:=(H t('z)s) with the Eu-

ler’s constant . Then the Euler equation finally becomes the second set of moment conditions

(2) (2)
Vi [ Oug=(H, ) Opi=(Hy )
kst +E Z 6 kst/ G )k (19)
Ohit ahzt Ohit P> (Ht )8}%75

For each pair introduced in Table 2, equation 18 is applied, yielding five moment conditions.
The Euler equation in equation 19 is applied to action ki, k5 and kg for married females who
participate the labor market, action ki, ks, ks and k7 for working married males, and action
kk; for working female/male divorcees, which gives nine moment conditions. As a result, I have

14 moment conditions in total.

B Reduced Form Analysis

This section discusses the relation between family disruption and labor market outcome of
children using reduced form analysis with (1) panel data to control for individual heterogeneity
and aggregate shocks and (2) new indicators controlling for the timing of the family disruption

event.

B.1 Data

Two sets of data are used in this study; Data Set I and Data Set II both of which come from

PSID data between 1968 and 2000.42 The first data set contains more observations because it

42Note that PSID changes the data collecting scheme from annual to biannual since 1999. Fortunately the
labor data between years of 1998 and 2000 are provided by ‘T-2 Individual Income Files: 1999 and 2001’ although
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makes use of responses to the questionnaire of “Were you living with both your natural parents
most of the time until you were age 167" to determine if an individual is from a disrupted
family.*> Data Set II is also based on PSID data but the indicator variable for coming from
broken family is constructed by comparing parents’ ID and their living arrangement. This
requires a perfect history of living arrangements of parents at least since the child was born.
In other words, the parents and the child should be in the PSID sample and the child should
participate in the workforce at some point during the study period. This reduces the sample
size quite a lot. The sample size used in the estimation is 2074 for males and 2224 for females
while the relevant sizes of Data Set I are 6482 for males and 5844 for females. In spite of this
reduced sample size, Data Set II has one major advantage. By tracing how parents behave
in terms of family structure, it is possible to construct the indicator of being from a broken
family by the age range of children. That is, other than the indicator of “living with birth
parents up to 18 years” which is labeled as ‘Broken’ I constructed three additional indicators of
“experiencing family disruption between the birth and age 5,” “experiencing family disruption
between age 6 and age 10,” and “experiencing family disruption between age 11 and age 18.” 1
designate the first one to be ‘BrokenY,’ the second one ‘BrokenM’ and the third one ‘BrokenQO.’
In this way, I can study the importance of the timing of family disruption in the childhood.
The need to consider this issue has been stressed in the literature.**

The general description of Data Set I for selective years is provided in Table A-1. Nonblack
males from a disrupted family are on average less educated, less likely to get married, less likely
to participate the labor market, and work less. The real wage is less for those people except in
the 1970s which can be attributed to the changing reasons for family disruption. That is, the
cause of separation of parents is less likely to be linked to conflicts than to a deceased partner in
those period. However, as time passes the discrepancy of wages in favor of males from an intact
family becomes apparent. Nonblack females from a broken family exhibit a similar pattern
as nonblack males except that they work more than those from an intact family in the 1970s.

This may reflect the fact that not working was a standard and desired outcome for women

its level of confidence is lower than usual waves since it asks respondents about the labor market activities two
years ago.

“3This variable is also used in the analysis of Powell and Parcel Powell and Parcel [1997].

41Gee, for example, Biblarz and Fattery Biblarz and Raftery [1993].
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in stable relationships. Also there is an apparent time trend in the wage difference, as in the
case of nonblack males. For black males, the pattern is not as consistent as nonblack males.
Although the marriage rate and hours worked for males from an intact family are always higher
than those from a broken family, the education level and labor market participation rate do
not show a consistent relationship between the two groups. A similar observation applies for
black females. Table A-2 shows the statistics of Data Set II. Because of the need to get an
indicator of family disruption by age range of children the sample is on average younger and
the dispersion of age is much smaller than in Data Set I. For nonblack males from an intact
family, the pattern of higher education attainment, higher participation rate and higher wage is
the same as in Data Set I. Nonblack females do not show consistent differences between broken
and intact families in participation rates over time. Those who do participate work more and
earn more when from an intact family. One interesting observation is that black males from a
broken family attain a higher education level, while the case is opposite for black females. But
the sample size for these observations is low. Black people from broken families work less but

the wage rate is not always lower than those from intact families.

B.2 Estimation

A simple reduced form wage equation is estimated. The dependent variable is log wage and
the independent variables are age squared, age multiplied by the level of completed education,
lagged participation indicators up to three years ago and lagged work experiences up to three
years ago. For each year the wage above the top 1% and below bottom 1% are trimmed.*®> These
independent variables are also interacted with an indicator of being from disrupted family so
that the effect of broken family can be examined. For Data Set I, only one indicator of being
from a broken family can be used. For Data Set II, four kinds of indicators are examined as
described in the earlier section. The estimation is done using the first differencing method with
panel data.

For each gender/race combination, the estimation results of Data Set I are provided in
Table A-3. The top panel is the estimated coefficients of the independent variables without

interacting with the broken family indicator. Overall there are positive returns from previous

451t seems that the results are a bit sensitive to how much and how to trim the outliers.
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work experiences and negative coefficients from past participation. The age effect is confirmed
to be concave and education plays a role in determining the wage. These results are in line with
previous literature. When the effects are examined by interacting with the ‘Broken’ indicator
(shown in the lower panel of the table) the results vary by gender and by race. First, family
disruption decreases the returns from previous work experience for non-black people. However,
the case is reversed for black people. In general, family disruption increases the threshold
that needs to be overcome to participate the labor market. Finally, the effect of education is
influenced by family disruption for non-black people, and the direction is different by gender.
Table A-4 presents the estimation results using male data from Data Set II . Regardless
of race and without interacting with any indicators of family disruption, the estimated coeffi-
cients are consistent with general expectations in terms of past work experiences, participation
decisions, age and education, although the magnitudes differ by race. The first column of
non-black males shows the negative effects of coming from a disrupted family on some of work
experiences and participation decisions. However, the coefficients of age squared or education
are not affected by family disruption. Note that the results are different from the first column
of Table A-3 due to the fact that this results come from a younger and smaller sample. The
returns from previous experience are reduced if one has an event of family disruption between
birth and the age of five (the second column). The effect is very strong. For example, the
experience two years ago plays very little role once family disruption is interacted. However if
family disruption occurs between the age of six and ten (the third column), then the effect is
reversed and this reversed effect is fairly large. In fact, the returns from previous experience
a year ago is the largest for this group of people. Even though it increases the threshold for
participating in workforce, the results are still surprising. When family disruption happens
while the child is between age 10 and 18 (the fourth column), the effect of family disruption
is similar to the overall effect, shown in the first column. For black males, family disruption
negatively affects the return of work experience two years ago but decreases the size of the
threshold to enter labor market. These directions are opposite to the results of the second
column of Table A-3 in which Data Set I is used. One possible reason is the difference between
sample sizes. For this group of people, Data Set I provides 1825 individual while Data Set II has

only 554 observations. When ‘BrokenY’ is used, the effect of family disruption is confounding.
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It decreases the return two years ago by quite a big magnitude while it enhances the effect of
experience a year ago and three years ago. Experiencing family disruption in the middle or
later part of childhood negatively affects the return of work experience. For example, the effect
of experience three years ago even becomes negative when interacted with ‘BrokenO.” Also it
negatively affects how education alters productivity. A general observation is that the effect of
experiencing family disruption during any period of childhood affects black males by a larger
magnitude than non-black males, at least for the case of work experience. This holds for effects
in either direction.

Table A-5 shows the results for females. Again the coefficients in the upper panels confirm
the standard results. For non-black females, coming from a disrupted family in any time of her
childhood decreases the effect of work experience while it increases the threshold to participate
(the first column). When one experiences disruption early in childhood, it greatly reduces
the returns of past work experience and even makes the return from experience three years
ago negative (the second column). However it increases the effect of education by a lot. On
the contrary, experiencing family disruption in the later part of childhood increases the return
of work experience and makes people much more likely to participate in the labor market.
However, the effect of education becomes almost nil. For black females, the effect of family
disruption from early childhood decreases the effects of work experience a lot, even making
the returns from two and three years ago negative. The experience of disruption during the
middle or later childhood does not seem to matter for this group of people. However, again
note that the direction is reversed when compared with the results using Data Set I in which
black females show positive effect of family disruption on work experience. In summary, these
results confirms the importance of the timing of experiencing the event of family disruption.
Different timing yields different directions of the effect of family disruption. The magnitude
of the various effects also differs by a lot. It is surprising that experiencing family disruption
between age 6 and 10 for non-black males and experiencing disruption later in childhood for
non-black females increases the returns of past work experience. The effect of education is more
relevant for females than males as the previous study of Powell and Parcel Powell and Parcel
[1997] has asserted. However the direction is again confounded by the timing of the occurrence

of the event.
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It should be noted that there are other factors through which parents can influence children.
For example, parents’ labor supply decisions and having more siblings in a family along with
family disruption can make a child’s future wage better or worse off. Even though the estimation
presented in this section only shows the importance of family disruption, the structural model
in the main body of the paper introduces the parents’ decision over divorce (family disruption),
labor supply and child bearing to disentangle the relation between parents’ actions and the

labor market outcome of children.
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Table 3: Summary statistics of Demographic variables
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Table 4: Summary statistics of Demographic variables
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Table 5: Summary statistics of Labor market variables

Participation Hours worked Wage
Year Male Female Male Female Male Female
Full Sub Full Sub Full Sub Full Sub Full Sub Full Sub
1969 0.975 1.000 0.6I1 0.683 2231 2315 1307 742 13.98 12.34 8.11 6.17
(0.157) (0.000) (0.488) (0.466) (698) (732) (772) (778) (9.95) (6.04) (5.87) (5.79)
1970 0.968 0.989 0.606 0.654 2180 2198 1325 821 13.99 13.17 8.24 6.26
(0.176) (0.105) (0.489) (0.477) (722) (698) (756) (822) (9.68) (7.78) (5.61) (6.28)
1971 0.960 0.978 0.604 0.644 2167 2190 1337 791 14.10  13.00 8.76 6.97
(0.197) (0.147) (0.489) (0.480) (693) (750) (766) (823) (9.83) (6.74) (7.74) (8.72)
1972 0.958 0.989 0.582 0.611 2190 2230 1369 799 14.50 14.05 8.90 6.28
(0.201) (0.104) (0.493) (0.488) (714) (709) (757) (852) (9.63) (8.33) (6.44) (6.95)
1973 0.950 0.988 0.591 0.663 2196 2226 1383 800 14.71 14.26 9.17 6.73
(0.219) (0.111) (0.492) (0.473) (674) (648) (744) (824) (10.43) (7.86) (7.86) (7.37)
1974 0.940 0.983 0.596 0.623 2117 2134 1361 791 14.71 14.51 9.05 6.38
(0.238) (0.128) (0.491) (0.485) (702) (708) (730) (829) (13.66) (16.69) (7.84) (8.67)
1975 0.924 0.978 0.607 0.645 2088 2093 1363 810 14.17 13.73 8.95 6.48
(0.264) (0.147) (0.489) (0.479) (721) (738) (741) (847) (12.16) (15.29) (6.69) (7.75)
1976 0.923 0.971 0.605 0.646 2108 2126 1392 829 14.50 13.89 9.30 6.71
(0.267) (0.167) (0.489) (0.478) (722) (726) (711) (828) (10.53) (8.19) (7.57) (7.27)
1977 0.921 0.980 0.610 0.672 2118 2185 1418 862 14.75 14.02 9.43 7.01
(0.270) (0.142) (0.488) (0.470) (720) (700) (731) (828) (10.69) (7.60) (10.10) (9.68)
1978 0.917 0977 0.629 0.700 2132 2196 1441 973 15.52 14.45 9.14 6.86
(0.276) (0.148) (0.483) (0.458) (713) (692) (722) (861) (26.78) (7.84) (6.89) (6.94)
1979 0.915 0.978 0.644 0.730 2097 2155 1427 975 15.04 15.40 9.15 7.20
(0.279) (0.146) (0.479) (0.444) (712) (697) (736) (857) (14.22) (14.62) (7.48) (7.60)
1980 0.903 0.977 0.641 0.722 2069 2140 1438 949 13.93 13.84 8.82 6.82
(0.296) (0.151) (0.480) (0.448) (715) (723) (722) (834) (8.92) (7.60) (9.03) (7.75)
1981 0.892 0975 0.631 0.712 2044 2111 1457 962 13.69 13.94 8.57 6.67
(0.310) (0.156) (0.483) (0.453) (717) (707) (717) (858) (9.43) (9.30) (7.41) (9.81)
1982 0.873 0.966 0.631 0.705 2013 2057 1461 975 14.03 13.95 8.53 6.31
(0.333) (0.182) (0.483) (0.456) (737) (773) (730) (880) (18.44) (13.76) (6.84) (6.25)
1983 0.864 0.966 0.634 0.735 2029 2072 1468 1022 13.67 13.80 9.40 7.01
(0.343) (0.182) (0.482) (0.442) (729) (737) (731) (852) (10.64) (9.64) (19.00) (7.95)
1984 0.861 0.963 0.660 0.783 2106 2145 1527 1141 14.22 14.07 8.78 7.52
(0.346) (0.188) (0.474) (0.412) (729) (761) (730) (871) (13.13) (11.49) (11.44) (15.82)
1985 0.864 0.961 0.656 0.768 2099 2127 1555 1169 14.54 14.41 9.01 7.56
(0.343) (0.195) (0.475) (0.422) (720) (737) (741) (912) (17.77) (12.02) (7.71) (8.83)
1986 0.860 0.965 0.661 0.787 2114 2142 1571 1206 14.34 14.57 9.31 7.7
(0.347) (0.184) (0.473) (0.409) (729) (752) (712) (880) (13.06) (10.70) (7.57) (7.49)
1987 0.858 0.959 0.672 0.796 2135 2156 1583 1235 14.40 14.78 9.55 8.35
(0.350) (0.198) (0.470) (0.403) (715) (758) (725) (878) (13.91) (11.82) (8.31) (9.94)
1988 0.859 0.962 0.675 0.809 2160 2174 1618 1286 14.53  15.03 9.58 8.45
(0.348) (0.191) (0.468) (0.393) (724) (764) (718) (879) (14.01) (11.36) (7.77) (9.22)
1989 0.855 0.961 0.690 0.831 2159 2172 1603 1299 14.88 14.90 9.80 8.94
(0.352) (0.193) (0.463) (0.375) (708) (757) (719) (865) (35.34) (12.21) (12.66) (12.71)
1990 0.843 0.964 0.650 0.830 2130 2173 1613 1335 13.34 14.89 9.45 8.98
(0.363) (0.185) (0.477) (0.375) (702) (751) (720) (879) (11.57) (11.88) (10.51) (13.24)
1991 0.840 0.961 0.650 0.835 2102 2147 1629 1364 13.58 14.92 9.48 8.99
(0.367) (0.194) (0.477) (0.371) (724) (742) (724) (900) (12.48) (13.42) (7.96) (9.37)
1992 0.830 0.953 0.644 0.830 2058 2087 1596 1340 17.03  17.43 11.40 10.57
(0.375) (0.212) (0.479) (0.376) (754) (789) (731) (876) (69.25) (21.34) (15.35) (15.69)
1993 0.828 0.955 0.674 0.823 2105 2103 1647 1365 15.92 17.33 11.98 10.83
(0.378) (0.208) (0.469) (0.381) (699) (758) (716) (896) (17.51) (19.50) (15.15) (15.07)
1994 0.833 0.958 0.690 0.843 2138 2161 1654 1405 15.55 16.49 10.75 9.89
(0.373) (0.201) (0.463) (0.364) (696) (722) (713) (866) (18.23) (16.37) (11.28) (10.36)
1995 0.830 0.956 0.695 0.836 2160 2162 1691 1422 15.38 16.12 11.03 10.39
(0.375) (0.205) (0.460) (0.370) (692) (750) (702) (881) (18.96) (15.96) (21.95) (16.17)
1996 0.848 0.957 0.705 0.843 2181 2164 1679 1418 16.08 16.81 11.14 10.58
(0.359) (0.203) (0.456) (0.364) (672) (738) (715) (865) (16.77) (17.41) (14.87) (18.35)
1997 0.785 0.929 0.640 0.798 2184 2126 1727 1385 16.09 16.44 11.36 9.52
(0.411) (0.256) (0.480) (0.401) (637) (794) (680) (906) (22.76) (20.20) (19.14) (10.37)
1998 0.860 0.960 0.719 0.852 2220 2248 1725 1456 15.92 17.19 11.11 10.24
(0.347) (0.197) (0.450) (0.355) (679) (732) (701) (866) (15.23) (15.53) (11.97) (9.04)
1999 0.792 0.926 0.662 0.799 2195 2094 1736 1375 17.78 17.74 12.34 10.34
(0.406) (0.261) (0.473) (0.401) (646) (§7$8) (690) (906) (22.68) (19.85) (20.07) (10.63)
2000 0.851 0.943 0.734 0.845 2186 34 1728 1454 16.96 18.66 11.48 10.93
(0.357) (0.232) (0.442) (0.362) (682) (782) (701) (887) (19.41) (20.65) (11.74) (11.07)

Standard deviations in parentheses
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Table 9: Mean of Conditional Choice Probabilities - divorcees

Probabilities fe;rllzle chom; Zg(k) Probabilities m]j li:el chome;gsék)
pr(Hpr) 0.0428  0.0038 | pg(Home) 0.0335  0.0025
P (Hip) 09325 0.5520 | puey(Hy,),) | 0.0202  0.5841
P (Hip) 09992 0.9714 | pu,(Hy,) | 04863 0.8781

Table 10: Mean of Child Investment (@) and Exposure Length (B) -

households

household choices (k)

household choices (k)

Estimates o s s e Estimates e s
Qr(H,;) | 05066 0.5414 0.6009 05968 | Qr(H,;) | 0.6386  0.6084
ka(H,Sn) 0.5405 0.5622 0.6116 0.6171 QkS(H,ﬁift) 0.6695  0.6541
Qi (HZ)) | 05385 0.5635 0.6102 0.6063 | Qu, (H2)) | 0.6561  0.6960
Q%(Hnt) |0.2634 0.3002 0.3750 0.3706 | Q¥ (Hy,:) | 0.4247 0.3833
iS(H,Q}t) 0.3023 0.3276 0.3886 0.3950 | Q2 (H ,g;b 0.4658  0.4347
Q3. (HZ) | 0.3007 0.3296 0.3874 0.3810 | Q3 (H\)) | 0.4418  0.5066
Bi(Hy) | 17091 14710 1.0759 22131 | By(Hy) | 11334 14811
By, (H\D) | 1.8796 1.8278 0.9802 1.5720 | By (H\)) | 04371  1.8365
By, (H2) | 1.6657 1.2628 0.9114 13174 | By (H)) | 0.8470  2.8474
Table 11: Mean of Child Investment (Q) - divorcees
Estimatos fe]?:lﬂe ch01c:]:22(k) Estimates fe]zr];alde ch01cke;2(k)
Qk(Hft) 0.6297  0.6633 | Qi(Hyp) | 0.4156  0.4611
Qs ( kft) 0.6375  0.6753 | Q3 (Hyp) | 0.4265  0.4816
Qui, (H)) | 06461 0.6363 | Q3 (HSp) | 04555  0.4239
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Table 12: Utility Parameter Estimates

Utility from labor participation | Utility from leisure with birth effect
Variables Female Variables Female Male
const 1.3450" . 9.9667  -0.0035
(0.2667) " (6.0805)  (1.8842)
6.8926" -22.1200 9.9330
ag€nt (2.2007) agent X bnt | (34 6340)  (13.0433)
) -8.0326" ) 20.6391  -17.1763
a9€nt (3.3394) a9 X bt | (51 9994)  (21.35842)
0.0273" -0.4268"°  0.0194
edun (0.0108) edun X bat | 1798)  (0.03202)
racel 0.1401" race, x by, -1.1720"  -0.0513
n (0.0496) I (0.6143)  (0.1614)
Utility from leisure Utility from consumption
Variables Female Male Variables Female Male
1.3326" 12.3609" -0.0193 0.2237"
It (0.6880)  (0.5593) ent (0.0321)  (0.0097)
-4.3381""  3.5832"" 0.0033"  -0.0080"
agent X bt | (9 9813)  (1.9826) nt (0.0008)  (0.0007)
) 6.6341°  1.2316
agem X Int | (3 1659)  (2.8648)
e, X s 0.1247°  -0.1031" Utility from offspring
T 1(0.0313)  (0.0103) | Variables
race, x 1, | 00285 0.6214" v 0.6371"
m I 0.0568)  (0.0477) n (0.0797)
2 -2.3495"  -9.5750" edus » 0.3058"
nt (0.6033) (0.3229) n (0.0387)
Ly x Lo 0.2564
k2 n (0.1228)
Oy om K Oc T
Parameters | 0.7574°  1.0436 0.2292" 1.2014" 0.9781"
(0.1762)  (0.0396)  (0.0491)  (0.1219)  (0.0434)

Standard errors in parentheses

¥ race = being black
* Significant at 5% level
™ Significant at 10% level
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Table 13: Simulation Groups

Race Education Level
Group
couple female male
B1 black HSD* only no HSD
B2 black HSD only HSD only
B3 black HSD only more than HSD
B4 black more than HSD HSD only
B5 black more than HSD  more than HSD
NB1 | non-black no HSD no HSD
NB2 | non-black no HSD HSD only
NB3 | non-black HSD only no HSD
NB4 | non-black HSD only HSD only
NB5 | non-black HSD only more than HSD
NB6 | non-black | more than HSD HSD only
NB7 | non-black | more than HSD  more than HSD

" High School Diploma

56



-uoBoquf : q ‘(ve) vea ‘(

g e 99) 6l ‘(¢ F
(K103s1) Addns Smwo% Surures], [eyuerey : (cg1) od ‘(Lg) 14 reyep ut su
[ o) [[NJ UeAIS d :Ld-d ‘“Aorod Mot od: OLYBATOSO JO
jou 1S oSem ofe : snuog 08 1rodxo uo IoquInN
onaod (T ‘(%) o [eWI pUE oo Jo RLLIRI\ (- A0 mssfmo_:m - -

yer woryedior eOUL) DI rjod snuo 11e1o

rpedonred PIIYP JO q Lqeq :gq-
Aogzmwmﬁv ON-d OMMME MEE& potLTew [en ¥ o8em wwaoomxw Szmﬁm.ﬁw d -
Je N u . .

WOd pajualIa d e gM Awwdh A1 A&v mwﬁQSOU pod M-

[duat st Aorjod oo JI[1110] [@103) BRI T o

. uaym soSure HIq q g
1o 98ejuedtod -

oL,
1

(%e1-)6T
. 6¢°T¢ 0/ 7
el e e et e
o&m.m._'vmo.mm Aﬁ&m.ﬁ._.vmm.@ﬁ (% T+ ee0z  (%0z—)¥s
(40 0-)151e G&M.M.TW@@.E Aﬁm.?w%.om Ao&@.mtww.mﬁ Mﬁmglvwm.f S
LS°TC —)Vv6l 0/ 0" ‘¢ Ao . . %e e+ . I-d
00T Pr6L 00 2502 e Axw?wwwm Id-d
?NK.N@IW@%@M Mmm.vmlvma.mm Amwm..mmn_‘vww.mﬁ Q&w.wwmﬁ o%o.mvwo 11 | gg-a M
(%9°0—)19°8T @M.ﬂ%%.g gm.mmlwmw.w Axm.@mlwwwumw Mo&@.m@i@.mm ON-d
€L°81 —)¥9'81 Le—)re’8 ISPV T (%9°08—)9z SI-d
29°G¢ LG°8T (%2 o%vwm.: Aﬁwowm%\ JT9FT @&@.mwlwwm.mm Ld-d
(%1°0-)61°€6 p 11788 Hm.S e )2& 9z Aﬁw.o\vm% LT | dINd
(%5°0-)28'26 (%00-)7€26 (9 L4 8 bw.@m 09°6e €6 | dd-d  Ud
St MMM@.?VM&.S Amwmwwaa Tro0)s | eea
%0°0—)ze" 0'1+)82°¢ —)€g°06 -)g6'06 (% eyeR(
€6 (%0 6 (%T'TH)6T (%L 0—)er %2 0—)EV 06
ze€6 0'0—)¥E'6 THO1T6  (%T 06 (%20-)00 SI-d
0018 . (%0°0+)LT'T6 M%N.ES.NQ A§.M+voo 06 | Lad
(%e'61—)20z°T L7788 LT°16 &o%m.rvg.a Aﬁ&o.o._.wwwqm TIN-d
Mmp.mimmw.m A@Mmmﬂvm@.m A&mm@ww ommm g.o% " mm-m M
16+ . €88 —)LV6°C ; . N-
A&N.O+WMMM.M Mﬁ&o.@immm.m Mwm.oimm@.m Awmmmmm@vmmo.m AO&H.W mvwm ﬁﬁ%
: %T1°0+)ST]" 7'0+)666° 018°C —JeILT N
6CLC )e18c (9 6c  (%e (%9° SI-d
. %0 : e T1+)796" 8+)869"
G761 €18°C oéww@ e +A§m.o+vw©@ z  (%T8T+)ce m Id-d
cq 9761 986°¢C 1297 (% 0+) 62 | gN-d
el ves'e £99°c GsF €67’ | ddd  Hd
4L ¢
sordnoo spe £ MWN 11z ON-d
Iq - SHNs9Y uoryem Iq R
1enuig Ao1oJ dnoun)
T 9[q8L

57



(€28) LAN ‘(€12) 99N ‘(zFz) AN ‘(82€) AN ‘(09) €GN ‘(L) AN ‘(L&) TN :®¥ep Ul SUOI}RAIOSQO JO JOqUUIN
Juowrtiodxe uornIIsqng [euorjeIouadoju] (-4 ‘weidord Sururel], eyusied I,d-d ‘Aorod snuog o8erirejy :gIN-d ‘Aorjod snuog Aqeq :gdg-dJ .

(A109s1y A1ddns 10qe] SWIT) T[N USAIS 9FeM SR PUR S[RUIS] JO URAUI) USIPIIYD JO a8em Pajdadxe aIminy o _

(%) so1dnoo peoioalp jo uorprod :yq ‘(%) oyel uoryediyred I0qe] o[eUIe] poLLIRW [enuue A\ ‘(9Yel AY[1119] [8107) 9JRI YIIIq g .

(eurpeseq) ON-d 01 paredwos pajustardur st £o1j0d yoee uaym soSuerp ofejuadtad ov, |

(ur0—)6vgc  (%L0-)L861  (%01—)121e (BT T1—)eT6T (% T—)LLLT (%6 1)L (%L 1—)20°LT | SI-d
(%T0H)1796c  (BLTHTE0E  (BETHILTE (%STHEI6T (%6 TH)EeST  (%Ge+)eesT  (%Se+)6L LT | Id-d
(%0 1+)e8cc  (%geH)1e0z  (%ee+)6818 (% miow.ﬂ (%G Tt+)Le8T  (%STtH)eT 8T (%S miﬁ LT ENd
(%0°0+)19°¢c  (%0°0+)10°08  (%0°0H)er' 1 (%0°0—)Se'6T  (%0°0—)86°LT  (%0°0—)LL 2T (%00—-)zeLT | dd-d
09°'6Z 10°02 €71 Ge61 86'LT 8LLT zeLl ON-d
(%6 L0TH)PT el (%e€9+)26TL  (%L96+H)9T9¢  (%G06+)9828 (%6 T19+H)05T,  (%0aL+H)ee s  (%1°9L+)0zer | SId
(%0727 T (%863—)Se' T (%9Te€—)60CT  (%82e—)P9'8T  (%82e—)6008 (%e9e—)980% (%9°¢6—)629T | ILd-d
(%0°67—)86'C (BT TL—)16CT  (%875—)se's  (%709-)66'0T (%T'69—)z9eT (%SFS—)06FT (%eer—)06°€T | dIN-d
(%2 0—)e8°G (%80-)¥ePr  (%F0-)0F'8T (%0 1-)SF'2e (%0 T-)Fe¥y  (%L0-)162e  (%S0-)ov¥e | dd-d  Hd
7RG 697 88T GL LT 8LV GLTE €5've ON-d
9T°0¢ 0L'LT 8E'FT 1€'8% 00°0¢ 18°CC eeVe ey
(%0°0—)€L26  (%90-)2988  (%10—)€92.8  (%€0—)1698  (%S0—)1998  (%z0—-)¥e#8  (%1°0—)06'€s | SI-d
(%9°0-)€226  (%S0—)LF'S8  (%6'0—)6898  (%60—)17'98  (%6'0—)5298  (%T'T—)I8'e8  (%T'T—)S0'e8 | Ld-d
(%20+)9626  (%FT+)8€'06 (BT T+H)EL'S8  (%LT+H)2988  (%LT+H)ees8  (%ST+H)0T98  (%TT+)89°¢8 | gIN-d
(%0°0-)6426  (%00-)FT'68  (%00-)69L8  (%00—)LTL8  (%00H)70°L8  (%00H)1LF8  (%00—-)S6'€8 | dd-d dM
GL6 V168 0LL8 8T°.8 20'L8 0L78 96°€8 ON-d
86'8. 1108 €0'TL 18°1L 06'G9 299G 91°0L eyR(]
(%2 9—-)L¥2'c  (%L°05—)S16'0  (%902—)6¥T'C  (%8°€6—)9T9T (%S 67—)LS6°0 (%S FE—)OFST (%6'2¢—)2C0C | SI-d
(%L 0+)6v6'c  (%1T0z+)0gee (%6 7+H)0vsT  (%€6+)999C  (%6'1e+)L0eT  (%eTIiH)¥eoe  (%86H)¥Ise | Ld-d
(%T2+)066C  (%625+H)TP8C (%L 6+)126C  (%105+)626C (%€ 6V+)828C  (%0°€2+)906C  (%6°0T+)1¢6'C | dIN-d
(%0°0+)0e6c  (%90+)698°T  (%T'0+H)01LE (%P 0+H)oche  (%6°0+)606'T  (%F0+)eLee  [(%e0+)999°¢ | dd-d  dd
626°C 8G8'T 80L°C 0vh'C €681 €9€°C 199°C ON-d
98.'T 6£9'T 750°C €002 €€0°C €92°C 80T eyR(]
LAN 94N GaN VAN eaN zaN TaN dnoin

so1dnoo yoe[q-uou - $)NSY UOIYRNWIG ADI[OJ :GT S[R],

58



Figure 1: Time Investment and Individual Specific Productivity of a Child
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Table A-3: Wage Equation Estimation using Data set 1

Males Females
Nonblack Black Nonblack Black
Variables Est. s.e. Est. s.e. Est. s.e. Est. s.e.
Experience hrs worked (L1) | 0.9303* 0.0181 | 0.6890* 0.0324 | 1.2120* 0.0240 | 1.0767* 0.0374
hrs worked (L2) | 0.5186* 0.0181 | 0.5058* 0.0333 | 0.5219* 0.0242 | 0.5748* 0.0385
hrs worked (L3) | 0.2462* 0.0174 | 0.3485* 0.0323 | 0.2693* 0.0238 | 0.2856*  0.0376
dwork (L1) -0.0342*  0.0120 | 0.0384* 0.0175 | -0.0254* 0.0061 | -0.0819* 0.0100
dwork (L2) -0.0833* 0.0116 | -0.0807* 0.0172 | -0.0527* 0.0062 | -0.0730* 0.0102
dwork (L3) 0.0154  0.0107 | -0.0764* 0.0162 | -0.0364* 0.0058 | -0.0363* 0.0094
Age squared -0.0005*  0.0000 | -0.0004* 0.0001 | -0.0003* 0.0000 | -0.0003* 0.0001
Age X edu 0.0011* 0.0002 | 0.0005 0.0004 | 0.0004 0.0004 | 0.0017* 0.0005
x Broken
Experience hrs worked (L1) | -0.0249  0.0425 | 0.1562* 0.0525 | -0.1956* 0.0497 | 0.1800*  0.0560
hrs worked (L2) | -0.1624* 0.0429 | 0.1642* 0.0543 | 0.0477 0.0508 | 0.0138  0.0579
hrs worked (L3) | -0.0414 0.0415 | -0.0096 0.0522 | -0.0670 0.0497 | 0.0267  0.0566
dwork (L1) -0.1310*  0.0306 | -0.1743* 0.0279 | -0.0883* 0.0133 | -0.0347* 0.0147
dwork (L2) 0.0285  0.0290 | -0.0580* 0.0280 | -0.0705* 0.0133 | -0.0191  0.0149
dwork (L3) -0.0689*  0.0259 | -0.0426 0.0259 | -0.0190 0.0124 | 0.0147  0.0140
Age squared 0.0001*  0.0001 | 0.0000 0.0001 | -0.0001 0.0001 | -0.0000 0.0001
Age x edu -0.0009* 0.0003 | -0.0004 0.0004 | 0.0010* 0.0004 | 0.0001 0.0005

The number of individuals: Males/Nonblack: 4657, Males/Black: 1825, Females/Nonblack: 3727, Females/Black: 2117

* Significant at 5 % level
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Table A-4: Wage Equation Estimation using Data Set II - Males

Nonblack
Broken BrokenY BrokenM BrokenO
Variables Est. s.e. Est. s.e. Est. s.e. Est. s.e.
Experience hrs worked (L1) | 0.8835* 0.0298 | 0.8976* 0.0273 | 0.8760* 0.0281 | 0.8844*  0.0298
hrs worked (L2) | 0.6068* 0.0294 | 0.5930* 0.0272 | 0.5771* 0.0277 | 0.5986* 0.0295
hrs worked (L3) | 0.3195* 0.0273 | 0.3267* 0.0253 | 0.3213* 0.0258 | 0.3185* 0.0274
dwork (L1) 0.0059  0.0222 | -0.0410* 0.0205 | -0.0271  0.0208 | -0.0011  0.0220
dwork (L2) -0.0400*  0.0201 | -0.0461* 0.0184 | -0.0332 0.0188 | -0.0511* 0.0197
dwork (L3) 0.0044 0.0176 | -0.0115 0.0164 | -0.0099 0.0166 | -0.0059 0.0174
Age squared -0.0010*  0.0001 | -0.0010* 0.0001 | -0.0010* 0.0001 | -0.0010* 0.0001
Age x edu 0.0041*  0.0005 | 0.0041* 0.0005 | 0.0042* 0.0005 | 0.0041*  0.0005
X Broken
Experience hrs worked (L1) | 0.0626  0.0648 | -0.3108* 0.1319 | 0.5868* 0.1222 | -0.0128  0.0840
hrs worked (L2) | -0.1334* 0.0658 | -0.5309* 0.1297 | 0.4504* 0.1336 | -0.1733*  0.0846
hrs worked (L3) | -0.0144 0.0621 | -0.1072 0.1213 | 0.0636  0.1236 | -0.0192  0.0804
dwork (L1) -0.2717*  0.0502 | 0.0546  0.1014 | -0.2469* 0.1139 | -0.3176* 0.0618
dwork (L2) -0.0407 0.0431 | 0.0312 0.0774 | -0.2463* 0.0906 | 0.0322  0.0559
dwork (L3) -0.1776* 0.0364 | -0.1270* 0.0644 | -0.2874* 0.0707 | -0.1110* 0.0484
Age squared 0.0001  0.0002 | 0.0007 0.0004 | 0.0003 0.0003 | -0.0002 0.0002
Age X edu -0.0004 0.0008 | -0.0032 0.0020 | -0.0016 0.0016 | 0.0010  0.0010
Black
Broken BrokenY BrokenM BrokenO
Variables Est. s.e. Est. s.e. Est. s.e. Est. s.e.
Experience hrs worked (L1) | 1.0251* 0.0508 | 1.0029* 0.0456 | 1.1059* 0.0461 | 1.0038*  0.0473
hrs worked (L2) | 1.0286* 0.0518 | 0.9194* 0.0463 | 1.0068* 0.0465 | 0.9331*  0.0486
hrs worked (L3) | 0.3280* 0.0488 | 0.3042* 0.0434 | 0.3267* 0.0429 | 0.3029* 0.0451
dwork (L1) -0.0898*  0.0283 | -0.0334 0.0268 | -0.0085 0.0264 | -0.0988* 0.0266
dwork (L2) -0.1443*  0.0260 | -0.1280* 0.0243 | -0.1504* 0.0243 | -0.1197* 0.0246
dwork (L3) -0.0941*  0.0241 | -0.1160* 0.0219 | -0.1285* 0.0215 | -0.0895*  0.0225
Age squared -0.0004*  0.0002 | -0.0004* 0.0002 | -0.0004* 0.0002 | -0.0004* 0.0002
Age x edu 0.0024*  0.0009 | 0.0011 0.0009 | 0.0012 0.0009 | 0.0027* 0.0009
X Broken
Experience hrs worked (L1) | -0.0113  0.0954 | 0.5207* 0.1483 | -0.4572* 0.1431 | -0.2275 0.1496
hrs worked (L2) | -0.6688* 0.0973 | -0.4679* 0.1626 | -0.7185* 0.1487 | -0.6113* 0.1416
hrs worked (L3) | -0.0283 0.0898 | 0.5709* 0.1461 | -0.1526  0.1432 | -0.4138* 0.1270
dwork (L1) 0.0329  0.0471 | -0.0037 0.0733 | -0.2373* 0.0805 | 0.1288*  0.0629
dwork (L2) 0.0931* 0.0444 | 0.1425 0.0740 | 0.0871  0.0753 | -0.0419 0.0590
dwork (L3) 0.0699  0.0412 | 0.0171  0.0623 | 0.0116  0.0712 | 0.1547* 0.0568
Age squared 0.0002  0.0003 | -0.0007 0.0004 | -0.0003 0.0005 | 0.0012* 0.0005
Age x edu -0.0009 0.0014 | 0.0033 0.0020 | 0.0012  0.0023 | -0.0053* 0.0023

“ Broken: “living with birth parents up to 18 years,” BrokenY: “experiencing family disruption between the birth and age 5,” Bro-
kenM: “experiencing family disruption between age 6 and age 10,” BrokenO: “experiencing family disruption between age 11 and

age 18.”

- The number of individuals: Nonblack/Broken: 1520, Nonblack/BrokenY: 1495, Nonblack/BrokenY: 1452, Nonblack/BrokenY:
1406, Black/Broken: 554, Black/BrokenY: 520, Black/BrokenM: 505, Black/BrokenO: 491
* Significant at 5% level
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Table A-5: Wage Equation Estimation using Data Set II - Females

Nonblack
Broken BrokenY BrokenM BrokenO
Variables Est. s.e. Est. s.e. Est. s.e. Est. s.e.
Experience hrs worked (L1) | 1.5670* 0.0369 | 1.5238* 0.0330 | 1.5339* 0.0344 | 1.5064*  0.0360
hrs worked (L2) | 0.4333* 0.0379 | 0.4922* 0.0338 | 0.5003* 0.0353 | 0.4399* 0.0370
hrs worked (L3) | 0.2333* 0.0361 | 0.2497* 0.0323 | 0.2279* 0.0336 | 0.2455* 0.0353
dwork (L1) -0.1174*  0.0104 | -0.1027* 0.0095 | -0.1013* 0.0097 | -0.1171* 0.0103
dwork (L2) -0.0990* 0.0101 | -0.1019* 0.0093 | -0.1056* 0.0095 | -0.1026* 0.0100
dwork (L3) -0.0594* 0.0094 | -0.0714* 0.0086 | -0.0670* 0.0088 | -0.0636* 0.0093
Age squared -0.0003* 0.0001 | -0.0002 0.0001 | -0.0002 0.0001 | -0.0003* 0.0001
Age x edu 0.0018*  0.0007 | 0.0014* 0.0007 | 0.0016* 0.0007 | 0.0023* 0.0007
X Broken
Experience hrs worked (L1) | -0.4124* 0.0732 | -0.6939* 0.1491 | -0.4818* 0.1123 | -0.1163  0.1016
hrs worked (L2) | 0.0835  0.0757 | -0.2626 0.1637 | -0.0558 0.1139 | 0.3155* 0.1044
hrs worked (L3) | -0.1007 0.0725 | -0.3464* 0.1604 | 0.2113  0.1138 | -0.1866  0.0972
dwork (L1) 0.0627*  0.0225 | -0.1021* 0.0456 | -0.0054 0.0446 | 0.1164* 0.0290
dwork (L2) -0.0296  0.0222 | 0.0239  0.0447 | 0.0833* 0.0414 | -0.0929* 0.0293
dwork (L3) -0.0121  0.0201 | 0.0622  0.0430 | -0.1063* 0.0372 | 0.0115  0.0261
Age squared 0.0000  0.0002 | -0.0013* 0.0004 | 0.0003 0.0003 | 0.0004 0.0003
Age X edu 0.0003  0.0009 | 0.0076* 0.0019 | -0.0004 0.0016 | -0.0023* 0.0012
Black
Broken BrokenY BrokenM BrokenO
Variables Est. s.e. Est. s.e. Est. s.e. Est. s.e.
Experience hrs worked (L1) | 1.2749* 0.0504 | 1.2934* 0.0439 | 1.2290* 0.0455 | 1.2226*  0.0469
hrs worked (L2) | 0.6602* 0.0504 | 0.6288*  0.0442 | 0.6464* 0.0457 | 0.5920* 0.0478
hrs worked (L3) | 0.2347* 0.0483 | 0.1796* 0.0428 | 0.2005* 0.0438 | 0.2230*  0.0460
dwork (L1) -0.0859*  0.0142 | -0.0967* 0.0124 | -0.0700* 0.0127 | -0.0805* 0.0135
dwork (L2) -0.1081* 0.0136 | -0.0955* 0.0117 | -0.1059* 0.0121 | -0.1240* 0.0131
dwork (L3) -0.0471* 0.0119 | -0.0535* 0.0104 | -0.0475* 0.0107 | -0.0416* 0.0115
Age squared -0.0006*  0.0002 | -0.0006* 0.0001 | -0.0005* 0.0002 | -0.0006* 0.0002
Age x edu 0.0028*  0.0010 | 0.0034* 0.0009 | 0.0030* 0.0010 | 0.0025*  0.0010
X Broken
Experience hrs worked (L1) | -0.2080* 0.0863 | -0.4594* 0.1426 | -0.0669 0.1221 | -0.0849  0.1266
hrs worked (L2) | -0.2781* 0.0886 | -0.8384* 0.1500 | -0.1933 0.1324 | 0.0920 0.1248
hrs worked (L3) | -0.2267* 0.0864 | -0.4900* 0.1401 | -0.1232  0.1351 | -0.1158 0.1222
dwork (L1) 0.0178  0.0232 | 0.0032 0.0370 | -0.0188 0.0354 | 0.0330  0.0322
dwork (L2) -0.0059  0.0227 | 0.0040 0.0378 | -0.0323 0.0331 | 0.0144 0.0321
dwork (L3) -0.0018 0.0205 | 0.0720* 0.0341 | -0.0210 0.0302 | -0.0148 0.0294
Age squared -0.0001  0.0002 | 0.0009* 0.0004 | -0.0004 0.0003 | -0.0003 0.0003
Age x edu 0.0008  0.0011 | -0.0027 0.0019 | 0.0023 0.0015 | 0.0010 0.0016

“ Broken: “living with birth parents up to 18 years,” BrokenY: “experiencing family disruption between the birth and age 5,” Bro-
kenM: “experiencing family disruption between age 6 and age 10,” BrokenO: “experiencing family disruption between age 11 and

age 18.”

- The number of individuals: Nonblack/Broken: 1466, Nonblack/BrokenY: 1435, Nonblack/BrokenY: 1383, Nonblack/BrokenY:
1326, Black/Broken: 758, Black/BrokenY: 712, Black/BrokenM: 691, Black/BrokenO: 675
* Significant at 5% level
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