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Abstract

This study examines the causal link between parental separation and the health status of young
children. Using a representative sample of children all born to unwed parents drawn from the
Fragile Families and Child Wellbeing Study (FFCWS), we investigate whether separation between
unmarried biological parents has a causal effect on a child’s likelihood of developing asthma by
age three. Comparing children with similar observable characteristics who differ only in terms
of whether their parents separate, we find that parental separation increases the probability that a
child develops asthma by age three by seven percentage points, relative to children whose parents

remained romantically involved.
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1 Introduction

While marriage remains the most common foundation of family life in the U.S., the prominence of
the traditional process of family formation, namely marriage before having children, is diminishing.
Today, more than one-third of all births in the U.S. occur outside of marriage (Martin 08l5.
Although most unmarried parents are romantically involved when their child is born (Carlson et al.,
2004, many separate before their child reaches age three (Osborne and McL&@nWhile the
consequences of parental divorce on children have been studied extehsieebffect of relationship
dissolution between never-married parents on child wellbeing has rarely been examined in large survey
data.

Compared to couples who marry before having children, unmarried parents tend to be socioeco-
nomically disadvantaged, have poorer prospects in the marriage market, and are more likely to be with
less assortatively matched partners (Brog®)4 Osborne and McLanaha?Q04 Nock,1998 Rosen-
zweig, 1999 Jaffe and Chacon-PuignalQ95 Garfinkel et al. 2002. Thus, generalizing the impact
of separation between married parents on child wellbeing to children of never-married parents may be
misleading. Furthermore, when examining how parental separation influences child wellbeing, factors
driving relationship dissolution should also be considered. The determinants of relationship dissolu-
tion between unmarried parents are not well-understaudinly due to the lack of information on men
who father children out-of wedlockTo the extent that the effect of parents’ relationship dissolution on
the wellbeing of their children reflects the characteristics of both parents as well as the characteristics
of the partnership (e.g., quality of the match), estimates of the effect of parental separation that do not
account for these factors may be biased.

This study examines whether parental separation (defined as the dissolution of a romantic relation-

ship), has a causal effect on child health, using data from the Fragile Families and Child Wellbeing

1See Cherlin1999 and Liu 2009 for recent surveys of this literature. See Morrison and Ritu209() for evidence
on the economic consequences of cohabitation and remarriage for children who experienced parental divorce.

2While a number of recent studies examine the determinants of marriage among unmarried parents (e.g., Carlson et al.,
2004 Goldstein and Harknet2006), the factors contributing to the dissolution of these unions are unclear.

3Finding a representative sample of nonresident fathers has proved extraordinarily difficult. In U.S. nationally represen-
tative surveys (such as the CPS, NSFH, and SIPP), researchers estimated that more than one fifth and perhaps as many a
one-half of nonresident fathers are “missing,” i.e. not identified as fathers (e.g., Cherlinl®88.Garfinkel et al. 1998
Sorensonl1997). The problem is especially pronounced for men who fathered children outside of marriage: More than half
appear to be missing. Although longitudinal studies of divorced fathers offer a more complete picture, even these suffer
from non-inclusion and non-response bias (Garfinkel e 8P8.



Study (FFCWS). The FFCWS provides detailed longitudinal information on both biological parents
of a large sample of children born out-of-wedlock. We focus on the effect of relationship dissolu-
tion within three years since childbirth among romantically-involved but never-married parents, on
their child’s likelihood of developing asthma by age thfe®o account for self-selection of relation-

ship dissolution, our empirical strategy centers around a treatment outcome framework (R&@Sin,
Rosenbaum and Rubii983 Heckman and Hotz1989 Heckman et al.1997 1999, we compare
children whose parents separate only to children who share similar parental characteristics and mating
patterns but their parents remained romantically involved. We find that parental separation increases a
child’s odds of developing asthma by age thre€’bly relative to the situation where their parehtd

remained romantically involved

2 Background

This section provides the conceptual and empirical background for analyzing the effects of separa-
tion on child wellbeing, with special emphasis on how separation of the biological parents may harm
children born out-of-wedlock. We draw on the theoretical literature on family formation, dissolution,
and resource allocation (e.g., BeckE,73 1974 Becker et al.1977 Weiss and Willis, 1997 Willis,

1999 Ribar,2004), which stress the importance of family resources (time and money) and endowments

(caregivers’ ability) in the production of family public goods such as child quality.

Consequences of Separation

Parental separation is expected to lead to a reduction in parental involvement with and resources for the
children as benefits associated with growing up in a (parental) union are at best temporarily interrupted
and potentially discontinued for a prolonged amount of tiidcLanahan {985 shows that income

explains up to half of the differences in child wellbeing between one- and two-parent families. Unions

4Much of the existing evidence on the effects of family structure and child outcome stems from studies using data on the
wellbeing of school-age children and adolescents. We focus on early child outcomes since unmarried families tend to be
less stable and hence more short-lived (Bumpass andd0f Manning et al.2004), findings from these previous studies
may be characteristic of stable unmarried families only.

SFor a detailed discussion of the benefits of a parental union, see Bek9@D;(Michael (1973; Shaw (1987);
Drewianka 2004).



yield gains from specialization and exchange in the presence of comparative advantages of the partners.
Couples may also pool individuals’ resources, and realize economies of scale in household production
and gains from exploiting risk-sharing opportunitfemdividuals may also be more productive as part

of a family due to social learning or other positive externalifignally, the effective use of monetary
transfers from one partner to the other on behalf of the child is more easily monitored (Willis and

Haaga, 1996 Willis, 1999.

Existing Evidence

Parents’ economic resources have been shown to be important determinants of child wellbeing (Blau,
1999. While caregivers’ time and income are substitutable to a certain extent as money can buy
childcare services and working in the labor market increases available financial resources, both time
and material resources are needed for a healthy development (Col&®88n, Especially, parenting
resources—the services provided by the parents using their time and childrearing ability are believed
to be important complements to economics resources (McLanahan and Sahg@ed?, Studies that
compare children across living arrangements have shown that children in single-parent families expe-
rience fewer economic and parenting resources (Br@®02 Hofferth,2001). Single parents may be
unable to perform the multiple roles and tasks required for childrearing, which can result in heightened
stress levels and insufficient monitoring, demands, and warmth in their parenting practices (Cherlin,
1992 Thomson et al.1994 Wu, 1996. Conflicts over visitation may also encumber parenting effec-
tiveness (Brown2004).

While a large body of research consistently shows a negative correlation between marital dissolu-
tion and child outcome¥pntil very recently, the relationship between non-marital separation and child

wellbeing has received little attention. Heiland and 120@Q6 report that children born to cohabiting or

SFollowing Becker 1991), the pooling of all resources arises if the dominant decision-maker is altruistic or if the
partners have the same objectives. However, if these assumptions are relaxed (Md&®@pijanser and Brown]1980Q
McElroy and Horney1981), one person’s resources cannot be treated as common household income.

"Waite and Gallagher2000 find some evidence that living together may induce a stabilizing effect on the partners,
which can increase resources as a result of greater productivity at home and in the labor market.

8For example, parental interaction with the child has been found to foster the development of the child by providing
support, stimulation, and control (e.g., Maccoby and Maft883.

9See Ribar 2004 and Liu and Heiland2007) for recent surveys of the literature on the effect of marriage on child
wellbeing.



visiting (i.e. romantically involved but living apart) biological parents who end their relationship within

a year after birth are up % more likely to have asthma compared to children whose parents stayed
together. They also report an increase in child behavioral problems associated with a break-up among
children born to romantically involved but not co-residing parents but no effect on mother-reported
child health status measures. However, their estimates are obtained from conventional (parametric)

models and whether these correlations reflect causal relationships is unclear.

Separation and Selection

A change in the parental relationship towards no (romantic) involvement is expected to decrease the
availability of resources and paternal investments in children. However, the environment provided by
and the characteristics of parents who separate may differ substantially from the ones of parents who
remain together. In examining the effect of separation on child outcomes, potential differences in the
characteristics of the parents who break up and those who stay together, need to be addressed.

Economic theories of relationship dissolution posit that individuals break up when the value of
the ‘outside opportunity’ of one partner exceeds the benefits from continuing the relationship (Becker
et al.,1977. This implies that dissolution does not occur randomly across couples and complicates
the estimation of the effect of separation on child wellbeing. Simple comparisons of child outcomes
by relationship status can be misleading if couples who are separated are different from those who
stay together in ways that also affect child investments. For example, if couples with characteristics
that benefit child development are also more likely to break up after childbearing (ceasing a source
of positive influence), compared to those who remain together, then the (negative) consequences of
separation may be overstated. Conversely, if arrangements induce adverse effects on the child—such
as having an abusive father—are more likely to end in a break-up, the association between separation
and child wellbeing may even become positive.

Benefits of father’s involvement on children are increasingly recognized (Cabreba 20@0,
Lamb,2004. The father’s involvement in the child’s life may depend on the quality of his relationship
with the mother. Couples involved in high quality relationships tend to communicate effectively and

the mother is more likely to encourage the father’s active involvement in both her and the child’s lives



(Carlson et al.2004). By contrast, when mothers are not able to cooperate with the father and do not
perceive that he has the child’s best interests at heart, they may discourage his involvement and end
their romantic relationship. Separating from a “deadbeat” dad may reduce the mother’s stress level and
allow her to increase available resources for the child through forming new partnerships (e.g., Waller

and Swisher2006.10

3 Statistical Model and Estimation Strategy

Conceptual Model

Consider a couplethat has a child out-of-wedlock. The model of parental investments in children and

process of relationship dissolution following childbirth may be formalized as follows:

G = BS+yXi+¢g (1)
S = X+ (2

whereC; denotes the observed child outcome of coupt is equal to {) if the couple separates (i.e.
dissolve their romantic relationship) ar®) ptherwise. The vectoX; includes characteristics of couple
i that influence their child investment decisions and their risk of relationship dissolution.

If the decision to end the relationship is exogenous to the couple’s child investment decisions,
then ordinary least squares regression yields an unbiased estimate of the effect of parental separation
on child outcomef§ in (1)). However, a couple’s child investment behavior might be endogenous to
whether the couple remained (romantically) involved, i.e. if there is dependence befnersahe;.
Correlation betweef§y andg; can arise due to:a) dependence betweef ands;; and p) dependence
betweens; andv; (Rosenbaum and Rubii983 Heckman and Robh1985.1! The methodology
employed here addresses selection on observafe3lie PSM method matches treated and control

children based on multiple dimensions of parental characteristics and mating patterns available in the

1O\McLanahan and Sandefut494 found that children living in stepparent families generally have better outcomes than
children in single-parent families.
1The two are not necessarily mutually exclusive.



FFCWS, thereby reducing potential bias induced by self-selection of relationship disséfution.

Potential Outcome Approach

Using the terminology of the evaluation literature, consider the “treatment” to be the separation (i.e. ro-
mantic relationship dissolution) between the biological parents of chid= 1 denotes the “treatment
group” (i.e. children whose parents separate), 8ng 0 denotes the “control group” (i.e. children
whose parents remain romantically involved). Cgtl) denote the potential outcome of childnder
treatment § = 1), andC;(0) the potential outcome if the same child receives no treatngnt Q).
Thus,Ci = SCi(1) + (1— S)Ci(0) is the observed outcome of childThe individual treatment effect
is Bi = Ci(1) — Ci(0), which is unobserved since eithg(1) or C;(0) is missing.

Alternatively, one might focus on the average effect of treatment on the treated (“effect of parents’

separation on children whose parents separate”), i.e. the ATET henceforth:

Bs—1=E(BilS =1) =E[G(1)|S = 1] -E[Ci(0)[S = 1] ()

which is the difference between the expected outcome of a child whose parents separate, and the
expected outcome of the same child if his/er parents were to remain romantically involved. While we
observe the outcomes of children whose parents separate, and are thus able to EEstiNE =1,

we cannot identify the counterfactual expectatd@; (0)|S = 1] without invoking further assumptions.

In our context where treatment status is likely non-random, repld€i@g0)|S = 1] with E[C;(0)|S =

0] is inappropriate since the treated and untreated might differ in their characteristics determining the

outcome. Matching estimators can be devised to address this problem.

Matching

Statistical matching is a way to identify a suitable comparison group that is comparable to the treated
on characteristicX that rule both the selection into treatment and the outcome under study. Selection

bias is eliminated provided all variablesXhare measured and balanced between the two groups. In

12selection bias due to unobservables is reduced to the extent thétateproxying for such unmeasured factors.



this case, outcome differences between the treated and controls provide an unbiased estimate of the

treatment effect.

Conditional Independence Assumption (CIA)

An identifying assumption of the matching method, namely the CIA, requires that conditional on ob-
servablesX, the distribution of potential outcomes of the treated in the absence of treatment to be the
same as the outcome distribution of the controls. Hence, the outcomes of children whose parents re-
mained romantically involved are what the outcomes of children whose parents sepanéteave

beenif their parents had remained romantically involvedt follows that the conditional response of
thetreatedunder no treatment for a givercan thus be estimated by the conditional mean response of

the untreated under no treatmétt.

Average Treatment Effect for the Treated (ATET)

Following the CIA, the average treatment effect on the treated can be computed as follows:

Bs=1 = E[G(1)|S=1]-E[G(0)|S=1] (4)
= Ex[E[G(1)[%,S=1-E[C(0)|X,S=1[S=1]
= Ex[E[G(1)[%,S=1-E[C(0) | X,S=0[S=1]
= Ex[E[Gi[%,S=1-E[G[X,S=0|S=1]

To estimate the ATET, one is to first take the outcome difference between the two treatment groups

conditional onX;, then average over the distribution of the observables in the treated popdfation.
Conditioning onX within a finite sample can be problematic if the vector of observables is of high

dimension. RubinX979 and Rosenbaum and Rubih983 suggest the use of thropensity score

i.e. the conditional probability of participating in the treatmp(X;) = Pr(S=1| X =Xx) = E(S | X),

13This rules out possible unobservables affecting IitB) andS. Our analysis matches treated with controls that are
comparable on a rich set of family and parental relationship characteristics available in the FFCWS.

4t assumes that there are untreated individuals for @a@h (S = 0| X; = x) > 0 for all x, implying that individuals
are matched only over the common support regiokK; afhere the treated and untreated group overlap.

15The regression equivalent of this procedure requires the inclusion of all the possible interactions between the observ-
ablesX;. Regression and matching approaches differ in the weighting schemes used to average estimates at different values.



to stratify the sample. They showed that by definition the treated and the non-treated with the same
propensity score have the same distributiorXofX, L. § | p(X).1® Furthermore, ifCi(0) L S | X,
thenCi(0) L S | p(X). This implies that matching can be performedpgiX;) alone, thus reducing the
dimensionality problem into a single varialpéX; ).

Matching treated and controls with the same propensity scores and placing them into one cell (i.e.,
observations with propensity scores falling within a specific range) means that the selection into treat-
ment is random within each cell. Consequently, the difference between the treated and the untreated
average outcomes at any valuemlX;) is an unbiased estimate of the ATET at that valug©X;).
Therefore, an unbiased estimate of the ATET can be obtained by conditionpgdnwhich is equal
to exact matching op(Xi): Big—1 = Epx)[(E(Ci | S =1,p(X)) —E(Ci | S =0,p(X))) | S = 1].

The implementation of this framework has several challenges. First, the propensity score itself
needs to be estimated. Second, since it is a continuous variable, the probability of finding an exact
match is theoretically zero. Therefore, a certain distance between the treated and untreated has to
be accepted. Several matching procedures have been devised to solve this problem (See Becker anc
Ichino (2002 for a discussion). This study employs three variationKefel estimators-"-18 There
are tradeoffs between the quantity and quality of the matches among these estimators but none is a

priori superior. However, their joint consideration offers a way to assess the robustness of our results.

4 Data, Sample, and Descriptive Evidence

Our data are drawn from the Fragile Families and Child Wellbeing Study (FFCWS). The study follows
a cohort of4,898 children and their parents 20 U.S. cities from birth {998 ~ 2000, at age one,
and again when the child is about three years'8l@he FFCWS is unique as it includes a large set

of children born to unmarried parents. Areas of information covered include parent-parent and parent-

16This is called thévalancing propertyof the propensity score.

various methods exist to implement matching estimates, all based on the same strategy of pairing individuals but
with different techniques for pairing or weighing schemes given to counterfactual individuals. This study implements three
derivatives of kernel matching: Uniform (i.e. radius), Epanechnikov and Gaussian kernels. Refer to the Technical Appendix
for a discussion of these estimators.

18Matching can be done with or without replacement of the control units. Matching with replacement reduces bias but
increase the variance. Here we use matching with replacement.

9For a detailed description of the study design and sampling methods, see Reichma20&tal. (



child relationships, socioeconomic activities, and child development.

Sample Selection

Our study sample consists f419 children all born to parents who were unmarried but romantically
involved at childbirth. The sample is selected in the following manner. First, given that the relationship
arrangement between the biological parents is crucial for our study question, we exclude children
whose parents’ relationship status at either the one- or three-year follow-ups cannot be idantified (
= 1,733 are dropped). Second, we focus on children born to unmarried biological parents who were
romantically involved at childbirth (i.e. either in cohabiting or visiting unions), therefore children
whose parents were either marri€d{cases) or not romantically involve@@2cases) at childbirth are
excluded. Third, we exclude children for whom we do not observe the outcome measure, i.e. whether
they have developed asthma by age thi@6(cases). Fourth, the parents 32 of the remaining
children had been married within the first year after childbirth, but divorced before their child reached
age three. To avoid confounding the effect of separation between never-married parents and parental
divorce, these observations are droppedrifth, we cross check the marriage date (available since
the one-year follow-up) with parents’ reported marital status at childbirth. Observations in which the
reported marriage date contradicts the reported marital status of the parents at childbirth are dropped
(9 observations). An addition®2 observations are dropped due to missing information on important
socioeconomic and demographic characterigfids.the resulting sample, consisting#34children
all born to unmarried parent87% of the parents have ended their (romantic) relationship by the time
their child reaches age three.

Finally, we estimate the propensity score of selection into treatment (i.e. the probability of parental
separation within three years since childbirth) within this sample484children. To ensure sufficient
overlap of the propensity scores between the treatment and control groups, observations with propen-

sity scores falling outside of the common support region are excluded from the anélysiatéd and

20We note, however, that our results are robust to the inclusion of these observations (results available upon request).

21To ensure that exclusion of these observations does not result in a selected sample (i.e. if the tendency of under-
reporting is correlated with the treatment), we constructed missing indicators for each of these covariates and conducted
t-tests of means for each of the missing indicators between the treated and control groups. None of the t-tests showed
significant differences in the prevalence of under-reporting across the two groups (results available upon request).
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8 controls), resulting in the final sample sizelo#i19 children.

Sample Descriptives

Table 1 presents summary statistics of the measures employed in this study. Sample means are pre-

sented for the full sample (Colum&sand3) and by treatment status (Colunmvhand 5).

Measure of Child Health

Child health is measured by a child’s likelihood of developing asthma by age three. Asthma is the most
common chronic illness affecting childréfA,with symptoms formulated since infancy (Klinnert et

al., 200]). Genetic predispositions combined with exposure to environmental toxins are common risk
factors for asthma onset (Weisch et 4B99 Sporik et al.,1991 Cogswell et al. 1987 Weitzman et

al., 1990. In the U.S., children from lower socioeconomic and minority backgrounds develop higher
rates of asthma, a pattern attributable to toxic environmental exposures and poor health investments
(Neidell,2004 Gergen et al.1988 Oliveti et al.,1996.

Psychological stress is also known to aggravate asthma, and the relationship between stressful life
events and the onset of asthma has been well established among the adult population (TE&Zd8naa,
Levitan,1985 Kilel&inen et al. 2002. Recent research also points to stress experienced by a caretaker
as an independent factor contributing to child asthma (Wright 2@02).23 Stressful life events, such
as parental relationship conflicts, have been found to be associated with asthma onset in infants, mainly
through the mother’s coping abilities that translate into her parenting behavior (Klinnertl€S).,

In the FFCWS, mothers are asked to report whether her child has asthma or asthma attacks (or

were informed by a health care professional that the child has asthbyadge one, and again by age

22Asthma in Children Fact Sheet,” American Lung Associatidf04

23Wright et al. studied the role of caregiver stress on infant asthma. Using a birth cohort with a family history of asthma
to account for genetic predisposition, they find that greater stress levels experienced by caregivers when thgtohild is
3 months old (before any symptoms of asthma can be detected) is associated with increased risk of recurrent episodes of
wheezing (clinical definition of asthma) in children during the firdtmonths of life. The findings are robust to established
controls and potential mediators (including socioeconomic status, birth weight, race/ethnicity, maternal smoking, breast-
feeding, indoor allergen exposure, and lower respiratory infections). In addition, the direction of causality runs from
caregiver stress to levels of infant wheezing, rather than the reverse.

24This is consistent with the standard definition of childhood asthma, which is measured based on the response of a parent
or adult household member (“America’s Children: Key National Indicators of Well-Be20@,,” Federal Interagency
Forum on Child and Family Statistics, Washington D.C.: U.S. Printing Office).
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three. Within our sampl€5%report having asthma or an asthma attack by age #¥r&ae incidence
of asthma differs markedly by treatment status: A significantly higher proportion of children whose
parents separated by age three reports have asB80%@, (relative to children whose parents remained

romantically involved 22%).

Who Gets Separated?

Relationships that dissolve within three years after childbirth were potentially less stable at the onset
(“childbirth”). Parents in visiting relationships at the time of childbirth are more likely than cohabiting
parents to separate within three years after a premarital Ri@dtiof cohabiting parents as opposed to
57%of visiting parents end their romantic ties within three years after childbirth (not shown). Children
whose parents separate are potentially more likely unplanned, as indicated by the greater percentage
of fathers who suggested abortion during the pregnancy. Having an unplanned pregnancy can strain
a romantic relationship, as it has been found to be associated with less positive interactions between
spouses (Cox et all999.

Studies of married couples have found husbands’ socioeconomic characteristics to be positively
correlated with marital stability, but not the wife’s (e.g., Why1®90. One of the most important
barriers to a stable relationship is financial instability, as a father that cannot contribute to the economic
wellbeing of the family is seen as a liability (Edin000. Consistent with this argument, we find that
fathers who separate from the child’s mother tend to be younger, foreign-born, less educated, and
less attached to the labor force, relative to fathers who remain romantically involved with their child’s
mother. Low levels of education and poverty are linked to risky and abusive behavior (e.g., Clark
et al.,2004). Unmarried non-resident fathers have been found to exhibit these risk factors at higher
rates than married or cohabiting fathers (Wilson and Brooks-GR@@], Jaffee et al.2001). Risk
factors may lead to lower father involvement with children both directly or indirectly, by weakening
relationships with the mother. Mothers may further mediate father involvement with the child even

after their romantic relationship with the father has ended (Fagan and B20@s3\,

25According to the2002National Health Interview Survey, abal2%of U.S. children under the age b8 are diagnosed
with asthma, but the incidence is much higher among minority children (2D@). Diagnosing asthma in young children
is more difficult than in older children, but an estimagi®o of kids with asthma develop symptoms by age two.

12



5 Estimation Results

Our descriptive evidence points to a negative association between parental separation and child’s like-
lihood of developing asthma. However, one cannot readily conclude that this association is causal, as
there may be factors that influence both the child outcomes and parental separation. Ideally, to deter-
mine whether this association ma be causal, we would like to identify the potential outcomes of these
childrenif their parents had remained romantically involvegince the counterfactual outcome is never
directly observed, statistical methods rely on using observed outcomes of the control group to estimate
the counterfactual.

In a standard OLS framework, the average outcomes of all control observations are used as the
counterfactual. The linearity assumption permits data from all observations to be combined into one
estimate, but the validity of the estimate is suspect when the average outcome is taken over observations
with very different characteristics (Levine and Pain®303. The estimation procedures create esti-
mates that are complex averages of the typical treatment effect on the treated (ATET) and the treatment
effect on controls (ATEC¥® As a result, the outcomes of children who experience parental separation
are potentially compared to children who are subjected to markedly different conditions, in addition to
their treatment status. Hence, it is difficult to conclude whether the estimated effect is indeed causal,
since it is potentially confounded by factors that drive parental relationship status as well.

Propensity score matching (PSM) methods relax the linearity assumption by matching each treated
observatioronly with controls who share similar observable characteristics. In this setting, children
who experience parental separation are compared only to children whose parents remain romantically
involved but share very similar (environmental) characteristics, and not to children who have are sub-
jected to very different conditions in addition to their treatment status. Hence, the estimated effect of
parental separation is the average of the typical effect of treatment on the treated only, and the differ-
ences in their outcomes are taken as driven by their treatment status only (i.e. the “causal’ effect of

parental separation).

26This means that the ATET is assumed to be equivalent to the ATEC.
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The Propensity Score of Parental Relationship Dissolution

The first step in implementing the matching method is to estimate the propensity score for the treat-
ment (“parental separation”) under study. Parents’ propensity to separate is defined as a function of
each parent’s socioeconomic and demographic characteristics, child-specific characteristics observed at
childbirth, and measures of union match quality. Tabpeesents the probit estimates of the propensity
score?’ Consistent with our descriptive evidence (holding everything else constant), parents who did
not co-reside at the time of childbirth (“visiting relationships”) are significantly more likely to dissolve
their romantic relationship within three years after childbirth. Unmarried fathers who are young (less
than20 years of age), foreign-born, poorly educated, and work few hours per week are significantly

more likely to see their romantic relationship with the child’s mother end.

Main Findings

The estimated effect of parental separation within three years after childbirth on child’s likelihood of
developing asthma by age three are presented in Ba#leWe report both the OLS estimate (Col-

umn 2), and the propensity score matching estimates based on the Gaussian, Epanechnikov, and uni-
form kernel (radius) estimators, respectively (ColurBts 7). To assess the sensitivity of the estimates

to the choice of bandwidth (or radius), we report results using different bandwidths (or radiuses).

We find that parental separation within three years after childbirth significantly increases the child’s
likelihood of developing asthma by age three. Specifically, the matching estimates show that parental
separation increases the child’s likelihood of developing asthm@&%yo 7%. Recall that disad-
vantaged fathers are significantly more likely to dissolve their romantic relationships with the child’s
mother. A notable share of unmarried fathers have disadvantaged characteristics that may not be con-
ducive to increase engagement (or sustain romantic involvement), hence the mothers are more likely

to terminate their potentially “unhealthy” relationships (see Waller and Swighéf. Recall that the

2’Estimating the propensity score using a logit model produces very similar results.

28Following the algorithm proposed by Dehejia and Wahb@99), observations are grouped into blocks defined based
on the estimated propensity score and then the balancing property is tested within each block to ensure that the observables
are sufficiently similar between the treated and controls within each block. Once the balance is achieved, the distributions
of covariatesX among the treated and control groups should be identical within each block. (For details of the test of the
balancing property within each block, see Appendix Tdbld-igurel shows the box plot of the estimated propensity score
within each block. The figure reveals that there is good overlap in terms of the propensity score within each block.

29For a detailed discussion, refer to the Technical Appendix.
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PSM estimates the potential outcome difference of children whose parents separate if their parents had
remained romantically involved. Hence, this result implies that, if these fathers had remained involved
with their children’s mothers, their children would have had significantly worse health outcomes.

We also note that while the matching estimates confirm the direction of the effect suggested by
the parametric estimate, they are consistently larger in magnitude. This indicates that relationship
dissolution is not as detrimental (at least for some children) for the health of out-of-wedlock children
as one might suspect. To see this, consider an average child whose parents separate (treatment group)
As discussed above, this child is more likely to have a father with risk factors. The fact that the
outcome difference between a treated child and a child in the control group that does not (necessarily)
share similar disadvantages is smaller than the outcome difference between the same treated child and
a control child that does share these disadvantages implies that at least for some children in the treated
group, having a disadvantaged father who is no longer involved with the mother is not as detrimental

as if their parents had remained romantically involved.

6 Conclusion

To date, one in every three children in the U.S. is born to unmarried parents. As a results, under-
standing the influences of parental separation on out-of-wedlock children is becoming increasingly
important. While the implications of relationship dissolution between married couples (“divorce”) on
their children has been extensively studied, the consequences of a break-up between unmarried cou-
ples on children involved has received very little systematic attention. The well-established negative
association between parental divorce and child wellbeing may not readily generalize to the popula-
tion of unmarried families, since couples who have children out-of-wedlock are known to be different
from “traditional couples”. Furthermore, existing evidence of a negative association between parental
separation and child outcomes does not readily speak of a causal relationship since factors driving the
dissolution may be correlated with determinants of child wellbeing.

This study documents a causal relationship of parental separation on child health among the pop-
ulation of out-of-wedlock children. Using a recent and representative sample of children all born to

unmarried parents in the U.S. and adopting a treatment outcome framework to account for self-selection
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into relationship dissolution, we provide evidence that parents’ separation has a detrimental effect on
child health. By matching children who share similar conditions but differ only in terms of whether
their parents separate, we find that children whose parents separate aréumdoe likely to develop
asthma by age three. In addition, our results provide some evidence that the negative impact on children
could have beerven larger if the parents who dissolved their relationships had remained involved.

Our findings are consistent with explanations that poor health investments and caretaker stress are
important determinants of asthma among young children. In particular, we find that socioeconomic
disadvantages of fathers are crucial in explaining the relationship dissolution of unwed parents. Simi-
larly, the status and quality of unmarried parents’ relationships seem to be important predictors of early
paternal involvement (Carlson and McLanah2®04 Johnson2001). In addition to the lack of avail-
able resources as a result of having a “deadbeat” dad, having a partner who is unable (and potentially
unwilling) to provide for the family may contribute to relationship instability and heightened stress
level for the mother. If the mother were to maintain a romantic relationship with the father, as opposed
to being single or involved with a new partner, she may experience greater socioeconomic hardships
and tension with adverse effects on her parenting behavior. Hence, promoting greater (or maintained)
involvement between these parents may push them into unhealthy relationships (AllardL@94l.,
Raphael and Tolmari,997), with potentially undesirable consequences for the children involved.

The rise in unmarried parenthood and research suggesting that children from single parent families
face disadvantages as adults, prompted recent policies geared towards responsible fatherhood initiatives
and promoting greater involvement of fathers with their biological children (Har2@d2. While
there is evidence suggesting that the majority of unmarried fathers are highly involved in their child’s
lives, especially during the first few years after childbirth (McLanahan et@9§, studies of divorced
fathers indicate that men often disengage from their children when their romantic relationship with the
mother ends (e.g., Furstenberg and ChedlB91). Even more controversial, government funding for
programs promoting fathers’ co-residence with their children through marriage are in place. While
our findings generally support stronger child support enforcements to protect out-of-wedlock children
from socioeconomic hardship, policies that promote marriage between unmarried parents should be
mindful that a notable share of the fathers that they are targeting will have characteristics that may not

be conducive for healthy relationships nor increased engagement.

16



References

Allard, M.A., R. Albeda, M.E. Colten, and C. Cosenza. In Harm’s Way? Domestic Violence, AFDC
Receipt, and Welfare Reform in Massachusdtsston, MA: University of Massachusetts, Mc-
Cormack Institute and the Center for Survey Research, 1991.

Becker, G.S. “A Theory of Marriage: Part I."Journal of Political Economy81(4), 1973, 813-46.
Becker, G.S. “A Theory of Marriage: Part Il."Journal of Political EconomyB82(2), 1974, S11-S26.
Becker, G.S. A Treatise on the Famil{Enl. Ed.) Cambridge, MA: Harvard University Press, 1991.

Becker, G.S., E. Landes, and R. Michael*An Economic Analysis of Marital Instability,Journal of
Political Economy85, 1977, 1141-88.

Becker, S.0., and A. Ichino. “Estimation of Average Treatment Effects Based on Propensity Scores.
The Stata JournaR(4), 2002, 358-77.

Blau, D.M. “The Effect of Child Care Characteristics on Child Developmedbtrnal of Human
Resources34(4), 1999, 786-822.

Brown, S. “Child Well-Being in Cohabiting Families,” inJust Living Together: Implications of Co-
habitation on Families, Children, and Social Poli@dited by Booth, A., and A. Crouter. Man-
wah, NJ: Lawrenc Erlbaum Associates, 2002, 173-87.

Brown, S. “Family Structure and Child Well-Being: The Significance of Parental Cohabitationr-
nal of Marriage and The Famil\§6(2), 2004, 351-67.

Bumpass, L., and H.H. Lu. “Trends in Cohabitation and Implications for Children’s Family Contexts
in the United States.Population Studie4(1), 2000, 29-41.

Carlson, M., and S. McLanahan. “Early Father Involvement in Fragile Families,” i@onceptual-
izing and Measuring Father Involvemerddited by R. Day and M. Lamb. Mahwah, N.J.:
Lawrence Erlbaum Associates, 2004, 241-71.

Carlson, M., S. McLanahan, and P. England.“Union Formation in Fragile FamiliesDemography,
41(2), 2004, 237-61.

Cherlin, A.J. Marriage, Divorce, RemarriaggRev. and Enl. Ed.). Cambridge, MA: Harvard Uni-
versity Press, 1992.

Cherlin, A.J. “Going to Extremes: Family Structure, Children’s Well-Being, and Social Sciences.”
Demography36, 1999, 421-28.

Cherlin, A.J., J. Griffith, and J. McCarthy. “A Note on Maritally-Disrupted Men’s Reports of Child
Support in the June 1980 Current Population Surveginography20(3), 1983, 385-89.

Clark, D., J. Cornelius, D. Wood, and M. Vanyukov. “Psychopathology Risk Transmission in Chil-
dren of Parents with Substance Use Disordefsiierican Journal of Psychiatryi61, 2004,
685-91.

Coleman, J. “Social Capital in the Creation of Human Capitahinerican Journal of Sociolog@4,
1988, S95-S120.

17



Dehejia, R., and S. Wahba.“Causal Effect in Nonexperimental Studies: Reevaluation of the Eval-
uation of Training ProgramsJournal of the American Statistical Associati@%(488), 1999,
1053-62.

Drewianka, S. “How Will Reforms of Matrital Institutions Influence Marital Commitment? A Theo-
retical Analysis."Review of Economics of the Househd¢B), 2004, 303-23.

Edin, K. “Few Good Men: Why Poor Women Don’t Remarnjinerican Prospect,1(4), 2000, 1-8.

Fagan, J., and M. Barnett. “The Relationship between Maternal Gatekeeping, Paternal Competence,
Mothers’ Attitudes about the Father’s Role, and Father Involvem@attnal of Family Issues,
24, 2003, 1020-43.

Furstenberg, F.F., Jr., and A. Cherlin. Divided Families: What Happens to Children when Parents
Part, Cambridge, MA: Harvard University Press, 1991.

Garfinkel, 1., S.S. McLanahan, and T.L. Hanson. “A Patchwork Portrait of Nonresident Fathers,” in
Fathers Under Firegdited by I. Garfinkel, S. McLanahan, D. Meyer, and J. Seltzer. New York:
Russell Sage Foundation, 1998, 31-60.

Garfinkel, 1., D. Glei, and S.S. McLanahan. “Assortative Mating among Unmarried Parents: Impli-
cations for Ability to Pay Child SupportJournal of Population Economic45(3), 2002, 417—-
32.

Goldstein, J.R., and K. Harknett. “Parenting Across Racial and Class Lines: Assortative Mating
Patterns of New Parents Who Are Married, Cohabiting, Dating or No Longer Romantically In-
volved.” Social Forces85(1), 2006, 121-43.

Harden, B. “Finding Common Ground on Poor Deadbeat Dad$i¢ New York Timegebruary 3,
2002, p. 3.

Heckman, J.J., and R. Robb Jr. “Alternative methods for evaluating the impact of interventions: An
overview.” Journal of Econometrics30(1), 1985, 239-67.

Heckman, J.J., and V.J. Hotz. “Choosing Among Alternative Nonexperimental Methods for Esti-
mating the Impact of Social Programs: The Case of Manpower Trainiogrnal of The Amer-
ican Statistical Associatior84, 1989, 862—80.

Heckman J.J., H. Ichimura, and P. Todd. “Matching as an Econometric Evaluation Estimator: Ev-
idence from Evaluating a Job Training Programnieview of Economic Studieg4(4), 1997,
605-54.

Heiland, F., and S.H. Liu. “Family Structure and Wellbeing of Out-of-Wedlock Children: The Sig-
nificance of the Biological Parents’ Relationship&mographic Researchp(4), 2006, 61-104.

Hofferth, S.L. “Women’s Employment and Care of Children in the United States,Women’s Em-
ployment in a Comparative Perspectieglited by T. Van der Lippe and L. Van Dijk. New York:
Aldine de Gruyter, 2001, 151-74.

Imbens, G. “Nonparametric Estimation of Average Treatment Effects Under Exogeneity: A Review.”
Review of Economics and Statisti8§(1), 2004, 4—-29.

18



Jaffe, K., and G. Chacon-Puignau.“Assortative Mating: Sex Differences in Mate Selection for Mar-
ried and Unmarried Couples:iluman Biology67(1), 1995, 111-20.

Jaffee, S.R., A. Caspit, T.E. Moffitt, A. Taylor, and N. Dickson. “Predicting Early Fatherhood and
Whether Young Fathers Live with Their Children: Perspective Findings and Policy Considera-
tions.” Journal of Child Psychology and Psychiatd?, 2001, 803—-15.

Johnson, W.E. Jr. “Paternal Involvement among Unwed FatheiGliildren and Youth Services Re-
view, 23, 2001, 513-36.

Lamb, M.E. The Role of the Father in Child Developmédéw York: John Wiley & Sons, Inc., 2004.

Lechner, M. “A Note on the Common Support Problem in Applied Evaluation Studies.” Discussion
Paper 2001-01, Department of Economics, University of St. Gallen, 2001.

Levine, D.I., and G. Painter. “The Schooling Costs of Teenage Out-of-Wedlock Childbearing: Analy-
sis with a Within-School Propensity-Score-Matching EstimateeView of Economics and Sta-
tistics,85(4), 2003, 884—-900.

Liu, S.H. “Is my Parents Divorce to Blame for my Failure in Life? A joint Model of Child Educational
Attainments and Parental Divorce,” manuscript, Department of Economics, University of Miami,
2005.

Liu, S.H., and F. Heiland. “Should we get Married? The Effect of Parents Marriage on Out-of-
Wedlock Children,” manuscript, University of Miami, 2007 (earlier version published as Frag-
ile Families Working Paper WP07-02-FF (http://crcw.princeton.edu/workingpapers/WP07-02-
FF.pdf).

Maccoby, E.E., and J.A. Martin. “Socialization in the Context of the Family: ParentChild Interac-
tion,” in Handbook of Child Psychology: Socialization, Personality, and Social Development,
\ol. 4., edited by P.H. Mussen and E. M. Hetherington. New York: Wiley, 1983, 1-101.

Manser, M., and M. Brown. "Marriage and Household Decision-Making: A Bargaining Analysis.”
International Economic Revie®1(1), 1980, 31-44.

Manning, W., P. Smock, and D. Majumbar. “The Relative Stability of Cohabiting and Marital Unions
for Children.” Population Research and Policy Revi&8(2), 2004, 135-59.

Martin, J.A., B.E. Hamilton, P.D. Sutton, S.J. Ventura, F. Menacker, and S. Kirmeyer. Births: Fi-
nal Data for 2004,\ol. 55. Department of Health and Human Services, Center for Disease
Control and Prevention, National Center for Health Statistics, 2006.

McElroy, M.B., and M.J Horney. “Nash-Bargained Household Decisions: Toward a Generalization
of the Theory of DemandIhternational Economic Revie®2(2), 1981, 333-49.

McElroy, M.B. “The Empirical Content of Nash-Bargained Household Behaviarrnal of Human
Resources25(4), 1990, 559-83.

McLanahan, S. “Family Structure and the Reproduction of Poveritherican Journal of Sociology,
90(4), 1985, 873-901.

19



McLanahan, S., |. Garfinkel, J. Brooks-Gunn, H. Zhao, W. Johnson, L. Rich, M. Turner, “Unwed
Fathers and Fragile FamiliesCenter for Research on Child Wellbeingprking Paper #98-12,
1998.

McLanahan, S., and G. Sandefur. Growing Up with a Single Parent: What Hurts, What Hel@am-
bridge, MA: Harvard University Press, 1994.

Michael, R.T. “Education in Nonmarket Productionldurnal of Political Economy81(2), 1973, 306—
27.

Nock, S. “The Consequences of Premarital Fatherhoddiierican Sociological Revie®3(2), 1998,
250-63.

Osborne, C., S. McLanahan, and J. Brooks-Gunn.*Young Children’s Behavioral Problems in Mar-
ried and Cohabiting Families.” Center for Research on Child Well-Being Working Paper No.
03-09-FF, 2004.

Osborne, C., and S. McLanahan.“The Effects of Partnership Instability on Parenting and Young
Children’s Health and Behavior.” Center for Research on Child Well-Being Working Paper No.
04-16-FF, 2006.

Raphael, J., and R.M. Tolman. “Trapped by Poverty, Trapped by Abuse: New Evidence Document-
ing the Relationship between Domestic Violence and Welfare.” The Taylor Institute and Uni-
versity of Michigan Research Development Center on Poverty, Risk, and Mental Health, 2006
(http: //wwwsswunmichedwtrapped/ pubstrapped pd f).

Reichman, N., I. Garfinkel, S. McLanahan, and J. Teitler. “The Fragile Families: Sample and De-
sign.” Children and Youth Services Revi&8(4/5), 2001, 303-26.

Ribar, D.C. “What Do Social Scientists know About the Benefits of Marriage? A Review of Quanti-
tative Methodologies.” IZA Discussion Paper No. 998, 2004.

Rosenbaum, P.R., and D.B. Rubin.“The Central Role of the Propensity Score in Observational Stud-
ies for Causal EffectsBiometrikg 70(1), 1983, 41-55.

Rosenzweig, M.R.“Welfare, Marital Prospects, and Nonmarital Childbearingptirnal of Political
Economy107(6), 1999, S3-S32.

Rubin, D.B. “Using Multivariate Matched Sampling and Regression Adjustment to Control Bias in
Observation StudiesJournal of the American Statistical Associatidi4,(366), 1979, 318-28.

Shaw, K. “The Quit Propensity of Married MenJournal of Labor Economic£(4), 1987, 533-60.
Silverman, B.W. Density Estimation,.ondon: Chapman and Hall, 1986.

Sorenson, E.“A National Profile of Nonresident Fathers and Their Ability to Pay Child Support.”
Journal of Marriage and the Family9(4), 1997, 785-97.

Thomson, E., T.L. Hanson, and S. McLanahan.“Family Structure and Child Wellbeing: Economic
Resources vs. Parental BehavioSdcial Forcesy3(1), 1994, 221-42.

Waller, M.R. and R.R. Swisher. “Fathers’ Risk Behaviors in Fragile Families: Implications for ‘Healthy’
Relationships and Father Involvemergdcial Problems53(3), 2006, 392—-420.

20



Waite, L.J. and M. Gallagher. The Case for Marriage: Why People are Happier, Healthier, and Bet-
ter Off Financially.New York: Broadway Books, 2000.

Weiss, Y., and R.J. Willis. “Match Quality, New Information, and Marital DissolutionJournal of
Labor Economicsl5(1), 1997, S293-S329.

Willis, R.J., and J.G. Haaga. “Economic Approaches to Understanding Nonmarital FertiliBopu-
lation and Development Revie2, 1996, 67—86.

Willis, R.J. “A Theory of Out-of-Wedlock ChildbearingJournal of Political Economy107(6), 1999,
S33-S64.

Wilson, M., and J. Brooks-Gunn “Health Status and Behaviors of Unwed Fathefstiildren and
Youth Services Revie23, 2001, 377-401.

Wu, L.L. “Effects of Family Instability, Income, and Income Instability on the Risk of a Premarital
Birth.” American Sociological Revie®]1(3), 1996, 386—406.

Whyte, M.K. Dating, Mating, and MarriageNew York: Aldine de Gruyter, 1990.

21



TABLE 1: Sample Means by Relationship Status Three Years after an Out-of-Wedlock Birth

Entire Sample Parents’ Relationship Status
(3 Years after Childbirth)
Mean [S.D.] Involved Separated
Child developed asthma by Age3 0249 [0.433 0.221 Q298
Parents Separated by Age3 0371 [0.483
Parents’ Relationship at Childbirth
Cohabiting 0.654 [0.479 0.765 Q466
Visiting 0.346 [0.479 0.235 Q534
Child Characteristics
Child is of low birth weight & 88 0z) 0.107 [0.309 0.108 Q105
Child is female 0.464 [0.499 0.479 Q437
Child’s birth order (mother):
- 1% 0.376 [0.485 0.353 0416
- 2nd 0.330 [0.47Q 0.336 Q319
- 3 or higher 0.294 [0.454 0.311 Q264"
Parent’s Demographic Characteristics
Mother's age< 20 at childbirth 0.228 [0.419 0.197 Q279
Father’s age< 20 at childbirth 0.111 [0.31§ 0.089 Q149
Father is younger than mother 0.195 [0.380 0.207 Q175
Mother’s race/ethnicity:
- white 0.165 [0.37] 0.185 Q129
- black 0.523 [0.50Q 0.456 0635
- Hispanic 0.285 [0.457 0.331 Q207
- other 0.028 [0.164 0.027 Q029
Father’s race/ethnicity:
- white 0.126 [0.337 0.144 Q095
- black 0.557 [0.497 0.495 0662
- Hispanic 0.285 [0.452 0.328 0213
- other 0.032 [0.17§ 0.032 Q030
Mother and father of different race/ethnicity 0.145  [0.353 0.143 Q150
Mother is foreign-born 0.111 [0.319 0.147 Q05717
Father is foreign-born 0.218 [0.413 0.209 0234
Child’s Household Income
Income less than1®,000 Q202 [0.402 0.163 0269
Income between®,000and $£4,999 Q340 [0.474 0.352 Q319
Income at least &b, 000 0458 [0.49§ 0.484 Q41
N 1,419 893 526

(Continued)




TABLE 1: Sample Means by Relationship Status Three Years after an Out-of-Wedlock Birth

Entire Sample Parents’ Relationship Status
(3 Years after Childbirth)
Mean [S.D.] Involved Separated
Parents’ Education
Mother’'s education:
- less than H.S. diploma 0.367 [0.482 0.364 Q373
- high school diploma / GED 0.356 [0.479 0.345 Q375
- some college 0.247 [0.437 0.285 0230
- bachelor & beyond 0.030 [0.17Q 0.034 Q023
Father’s education:
- less than H.S. diploma 0.375 [0.484 0.386 Q357
- high school diploma / GED 0.383 [0.48q4 0.354 Q434
- some college 0.213 [0.41Q 0.229 Q186"
- bachelor & beyond 0.028 [0.166 0.032 Q023
Father is less educated than mother 0.271 [0.445 0.279 Q257
Parents’ Labor Market Activities
Mother works 0.190 [0.393 0.199 Q175
Mother’s weekly hours of work 3575 [9.199 36.08 3510
Mother’s annual labor income:
- less than $0,000 Q423 [0.495 0.417 0432
- between $0,000and $4,999 0432 [0.494 0.424 Q444
- at least 85,000 Q145 [0.353 0.158 Q123
Father works 0.839 [0.369 0.862 Q798
Father’s weekly hours of work 4371 [1152] 4411 4288
Father's annual labor income:
- less than $0,000 0280 [0.449 0.264 Q315"
- between $0,000and $4,999 Q473 [0.500 0.466 0486
- at least 25,000 Q247 [0.431] 0.270 Q199
Mother’s labor income> father’s 0.121 [0.32§ 0.145 Q071
Other Characteristics
Mother is catholic 0.281 [0.45Q 0.326 Q204
Mother reports no religious affiliation 0.128 [0.334 0.123 Q137
Mother attends religious activities frequently 0.166  [0.372 0.165 Q169
Parents’ have known each other forl Year 0.245 [0.43Q 0.236 0260
before pregnancy
Father suggested abortion during pregnancy 0.152  [0.359 0.137 Q177
Prenatal smoking and/or drinking (mother) 0.268 [0.443 0.263 0278
Maternal grandmother’s education {HS) 0.216 [0.417 0.218 0213
Mother’s PPVT score (Yed3) 8811 [1115] 8858 87.39"
N 1,419 893 526

Notes:Sample means between “children whose parents remained romantically involved” and
“children whose parents separated” by 8ge statistically significantly different at the= 5% level,
T =10%level.



TABLE 2: Probit Estimates of the Propensity Score

Child is of low birth weight & 88 0z)
Child is female

Child’s birth order (mother):

- (Ref: 189

_ 2nd

- 34 or higher

Mother’s age< 20
Father’s age< 20
Father is younger than mother

Parents’ race/ethnicity:

- (Ref: both black)

- both white

- both Hispanic

- both other

- mother is white, father is non-white

- mother is black, father is non-black

- mother is Hispanic, father is non-Hispanic
- mother is other, father is non-other

Parents’ region of birth:

- (Ref: both U.S.)

- mother is foreign-born, father is not
- father is foreign-born, mother is not
- both parents are foreign-born

Mother’s education:

- (Ref: less than HS)
- H.S. diploma / GED
- some college

- bachelor & beyond

Father’s education:

- (Ref: less than HS)
- H.S. diploma / GED
- some college

- bachelor & beyond

Coefficient Robust Standard Error P > |Z
—0.034 Q120 [0.7800
—0.080 Q073 [0.278
-0.114 Q092 [0.214
—0.170 Q104 [0.101

0048 Q107 [0.652
0227 Q0134 [0.09]
—0.059 Q103 [0.565
—0.274 Q144 [0.057]
—0.122 Q150 [0.413
0.312 Q397 [0.432
—0.002 Q198 [0.992
0.213 0224 [0.343
0.074 Q203 [0.717
—0.218 Q465 [0.639
—0.403 0278 [0.147
0.308 Q122 [0.017
—0.318 Q183 [0.081]
—0.059 Q156 [0.703
—0.146 0255 [0.567]
—0.440 Q424 [0.299
0.250 Q150 [0.095
0.174 0251 [0.488
0.344 Q422 [0.419

(Continued)




TABLE 2: Probit Estimates of the Propensity Score

Coefficient Robust Standard Error P > |z

Father’s education relative to mother’s:

- (Ref: same)
- less 0.061 Q174 [0.725
- more —0.131 0169 [0.439

Child’s household income:

- (Ref: less than $0,000)

- between $0,000and $4,999 —0.153 Q112 [0.172
- at least 85,000 —0.092 Q117 [0.428
Parents’ labor force participation:

- (Ref: neither parents work)

- both parents work —0.092 0361 [0.800
- only mother works 0.358 Q423 [0.397]
- only father works 0.219 Q137 [0.109
Mother’'s weekly hours of work 0.007 Q009 [0.45Q
Father's weekly hours of work —0.005 Q002 [0.034
Mother’s labor income exceeds father’s —0.538 0336 [0.110

Length of parents’ relationship
before pregnancy:
- (Ref: more thar2 years)

- less tharé months 0.030 Q123 [0.807]
- 6 months tol year 0.173 Q112 [0.120
-1to2years 0.029 Q095 [0.762
Mother is catholic —0.078 Q113 [0.490
Mother has no religious affiliation 0.031 Q114 [0.786
Mother attends religious activities frequently  —0.003 Q102 [0.978
Father suggested abortion during pregnancy —0.007 Q101 [0.9449
Maternal grandmother attained more —0.055 Q099 [0.579
than a high school education

Prenatal smoking / drinking (mother) 0.105 Q089 [0.242
Parents in visiting relationship at childbirth 0.604 Q085 [0.000
Mother’s PPVT score (Yed) —0.000 Q004 [0.969
Constant —0.570 Q441 [0.1969

Log Likelihood= —82131
Pseudd?? = 0.132

Notes:? Additional controls for “mother’s state of residence at childbirth4 §tate dummies) omitted
here.P Region of Common Suppos [0.05292221, 0.83660801].
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TECHNICAL APPENDIX

Matching Estimators

Let T andC be the set of treated and untreated individuals, respectively. The observed outcome of a
treated individual be denotedl andYJ-C denotes the observed outcome of an individual in the control
group. LetC(i) be the set of control individuals matched to the treated individuath an estimated
propensity scorg;.

In general, theKernel matchingmatched all treated observations with a weighted average of all
control observations with weights that are inversely proportional to the distance between the propensity
scores of treated and controls. Tkernel matching estimatas given by:

= (1/NT) Z[YiT - [(_%chK((pj = p)/hn)/ (S YEK((Pe— pi)/hn))]]
€ IE

i keC

whereK(-) is a kernel function anth, is a bandwidth parameter. In this study we consider three
matching estimators, namdljniform (also known as the “radius” matching estimat&panechinikoy
andGaussiarkernels, each uses a specific kernel function:

e Epanechinikov: K(u) = (3/4)(1—u)? for |u] < 1, andO otherwise
e Gaussian:K(u) = (1/v2mexd—u?/2] for all u
e Uniform (Radius): K(u) =1/2for |u| < 1 and0 otherwise

Under the standard conditions on the bandwidth and kernel,

_ZCY;CK«IO; —p)/Mn)/ S YEK((pc— i) /hn)
IS

keC

is a consistent estimator of the counterfactual outcigne

Choosing the Bandwidth

Silverman’s rule-of-thumb1(986 may be used to select the optimal bandwidth:
h=1.06x Min{G,R/1.34} x n"5

whered = sample standard deviatioR, = interquartile range 758"-quantile — 25"-quantile), and

n = sample size. The method is based on the assumption that the underlying distribuXidithef
propensity score) is normally distributed. The rule-of-thumb will give reasonable results for all distri-
butions that are unimodal, fairly symmetric and do not have fat tails. However, the rule-of-thumb may
not be applicable in our case as the distribution of the estimated propensity score is far from normal
(see Appendix Figuré). As a result, the bandwidth suggested by the rule-of-thumb may be far from
optimal. If the choice of bandwidth is too large, the treated and their matches tend to differ more on
observable characteristics. As a result, the matching estimates tend to converge to that produced by the
OLS. Our matching estimates using the bandwidth suggested by the rule-of-thuah@48) is very

close to the OLS estimates. Hence, we choose smaller bandwidil() &nd0.005) to ensure closer
matches between the treated and controls are used in the estimation.

Robustness Analysis




Relaxing the Common Support Conditio®@ur estimates are based on observations with propensity
scores falling within the common support, to ensure that there are sufficient overlap between the treated
and control units to enhance comparability, which may improve the quality of our estimates. A potential
drawback of imposing the common support restriction is that high quality matches may be lost at the
boundaries of the common support and the sample may be considerably reduced. Hence imposing the
common support restrictions is not necessarily better (Lech@@1). Imposing the common support
condition results ir8 control and7 treated units being dropped from our main analysis. To ensure that
our estimates are not sensitive to the inclusion of these observations, we relax the common support
condition and re-estimate the ATET using Alt34 observations.

Appendix Figure2 presents the box plot of the propensity score overlap for this sample. Overall,
the ATET estimates obtained by relaxing the common support condition are very similar to our main
results (results available upon request).

Assessing the Conditional Independence Assump#onidentifying assumption of the matching

method, namely CIA, requires that conditional on the observables, the distribution of the potential
outcomes of the treated group in the absence of treatment is identical to the outcome distribution of
the controls. Yet since the data are uninformative about the distribution of potential outcomes for the
treated group in the absence of treatment, they cannot directly reject the CIA. In208ds{roposes

an indirect way of assessing its plausibility, relying on estimating a causal effect that is known to be
zero. Specifically, the test involves estimating the causal effect of the treatment on a lagged outcome,
with its value determined prior to the treatment itself. If it is not zero, this implies that the underlying
conditional distribution of the potential outcomes of the treated under no treatment is not comparable
to control outcomes. The power of this test is enhanced if the variable used in this proxy test is closely
related to the outcome of interest.

We estimate the “causal” effect of parents’ separation within three years after childbirth on the
child’s birth weight. A child’s birth weight is realized before the treatment can take place, and poten-
tially correlated with the child’s subsequent health development. All of our matching estimates show
that parents’ separation has no effect on child’s birth weight (results available upon request).
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APPENDIX FIGURE 1: Distribution of the Estimated Propensity Score
(Relaxing the Common Support Condition)

0 |
A
N -
0 |
>
:‘5
o
[a)
LO_ -
O — T T T T T
0 2 4 6 8 1
Estimated propensity score
APPENDIX FIGURE 2: Box Plot of the Propensity Score
(Relaxing the Common Support Condition)
® - = =

L

.6

L

Estimated propensity score
4
1

.2
1

%éé

© T C T C T C T C T
Block 1 Block 2 Block 3 Block 4 Block 5




