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ABSTRACT

How Does Parental Divorce Affect
Children’s Long-term Outcomes?”

Numerous papers report a negative association between parental divorce and child
outcomes. To provide evidence whether this correlation is driven by a causal effect, we
exploit idiosyncratic variation in the extent of sexual integration in fathers’ workplaces:
Fathers who encounter more women in their relevant age-occupation-group on-the-job are
more likely to divorce. This results holds also conditioning on the overall share of female co-
workers in a firm. We find that parental divorce has persistent, and mostly negative, effects
on children that differ significantly between boys and girls. Treated boys have lower levels of
educational attainment, worse labor market outcomes, and are more likely to die early.
Treated girls have also lower levels of educational attainment, but they are also more likely to
become mother at an early age (especially during teenage years). Treated girls experience
almost no negative employment effects. The latter effect could be a direct consequence from
the teenage motherhood, which may initiate an early entry to the labor market.
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1 Introduction

Numerous papers in various disciplines of social sciences document a strong negative
empirical association between parental divorce and a wide range of child outcomes. This
nexus is quite persistent and leaves children from divorced parents worse off even as adults.
Among others, they have lower human capital and exhibit lower economic productivity.
Most scholars are aware that it is not clear to which degree this relationship is causal
(see, for instance, Manski et al., 1992; Painter and Levine, 2000; Amato, 2010; Bhrolchdin,
2013; Géhler and Palmtag, 2015). A number of confounding factors that provoke parental
divorce may also be detrimental to the child outcomes under consideration. Some, but
not all, papers find evidence for such a non-random selection into divorce.!

To answer the question whether children are causally affected by parental divorce,
exogenous variation in the divorce likelihood is indispensable. The construction of a valid
empirical counterfactual is, however, not only necessary for empirical identification, but
also essential to ascertain the causal channels through which children are affected, and is
thus needed to form any expectation about the effect on child outcomes. If one would use
child outcomes emerging from a stable and healthy family background as a benchmark,
one would clearly expect a negative effect of divorce, which could work through multi-
ple channels. A probably more relevant counterfactual situation is a family background
characterized by (at least temporary) parental conflicts. In such a situation, children may
even benefit from divorce, if the post-divorce situation is comparably more beneficial than
growing up in a two-parent household fraught with conflicts.

Existing evidence is hard to interpret, since most of the literature does neither suffi-
ciently define the counterfactual situation (which is implicitly presumed in any analysis),
nor offer a convincing research design. McLanahan et al. (2013) provide a comprehensive
survey of this literature. They show that the majority of the papers use single-equation
models. These papers must assume that divorce is randomly assigned conditional on
observables. Some papers include lagged dependent variables so that they can control
for child outcomes measured before divorce. These models are restricted to a specific
set of outcomes (e.g. school grades), and, therefore, not applicable to many important
outcomes. Moreover, it seems unlikely that a pre-divorce child outcome controls for all
remaining confounding factors. For instance, parental behaviour may change over time
due to negative life-events (such as health shocks, unemployment, or alcoholism). A final
group of papers tries to exploit variation in the age at divorce across siblings. Such sibling
fixed-effects estimations are often quite sensitive to specification issues concerning birth
order or cohort effects (Sigle-Rushton et al., 2014).2 There is, to the best of our knowledge,

LCompare, for instance Cherlin et al. (1991); Piketty (2003) and Morrison and Cherlin (1995).

2A recent application of sibling-fixed effects studying children’s long term outcomes is Chen and Liu
(2014). The authors find a significant negative effect on college admission for children, who were exposed
to parental divorce before the age of 18. Another methodological approach is used by Steele et al.



no paper analysing the effect of parental divorce using a design-based approach.

We argue that one should aim for an identification strategy that allows for selection
into divorce based on unobservables. On top of that, an ideal source of exogenous variation
identifies a treatment effect at a margin of broader interest. In this paper, we suggest to
exploit idiosyncratic variation in the extent of sexual integration in fathers’ workplaces
within an instrumental variables (IV) approach to establish a causal effect. McKinnish
(2004, 2007) and Svarer (2007) show that individuals who have workplaces with a larger
fraction of coworkers of the opposite sex are significantly more likely to divorce later
on. This empirical finding is in line with the economic model of marriage and divorce
(Becker, 1973, 1974; Becker et al., 1977), which stresses imperfect information at the time
of marriage and the acquisition of new information while married as key determinants
of divorce. In particular, new information regarding alternative outside options seems
decisive. Sexual integrated workplaces reduce the cost of extramarital search and allow
married individual to meet alternative mates, which increases the likelihood of divorce.
Thus, we aim to identify the causal effect of divorce for those children, whose father left
the family, since he met by chance a new partner at work. We would like to argue that this
research design evaluates a realistic divorce-scenario and offers a well-balanced relationship
between internal and external validity. As such, our estimates of the effect of parental
divorce on children’s demographic and human capital outcomes can be informative for
policy making.?

Internal validity Our identifying assumption is that the sexual integration in fathers’
workplaces affects his children only through the channel of divorce. While this assumption
is not testable, the richness of our data allows us to dispel most concerns. In contrast to
McKinnish (2004, 2007) we have the possibility to calculate the extent of sexual integration
not only on an industry-occupation-level, but on a more disaggregated level: We define
the extent of sexual integration as the share of female coworkers within a firm who belong
to a certain age-occupation group. This plant-age-occupation specific measure has two
advantages. First, it captures the actual on-the-job contact with the opposite sex. This
should strengthen the power of our first-stage. Second, it allows us to control in our
estimation analysis for industry fixed-effects and other firm characteristics, such as the
overall share of female coworkers within a firm. Thus, we do not have to assume that
the choice of occupation or industry is exogenous in our context. Our estimates are
still valid, even if this choice is related to unobserved parental characteristics that may

affect child outcomes. For instance, one might argue that fathers who enter female-

(2009), who use a simultaneous equation model capturing the hazard of family disruption and children’s
educational attainment jointly.

3 As Manski (2013) argues, informativeness depends jointly on internal and external validity. Consider
a lottery which randomly assigns divorce to stable and healthy families. While a comparison between
outcomes of children from treated and control families from this experiment would provide an internally
valid estimate, it provides little external validity. As such, estimates from such an experiment will not
be very informative to policy-makers.



dominated occupations/industries pursue a different parenting style, which also affects
child outcomes. Or, fathers who purposely pick female-dominated occupations/industries
to meet more potential partners, may also be less family-oriented and invest less in their
children. We allow for a selection into certain industries/firms, and only have to assume
that selection into a firm with a particular age-occupation specific sex ratio is exogenous.
This assumption seems plausible, since for job applicants age-occupation specific sex ratios
may hardly be observable in advance. The plausibility of this assumption is supported by
several checks. We show that father’s age-occupation specific sex ratio is neither correlated
with the child’s health at birth, nor with maternal education.

External validity While the external validity of an estimate is, in general, hard to
assess, our approach provides us with a treatment effect at a margin of broad interest. Our
estimates inform us about the consequences of divorce in situations where the separation
was triggered by the father meeting a new partner at work. We consider this type of
divorce as (i) a realistic scenario and (ii) in principle preventible. A small increase in the
cost of divorce or in the benefit of the existing marriage — for instance, due to a change in
divorce legislation or in the social approval of divorce — may avert some of these divorces.
In contrast, divorces which result from more sever shocks (such, as domestic violence) can
and should not be averted.

Further related literature Next to research on the causal effect of parental divorce, our
paper is also related to two further strands of literature. First, scholars are interested in
the effect of growing up under different divorce law regimes. A couple of papers compare
the long-run outcomes of children who grew up under mutual consent divorce law regime
versus a unilateral divorce law regime.* The identification of effects on children in these
papers is based on variation across states and across years in which states have moved to
unilateral divorce law. Gruber (2004) finds that individuals who were exposed to unilateral
divorce law as children have lower educational attainment, lower family incomes, marry at
a younger age, but separate more often, and are more likely to commit suicide. Céaceres-
Delpiano and Giolito (2012) report a positive impact on criminal activities. It is crucial to
note that these effects may not be equated with the effect of parental divorce in general.
The move to a new divorce law regime has impacts that go beyond any simple effect on
the divorce likelihood. Indeed, later papers have shown that the move to a unilateral
divorce law regime affected the selection into marriage, female labor supply (Gray, 1998;
Genadek et al., 2007) and other dimensions of marriage-specific investments (Stevenson,
2007) as well.

4Under mutual consent law both spouses need to agree to divorce. Unilateral divorce law allows either
party to file for divorce without the consent of the other. A switch from the former to the latter regime
re-assigns the right to divorce from being held jointly, to being held individually. It is debated whether
the widespread move from a mutual consent divorce law regime to a unilateral divorce law regime has
caused the large rise in divorce rates (Peters, 1986; Allen, 1992; Peters, 1992; Friedberg, 1998; Wolfers,
2006; Matouschek and Rasul, 2008).



Second, scholars analyze the effect of parental death on children’s outcomes. While
parental death is certainly more drastic than parental divorce, both events create a situa-
tion where children grow up (at least partly) with only one parent. That means, children
are in either situation not only exposed to an emotional shock, but will also receive reduced
parental input. Most papers in this literature assume parental death (or, at least specific
causes of death) to be exogenous (see, for instance, Corak, 2001; Lang and Zagorsky,
2001). Most recently, Adda et al. (2011) — who aim to account for the fact that parental
death is not necessarily exogenous — find a negative effect of parental death on children’s
cognitive and non-cognitive skills, as well as on adult earnings. The estimated effects
vary somewhat across boys and girls, and whether the mother or the father died, but are
modest in size.

Preview of results Our results show that parental divorce — due to a high sexual inte-
gration in father’s workplaces— has a negative effect on children’s long term-outcomes.
We find for both sexes a substantially lower level of educational attainment: parental
divorce reduces college attendance by about 9 to 10 percentage points. The effects on
family formation behaviour, labor market and health outcomes differ by sex. In the case
of boys, we find little effects on their fertility or marriage behavior. However, we find a
higher likelihood of early mortality and worse labor market outcomes. In the case of girls,
we find strong effects on their fertility behavior. Parental divorce increases the likelihood
of a pregnancy during teenagehood and up to their early twenties. Most of these addi-
tional children are born out-of-wedlock; we find only very little treatment effects on the
likelihood of (early) marriage. Regarding labor market outcomes, we find some evidence
for an increased employment probability for these girls in their early twenties, which dissi-
pates over time. This effect could be a direct consequence from the teenage motherhood,
which may initiate an early entry to the labor market.

The remainder of the paper is organized as follows. Section?2 briefly discusses the
causal pathways, through which parental divorce may affect long term child outcomes.
Section 3 describes the data sources and institutional details. Section 4 discusses our esti-
mation strategy and presents our IV approach. In Section b we provide some descriptive
statistics. Section 6 presents our treatment effects of parental divorce on human capital
and demographic outcomes. Section7 reports a number of sensitivity checks. Section 8

offers concluding remarks.

2 Causal pathways

The importance of specific causal pathways for children’s outcomes will depend on the
actual post-divorce living arrangements. The most important legal aspects are the allo-
cation of custody and the regulation of the non-custodial parent’s support obligations.

Many countries have changed their law such that parents can (or must) share the rights



and obligations concerning the child after divorce more equally (Halla, 2013). While these
custody law reforms have the potential to improve the situation of divorced families, the
following causal pathways apply in either regime:

Parents’ allocation of time After divorce, the family is separated in two households
and it is no longer possible that the parents spend time with their child jointly. In ad-
dition, one parent (the non-custodial) typically spends less total time with the child as
compared to the counterfactual situation without divorce. It is not possible to determine
how this affects the child development. However, most people would assume that the
child is negatively affected by these changes in time allocation. Another source of chang-
ing time investment are parental adaptations in their labor market behavior. Typically,
after divorce specialization decreases and both parents will participate in the paid labor
market. Again, it is unclear how this affects children. On the one hand, one could as-
sume a negative effect due to less time investment into the child. This could, however, be
(over)compensated by the additional financial resources available due to additional labor
income. Finally, parents may also allocate time to be spent on the re-marriage market.
The presence of a step-parent could be either positive or negative.

Financial resources There are two main channels, which could reduce the financial
investment in children. First, during marriage the family could share a number of non-
rival goods. To maintain the pre-divorce consumption level, more financial resources are
needed. One important aspect is housing. Single-parent families can either maintain the
same quality of housing, and reduce expenditures on other items, or reduce the quality
of housing to maintain non-housing consumption level. In either way, the child can be
negatively affected (i.e., less college-funds vs. growing up in a worse neighbourhood).
Second, the non-custodial parents’ incentives to invest in his or her child are altered
(Weiss and Willis, 1985). A reduction in the control over child expenditures and the lack
of opportunity to monitor and enforce an optimal level, typically reduces the contributions
as compared to marriage (Del Boca and Flinn, 1995; Del Boca, 2003).

Parenting & emotional well-being Other aspects of parenting may also change. Most
importantly, children in divorced families are less likely to experience good gender role
models. An often raised concern is boys lacking a good male role model (Amato, 1993).
In contrast, the effect of divorce on the families’ emotional well-being is unclear. Parents’
and children’s emotional well-being could either improve or deteriorate after divorce. It
depends on the reasons of divorce and the prevailing extent of conflicts and disagree-
ments during marriage.® Finally, social stigma may have an additional impact on affected
children.

SGardner and Oswald (2006) show that the average divorcing couple exhibits higher levels of mental
well-being two years after divorce as compared to two years before divorce.



3 Data and institutional background

The empirical analysis is based on several administrative data sources from Austria. To
define our sample we first select all children born to married mothers between 1976 through
1987 in the Austrian Birth Register. To generate our treatment variable, we link these
data to the Austrian Divorce Register and categorize a child as treated if her/his parents
divorced before their 18-th (or alternatively, 10-th) birthday. Children whose parents
never divorced constitute the non-treated. Thus, divorces took place between 1976 and
2005. During this period, Austria witnessed trends in family formation and dissolution
comparable to most other industrialized countries. The marriage rate had been decreasing
and the divorce rate had been increasing. Thus, a growing share of children was either
born out-of-wedlock or was affected by parental divorce. At the same time, divorce
became much more socially accepted. Quantitatively, the Austrian marital landscape
could be best characterized as in between two extremes defined by the United States and
Scandinavia (Frimmel et al., 2014).

During our sample period two major reforms of the Austrian family law took place.
First, in 1978, no-fault divorce was introduced and has made, among others, divorce
by mutual consent possible. This type of divorce is the simplest and cheapest way to
obtain divorce and is the most popular type of divorce ever since. Since 1985, between
80 and 90 percent of all divorces were divorces by mutual consent.® Second, in 2001,
joint custody after divorce was introduced. Before this reform divorcing parents had to
agree on a sole custodian; if not, the judge assigned sole custody to one parent in best
interest of the child. After the reform joint custody is now the rule, unless the parents
agree on a sole custodian.” During the whole period, all financial arrangements relating
to the child are irrespective of the grounds of divorce. The non-custodian parent (or
the non-resident parent after the joint custody reform) is obliged to pay child-support
after divorce until the child can support itself. According to law, the amount of child-
support corresponds to the age of the child, to the parents’ living standards, to possible
further support obligations of the non-custodian/non-resident parent and especially to
the non-custodian’s/non-resident parent’s net income.® There are no reliable numbers

available, on how many non-custodian parents do not comply with their financial support

6The reform in 1978 also introduced de facto unilateral divorce, but with a rather long separation
requirement of six years. The divorce law regime prior to 1978 can be described as a ‘weak fault’ regime
(Smith, 2002), since a spouse may have obtained a divorce if the ‘domestic community’ has ceased to
exist for a period of three years and the marriage has broken down irretrievably. The later criterion was
subject to court’s assessment.

"Nevertheless, in order to sustain joint custody parents have to agree on the primary residence of the
child. If no agreement is reached, a judge will assign sole custody to one parent.

8In practice, the actual amount is determined by age-related average rates of the non-custodian’s/non
residents parent’s net income and by age-related regular needs. A child should at least receive this age-
related regular needs but not receive more than twice (2.5 times) the value for a child below (over) ten
10 years of age.



obligations.

To generate our IV we use the Austrian Social Security Database (ASSD). These
data are administrative records to verify pension claims and are structured as a matched
employer-employee dataset. For each father we can observe on a daily base where he
is employed and who his coworkers are. For each worker we obtain his/her basic socio-
economic characteristics, such as age, broad occupation, experience, tenure, and earnings;
the latter is provided per year and per employer. The limitations of the data are top-coded
wages and the lack of information on working hours (Zweimiiller et al., 2009).

To assess the long-run effect of divorce we analyze children’s human capital outcomes
and own family formation behavior. The necessary information to generate an educa-
tional outcome is from the database of the Federal Ministry of Labour, Social Affairs and
Consumer Protection. We define a binary variable equal to one, if a person has ever been
to college. In the context of the Austrian education system, this variable comprises also
information on the type of secondary school. College attendance implies that this per-
son graduated from a higher secondary school.” Labor market outcomes can be tracked
in the ASSD. We check the labor market status (employed, unemployed, versus out-of-
labor force) up to the age of 25. Fertility is observed in the Austrian Birth Register,
and marriage behavior can be tracked in the Austrian Marriage Register. It turns out
that especially, in the case of girls it is essential to study all outcome dimensions to fully
understand the effect of parental divorce. Finally, the Austrian Death Register allows us

to observe early mortality.

4 Estimation strategy

To assess the effect of parental divorce on child ¢ born to parents p we examine several

number of binary long-run outcomes O, for which we estimate the following equation,
OP =a+71%DP 4 B.X,+ BPXP + pIXT 4 &P, (1)

The outcome variables capture the child’s educational attainment, labor market success,
fertility behavior, marriage behaviour or mortality up to 25 years of age. The treatment

is captured by the binary indicator DP, which is equal to one if parents p divorce before

9 Austria still has a system of early tracking. After primary school students (of about 10 years of age)
are allocated to two different educational tracks. The higher secondary schools (high track) comprise a first
stage (grades 5 to 8) and a second stage (grades 9 to 12), provide advanced education and conclude with a
university entrance exam. The lower secondary schools (low track) comprise grades 5 to 8, provide basic
general education and prepare students for vocational education either within an intermediate vocational
school or within the dual education system. If graduates from the low track want to attend college, they
have to transfer to the high track after grade 8. This transition is in practice tough; especially in urban
areas where the quality of lower secondary schools tends to be very low.



their child ¢ turned 18 years old.! We include a comprehensive set of covariates capturing
child (X,), parents’ (X?) and father’s employment and firm characteristics (X/). The
child characteristics are measured at birth and comprise parity, multiple birth, and birth
weight. The parental characteristics capture different dimensions of assortative mating
(measured at the time of marriage), which have been shown to affect the divorce hazard in
Austria (Frimmel et al., 2013). We control for the father’s age, the spouses’ age difference,
religious denominations, and citizenship.!! We also include a binary variable capturing
the few cases (about five percent), where the parents were employed in the same firm
before the birth of the index child. The father’s employment characteristics are measured
at the time of the child’s birth and comprise information on broad occupation (blue-collar
versus white-collar worker), daily wage and job tenure. The father’s firm characteristics
are measured at the earliest possible date'? and comprise information on firm size, share of
blue-collar workers, share of females, industry affiliation (32 groups), and location fixed-
effects. To account for secular trends, we include a child birth cohort trend and a parental
marriage cohort trend. Finally, to account for seasonal fertility patterns, we control for
the quarter of birth. Despite this large set of covariates, we cannot rule out a remaining
correlation between treatment status and confounding factors included in €?. Thus, we
suggest an IV approach.

Instrumental variables approach To identify a causal relationship we suggest to use
variation in the extent of sexual integration in fathers’ workplace at the time of ¢’s birth.
The basic idea is that the availability of potential partners at the workplace will make
interaction more likely. As actual interactions at the workplace are unobservable, we have
to construct a quantifiable indicator for sexual integration at the firm level. We suggest
an occupation- and age-specific variable. As regards occupation, we distinguish between
blue and white-collar workers. Due to the different tasks these two groups perform (i.e.
manual labor versus desk job) there is plausibly more interaction within groups than
across groups. Moreover, given that white-collar workers typically have higher educa-
tional attainment than blue-collar workers, prevailing assortative mating patterns make
a coworker from the other group a less-probable partner. The probably even more impor-
tant factor determining a potential partner is age. We define potential female partners

to be not younger than 8 and not older than 3 years. This specification of the age range

0Figure 1 shows the distribution of children’s age at divorce. We can see an increasing trend to the
age of about three, followed by a rather flat development to the age of nine, and a somewhat inverted
u-shaped pattern up to the age of eighteen.

11'With respect to religious denomination, we differentiate between catholic (73.6 percent), no religious
denomination (12.0 percent), and others (14.4 percent) (Austrian Census from 2001). This gives rise to
six possible combinations, where a marriage between two Catholics serves as the base group. Regarding
citizenship we distinguish between Austrian and non-Austrians. This gives four possible combinations,
where a marriage between two Austrians is the base group.

12In 23 percent of the cases, we measure the characteristics at the time of the establishment of the
firm. The remaining 77 percent of the cases, are firms which were founded before 1972 (i.e., before our
data-set starts). Here, we measure the characteristics in January, 1972.



provide the best fit of the data.!> Our IV is thus defined as the share of female employees
in the fathers’ occupation group o and age range a relative to the sum of all workers in

the same occupation and age range:

goa _ > female®®
¢ N femaled® + Y malel®

(2)

A higher 9 is associated with a greater extent of sexual integration. Figure 2 displays the
distribution of @2 by the child’s sex. T'wo things are worth noting. First, the distribution
looks the same for father’s of girls and boys. Second, there is a substantial degree of sex
segregation in Austrian workplaces. Put differently, a substantial share of fathers have
no (or few) female coworkers in the respective age-occupation cell. Part of this skewed
distribution can be explained by the large number of small firms in Austria; where the
probability to have any female colleague in the relevant age-occupation group is simply
small. Still, there is substantial variation in the extent of sexual integration, which can

be exploited in our first stage estimation:
DP =y + k% 90" + T . X, 4+ [PXP + TVXS 4 2 (3)

The parameter of primary interest x shows the increase in parental divorce probability, if
the sexual integration in the fathers workplace increases by one (i.e., essentially from the
sample minimum of zero to the sample maximum of one).

Identifying assumption The identifying assumption is that sexual integration in fa-
thers’” workplaces affects his child only through the channel of divorce and is uncorrelated
with any confounding factor included in €. We see two potential concerns. First, one
might be worried that specific men select themselves in occupations or industries with a
high share of female workers. For instance, men who choose female-dominated jobs may
also have a different parenting style. Or, men who strategically select sexually integrated
workplaces to find extramarital affairs, may tend to invest less in their children. An im-
portant feature of our set-up is that we (i) control for a comprehensive set of industry
fixed-effects, and (ii) for the firm’s overall share of female coworkers. Thus, we do not
only allow for a selection into certain industries, but also for a selection into firms with
many female workers. We only have to assume that the share of females in a particular
age-occupation cell is exogenous. We consider this assumption as quite plausible, since
this particular information is hard to observe for job-applicants. Put differently, it seems
not feasible for men to pick firms according to this criteria.

The fact that the age-occupation specific sex ratio is not easily observable to outsiders

helps us also to dispel a second concern. This concern is related to a potential effect of the

13We tried several alternative specifications of the relevant age range. While we find in each case
a significant effect of sexual integration on the divorce likelihood, the chosen one yields the highest
F-statistic among all.

10



sexual integration in the father’s workplace on the intra-household allocation of resources.
So-called external threat point models claim that bargaining within marriage is conducted
in the shadow of the possibility of divorce (Manser and Brown, 1980; McElroy and Horney,
1981).14 If this claim holds, and if a high extent of sexual integration in the husbands’
workplaces increases his expected well-being outside the marriage (i.e., after divorce), then
intra-household distribution within marriage could reflect male preferences more strongly
in the case where husbands have more female coworkers in the relevant age-occupation
cell. This effect would be problematic for our identification strategy, if a strengthened
bargaining position for fathers leads to lower investment in children. However, even if all
these assumptions hold, wives still have to observe the age-occupation specific sex ratio
at their husbands’ workplace for our identifying assumption to fail. External threat point
models assume information is relatively good or at least not asymmetric. We consider it
unrealistic that a wive observes the share of her husband’s female coworkers in a particular
age-occupation cell, and it seems peculiar for the husband to strategically provide this
information to his wive.

Plausibility checks While our identifying assumption is fundamentally untestable, we
provide two types of plausibility checks. We check, whether our IV is correlated (i) with
important inputs in the production of children’s human capital, and (ii) whether it is
correlated with very early child outcomes. We consider maternal education and maternal
labor force participation as the most important inputs in the production of children’s
human capital and as strong predictors of child outcomes. As such, there is a chance that
these variables are also correlated with many (unobserved) determinants of children’s
long-term outcomes. Thus, if our IV would be correlated with these maternal character-
istics (measured pre-birth), we would be concerned that it is also correlated with other
confounding factors. The Austrian Birth Register records mother’s educational attain-
ment since 1984. Thus, we can examine the relationship between our IV and maternal
education for a subsample of about 39 percent. The information on maternal labor force
participation is taken from the ASSD and measured in the year before the birth of the
child. For comparison reasons, we use for the analysis of the latter outcome the same sub-
sample which we use for maternal education.'> The upper panel of Table 2 summarizes
the results from this plausibility check. We perform sex-specific regressions of different
measurements of maternal education on our IV along with our basic set of covariates. In
columns (I) and (IT), the dependent variable is an ordinal variable capturing five different

levels of educational attainment. In columns (III) and (IV), the dependent variable is bi-

Tn contrast, so-called internal threat models (such as separate-spheres model) or common-preference
models predict no impact of divorce on relative bargaining power within the household (Lundberg and
Pollak, 1996).

150ur main estimation results (to be discussed below) do not use information on mother’s educational
attainment and are based on a larger sample of children. It should be noted that our qualitative results
do not change, though we lose some precision of the estimates, if we use the reduced sample as in the
case of the plausibility checks. Results are available upon request.
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nary and indicates, whether the mother has a college degree or not. Across specifications,
we do not find a statistically significant conditional correlation between any measurements
of maternal education and our IV. The estimated coefficients are also quantitatively negli-
gible. The reminder of the upper panel of of Table 2 summarizes the relationship between
maternal labor market outcomes and our IV. In columns (V) and (VI), the dependent
variable is binary and indicates, whether the mother was in the labor force in the year
before birth. In columns (VII) and (VIII), the dependent variable captures the daily wage
for the sub-set of employed mothers. We do not find any significant relation between any
maternal labor market outcomes and our IV.

The second plausibility check examines children’s health at birth. We examine chil-
dren’s birth weight and their gestational length. These important health outcomes reflect
paternal investment behavior during pregnancy and are known to proxy very well for fam-
ily background. The advantage of these child outcomes is that they are measured before
treatment. A correlation between the child’s birth outcome and our IV, would raise con-
cerns about our the validity of our identifying assumption. The Austrian Birth Register
records gestational length since 1984. The birth weight would be available for a longer
period of time; however, for the purpose of comparison we focus across outcomes on the
same sample of children. The lower panel of Table 2 summarizes sex-specific regressions
of four outcome variables: birth weight, low birth weight (below 2,500 grams), gestational
length and premature birth (birth before 37 weeks of gestation). Across outcomes, we do
not find any significant relation between the IV and the respective measure of children’s
health at birth. We interpret the missing link between our IV and maternal education,
maternal labor market outcomes and the child’s birth outcomes as a vital support for our
identifying assumption.

Method of estimation Our estimation setting has two specific features. First, both
the outcome variable(s) and the endogenous treatment are binary. Second, the treatment
probability is rather low. In our sample, only 13.5 percent of the families get divorced
until the child’s 18th birthday. There are two basic estimation strategies. One ignores the
binary structure of the outcome and treatment variables and employs a linear IV model
to estimate the treatment effect 7. Alternatively, one explicitly accounts for the binary
structure and opt for a specialized estimation method. Since the recent econometric
literature has shown (Chiburis et al., 2012; Basu and Coe, 2015) that linear IV models
perform especially poorly in such a setting, when treatment probabilities are rather low,
we choose the second option.

In particular, we suggest to use a Two-Stage Residual Inclusion (2SRI) procedure
(Terza et al., 2008). The first stage (equation 3) of this control function approach is
estimated with a logistic regression. The second stage (equation 1) is also estimated with
a logistic regression and includes the residual from the first stage as an additional covariate

to substitute for unobservable latent factors. However, in nonlinear models the definition
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of residuals is not unique. Several residuals have been proposed in the literature. In our
baseline specification we use the standardized Pearson residual. In a sensitivity analysis
(see Section7), we use the Anscombe residuals as an alternative.! Further, we report
on estimation results from an alternative estimation method, a bivariate probit model
(BPM), which assumes that the outcome and treatment variable are each determined by
latent linear index models with jointly normal error terms.

In all our estimation, we cluster standard errors on families throughout the paper.
This accounts for the fact that our dataset includes siblings (166,387 fathers have one
child, and 86,834 fathers have two or more children).

5 Descriptive statistics

Our estimation sample comprises almost 356,500 children. About 13.5 percent of these
children experienced parental divorce before they turned 18 years of age. Table 1 compares
the child outcomes and covariates by treatment status. The comparison of the average
child outcomes suggests that children from divorced parents have worse human capital
outcomes. While about 28 percent of the non-treated children ever attended a college,
only 21 percent of the treated did. At the age of 25 treated children are less likely to be
employed (minus 4.9 percentage points), more likely to be marginally employed (plus 0.2
percentage points)!”, more likely to be unemployed (plus 3.4) and more likely to be on
parental leave or out of labor force (plus 0.6 percentage points each). A comparison of
average family outcomes shows that treated children are more likely to be a young parent
and to marry early. In particular, the likelihood to be a teenage mother is almost twice
as high for treated girls.!®

The comparison of the covariates shows also observable differences in children’s and
paternal characteristics. Treated children are less likely male and more likely first-born.
The former pattern is consistent with a paternal preference for boys over girls (Dahl and
Moretti, 2008). That means, fathers are less likely to leave their families in the case of a son
as compared to a daughter. The latter observation indicates a relationship between family

size and marital stability. Notably, a treated child had significantly lower birth weight;

16The Pearson residual seems to be a natural choice since the definition is close to that in linear models.
It is defined as the difference between actual and fitted values, standardized by the standard deviation of
the actual values. In large samples, the Pearson residual has zero mean and is homoscedastic. We choose
the Anscombe residual as an alternative since its distribution is closest to normality with zero mean and
unit variance. However, both Anscombe and Pearson residuals are typically highly correlated, but may
differ in scale (Cameron and Trivedi, 2013).

"This type of employment contract is for jobs with a low number of working hours, low pay (up to
just over €406 per month in 2015) and covers only accident insurance. This type of employment is, for
instance, very common among college students who work while enrolled.

18Table A.1 in the Appendix compares outcomes and covariates by treatment status and sex of the
child. While parental characteristics do not differ between boys and girls (treated and non-treated), we
can observe partly substantial gender differences in outcomes (e.g., see college attendance, fertility or
early marriage).
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however, the difference of 40 gram is quantitatively small. The distribution of parents’
religious denomination and ethnic background shows that children from uniformly catholic
and Austrian families are least likely affected by divorce. The likelihood of experiencing
divorce further decreases with paternal age at birth and with the difference in the parents’
age. We see also differences in the fathers employment characteristics. While fathers of
treated children are less likely blue-collar workers (about minus 2 percentage points), they
tend to have somewhat worse labor market outcomes; they have lower wages and a lower
tenure with the firm. Note, that our sampling strategy requires all fathers to be employed
(as wage earners) at least at birth of the child.!?

Finally, we compare fathers’ firm characteristics. Divorcing fathers tend to work in
larger firms, and in firms with a lower share of blue-collar workers (about minus 3 per-
centage points, and in firms with a higher overall share of female workers (about plus 3
percentage points). This unconditional difference could either reflect the effect of sexual
integration on divorce or a spurious correlation (i.e., there are more white collar-workers

in firms with higher shares of females).

6 Estimation results

In Table 3 we provide full estimation output for the outcome college attendance based on
simple logic estimations and based on the 2SRI procedure . For the remaining outcomes we
summarize estimation results in Tables 4 and 5, which focus on demographic outcomes
and human capital outcomes, respectively. All these estimations use a divorce which
happened before the child turned 18 years of age as a treatment definition. Given that we
find significant differences in the effect of parental divorce for boys and girls, we present
all estimation results based on separate estimations by sex. We present marginal effects
throughout.

Naive logit estimation The naive logit estimations tabulated in columns (Ia) and (Ib)
of Table 3 confirm the pattern shown by the descriptive statistics: children from divorced
parents are less likely to attend college. This holds for boys (minus 6.3 percentage points)
and for girls (minus 5.4 percentage points). Looking at the estimated effects of the
covariates, we find most prior expectations confirmed: College attendance is more likely
for first-borns and for children of older fathers. Among the quantitatively most important
predictors for a child’s college attendance are the fathers employment characteristics. A
child of a blue-collar worker is about 17 to 18 percentage points less likely to attend
college as compared to a child of a white-collar worker. Or, a ceteris paribus increase in

the father’s wage rate by one sample standard deviation, increases the likelihood of the

9We exclude 21,062 self-employed, 36,176 farmers, 14,260 apprentices, 13,912 unemployed, 1,944
father’s on long-term sick leave, and 99, 503 individuals who are either out-of-labor force or civil servants.
(Note, in early years we can not distinguish between the two latter groups).
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child’s college attendance by about 6 percentage points. A potentially surprising result
is that holding other things constant, children with non-native parents are more likely to
go to college.

A possible interpretation for the statistical significance of the father’s firm character-
istics is that the firm-level covariates (i.e., the firm’s structure) allow further inference
on the type of job an individual has. We find that a child whose father is employed in
a firm with a high share of blue-collar workers or a low share of female workers is less
likely to attend college. This finding highlights that the overall share of female workers
would be a problematic candidate for an IV for parental divorce, since it is potentially
correlated with unobserved father’s job characteristics that may also have an impact on
child outcomes. Our estimation strategy, in contrast, controls for these and other firm
characteristics and exploits only variation in the share of female coworkers in a given
occupation-age cell. Thus, our instrument is not a simple firm-level variable, but a vari-
able that varies across workers within a firm.?® This makes our IV less suspicious to be
correlated with confounding factors.

First stage estimation results The estimation of our child-sex-specific first stage equa-
tions (3) are tabulated in columns (IIa) and (IIb) of Table3. We find statistically signif-
icant positive effects for the age- and occupation-specific share of females in the father’s
firm (at age of birth) and the likelihood of subsequent divorce. The estimated effects do
not differ for fathers of boys and girls. An increase in the extent of sexual integration
in the father’s workplace from the sample minimum of zero to the sample maximum of
almost one is predicted to increase the divorce likelihood by about two percentage points.
The F-statistic of the IV is between 16 and 18. For 2SRI no specific study appears to
exist that provides threshold values that these statistics should exceed for weak identi-
fication not to be considered a problem. For a comparable 2SLS estimation (i.e., with
one endogenous variable and one IV) the critical F-value is 16.38 (Stock and Yogo, 2005).
Taking this as a reference point, we can conclude that our IV is sufficiently strong.

The estimated effects of the covariates are in line with existing evidence on the deter-
minants of divorce in Austria (Frimmel et al., 2013): A later marriage, and a marriage
among homogenous spouses reduces the likelihood of divorce. The estimated effects on the
father’s employment characteristics further show that the divorce likelihood is lower for
blue-collar workers. Given that blue-collar workers have low educational attainment, this
reflects that the divorce hazard decreases ceteris paribus with education. Interestingly,
income has an opposite effect on the divorce risk.

Second stage estimation results The estimation output of our child-sex-specific second
stages for college attendance are tabulated in columns (IIla) and (IIIb) of Table3. To

begin with, it is important to point out that none of the estimated effects of the covariates

20Note, we do not have enough father’s in our sample, who are working in the same firm to control for
firm fixed-effects.

15



significantly change as compared to the naive logit estimations. This shows that there
are no large correlations between the IV and the covariates.

This estimation procedure confirms the qualitative treatment effect obtained by the
naive logit estimations. The 2SRI estimation, however, provides a quantitatively different
estimate. Parental divorce is predicted to reduce the child’s propensity to attend college
by about 10 percentage points for boys, and about 9 percentage points for girls. Thus,
ignoring the endogeneity of parental divorce leads to an upward biased estimate showing
less detrimental effects on children’s educational attainment. The endogeneity of parental
leave can be more formally assessed with a Wald test on the coefficients of the first-stage
residuals included in the second-stage. As can be seem in columns (IIla) and (IIIb), the
first-stage residual is highly statistically significant and has a positive sign. This provides
two conclusions: First, parental divorce is endogenous. Second, unobserved latent fac-
tors that promote divorce are positively correlated with children’s human capital. Put
differently, divorce is correlated with unobserved family characteristics, which facilitate
children to obtain higher educational attainment. This finding is consistent with the ob-
served difference in the estimated treatment effects obtained by a naive logit estimation
and the 2SRI. Further, it is consistent with our finding that families with a blue-collar
father —who tend to have a lower educational attainment and a lower socio-economic
status (SES)—are less likely to divorce. It is possible that low SES families can finan-
cially not afford a divorce and/or are more likely to have mental barriers to resolve a
dysfunctional marriage.

Demographic outcomes Next, we turn to the estimation results on demographic out-
comes, which are summarized in Table4. Here, we examine the effect of parental divorce
on early fertility, early marriage, and early mortality. We concentrate on the 2SRI re-
sults. In the case of fertility, we have two outcomes, which capture parenthood before the
age of 20 and 25 years of age, respectively. Early marriage is defined as having married
before 20 years of age; and early mortality refers to death before the age of 25. In the
case of boys, we hardly find statistically significant effects. Early parenthood increases
by 0.8 percentage points, parenthood at age of 25 by 1.4 percentage points, but both
effects are only significant at the 10-percent level. The only exception is early mortal-
ity, which increases by 0.6 percentage points. This quantitatively significant effect most
likely reflects either risky behavior or suicide. In the case of girls, we find statistically
significant effects for early fertility. Both teenage parenthood as well as parenthood be-
low 25 years of age increase due to parental divorce. The estimated effects are plus 2.7
and 5.6 percentage points, respectively. This finding is in line with the negative effect
on educational attainment. We only find a rather weak effect on the likelihood of early
marriage (plus 0.6 percentage points), this means that most of these additional children
are born out-of-wedlock. A possible interpretation for the effect on early fertility, which

goes beyond the discussed causal pathways in Section 2, is that parental divorce changes
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girl’s family-oriented behavior and that girls consciously form their own family early in
life.

Human capital outcomes The estimation results for the human capital outcomes are
summarized in Table5. The first column reiterates the results for college attendance. In
the remaining columns, we summarize the estimated effect of parental divorce on labor
market outcomes measured at the age of 25. This is the latest year, in which we can
observe the outcomes for children from all birth cohorts. We distinguish between five
mutually exclusive labor market states: employed, marginally employed, unemployed,
parental leave and out of labor force. For treated boys, we find clear negative effects on
theit labor market success: They are less likely employed or marginally employed (minus
5.3 and minus 1.7 percentage points, respectively) and more likely unemployed or out of
labor force (plus 2.7 and 2.6 percentage points, respectively). Thus, for boys the findings
across outcomes provide a consistent pattern: treated boys have worse human capital
outcomes.

The case of girls is different. Our estimates show that treated girls do not have a
systematically different employment probability at the age of 25, despite having lower ed-
ucational attainment. We do find some differences in the probability of being marginally
employed and being unemployed. Treated girls are less likely to be marginally employed
(minus 1.4 percentage points) and more likely unemployed (plus 2.6 percentage points).
While these two effects indicate a worse labor market performance, we also find a re-
duced probability of being out of labor force (minus 2.1 percentage points). In sum these
countervailing effects lead to a practically zero effect on the probability of employment.
Thus, we find (as compared to boys) no clear effects on labor market outcomes. A po-
tential explanation for this different finding is the estimated treatment effect on early
fertility (discussed above). It is possible that the early fertility — which is particularly
pronounced during teenage years—leads to a higher degree of sense of responsibility
and/or a comparable earlier entry into the labor market. Both effects could explain why
the negative employment effects for boys are not present for girls. Notably, this supposi-
tion is supported by literature studying the employment effects of teenage motherhood.
Design-based papers find that the effects of teen birth on subsequent employment are
either zero (Geronimus and Korenman, 1992) or even positive (Hotz et al., 2005).

So far, we discussed the effect of parental divorce on labor market outcomes at the
age of 25 years. In a final step, we show how the effect on labor market outcomes evolves
over time. Figure 3 depicts the estimated effects on the employment probability based on
a series of separate estimations, which consider the effect at the age from 20 to 25 years
in one year intervals for boys in the upper panel and girls in the lower panel. It turns
out that negative employment effects for boys are only statistically significant starting
from the age of 22. In the case of girls, we find a small significant positive employment

effect at age 20. However, this disappears and the estimated effects remain close to zero

17



thereafter. These non-negative effects are in line with our supposition discussed above

that early pregnancy may even help (or force) treated girls to be more focused in life.

7 Sensitivity analysis

We check the sensitivity of our estimation results to a number of variations with respect
to the definition of the treatment, the definition of the control group, and the method of
inference. We briefly report on these sensitivity checks below. Detailed estimation results
are delegated to the Web Appendix.

First, we use an alternative treatment definition. So far, we considered a divorce
before the child’s 18th birthday as decisive. One rationale to pick 18 is that this is the
age of consent in Austria (since 2001; before it was 19). This implies, for instance, that
divorcing parents do not need a formal custody agreement for any child older than 18 years
of age. On the one hand, one might expect parental divorce to be more ‘effective’ the
earlier it happens. First, the different causal pathways have a longer period of time to
operate. Second, parental divorce might be more emotionally challenging if it happens
at younger age. On the other hand, a later divorce might also reflect a longer period of
exposure to marital conflicts. To test for potential differences, we restrain in an alternative
specification our treatment to cases, where the divorce happened before the age 10 of the
child. The cases where the divorce happened after the child’s 10th birthday are excluded
from the estimation sample. It turns out that the estimated treatment effects do not
change substantially (see Tables A.2 and A.3 in the Web Appendix). The only notable
difference is that we now find also statistically significant positive effects on parenthood
before 25 years of age for boys. Overall, we conclude that the impact of an early divorce
cannot be distinguished from that of a later divorce.

Second, we re-define our control group. In our baseline estimation, the control group
was given by children, whose parents never divorced. Thus, we eliminated children, whose
parents divorced after their 18th birthday from the sample. If we include the latter group
in our control group, the results do not change significantly (see Tables A.4 and A.5 in
the Web Appendix). The only notable difference is that the treatment effects on the
demographic outcomes for boys increase in statistical significance.

Third, we consider variations in the method of estimation. First, we consider a 2SRI
estimation using the Anscombe residuals instead of the Pearson residual. Second, we
replicate our results using a bivariate probit model (BPM). The BPM assumes that the
outcome and treatment are each determined by latent linear index models with jointly
normal error terms (Wooldridge, 2010), and allows to report average partial effects for

the treatment indicator.?! Table 6 summarizes estimation results from these variations in

21 As a consequence, average partial effects can be interpreted as average treatment effects rather than
local average treatment effects as in the case of a 2SRI approach (or in conventional linear IV models).
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method for the outcome ‘college attendance’. The upper panel reports results for boys,
while the lower panel focuses on girls. Column (Ia) re-iterates our baseline specification.
Column (Ib) summarizes the results based on an eqivalent 2SRI estimation, which uses
the Anscombe residuals. For both sexes the estimated effects are qualitatively unchanged,
however, increase in size in absolute terms. Column (II) summarizes the results from the
BPM. It turns out that the BPM provides estimates which are quite similar to those
from our 2SRI baseline specification. For all other outcomes the BPM are also quite
comparable (see Tables A.6 and A.7 in the Web Appendix). The only notable difference

is that the positive effect on employment of girls turns statistically significant.

8 Conclusions

We examine the effect of parental divorce on children’s long term-outcomes based on an IV
approach that exploits idiosyncratic variation in the extent of sexual integration in fathers’
workplaces. We find that parental divorce has mostly negative effects on children that
differ significantly between boys and girls. Treated boys have lower levels of educational
attainment, worse labor market outcomes, and are more likely to die early. Treated girls
have also lower levels of educational attainment, but they are also more likely to become
mother at an early age (especially during teenage years). Treated girls experience almost
no negative employment effects. The latter effect could be a direct consequence from the
teenage motherhood, which may initiate an early entry to the labor market.

These findings are consistent with expectations based on a theoretical appraisal of
the possible causal pathways. After divorce children typically grow up in female-headed
households, since maternal sole custody is the dominant arrangement. These households
have lower incomes, tend to live in worse neighborhoods, have fewer and weaker male
role models, and access to smaller social networks. Moreover, treated children may suffer
from separating from the father, parental hostility and residential and school dislocation
(Painter and Levine, 2000).

The negative consequence of parental divorce on children’s long term-outcomes should
ideally not only be internalized by parents, but also by policy makers, who design poli-
cies affecting the parents’ incentive to divorce or programs, which support children from

disrupted families.

If the complier population is very specific, average marginal effects and local average treatment effects
may differ substantially (Chiburis et al., 2012).
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9 Figures and tables (to be placed in the article)

Figure 1: Distribution of the child’s age at divorce, by the child’s sex
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Notes: This figure depicts the child’s age at parental divorce measured in
years for boys and girls. These figures are calculated based on data from the
Austrian Divorce Register.
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Figure 2: Distribution of the father’s age-occupation-specific sex ratio at work,
by the child’s sex

Boys

40

30

20

10

Girls

Percent

20 30 40

10

0 2 4 .6 8 1
Age-occupation specific female share

Notes: This figure depicts the father’s age-occupation specific sex ratio at
work measured at the time of the birth of the child for boys and girls. These
figures are calculated based on data from ASSD.
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Table 1: Characteristics of divorcing and non-divorcing parents’ families

Divorcing Non-divorcing Statistical
parents parents difference
MEAN S.D. MEAN S.D.
Child outcomes:
College attendance 0.212 (0.409) 0.276 (0.447) oK
Employed at age 25 0.620 (0.485) 0.669 (0.471) ok
Marginal employed at age 25 0.058 (0.234) 0.056 (0.229) oK
Unemployed at age 25 0.077 (0.266) 0.043 (0.204) Hokk
Out of labor force at age 25 0.193 (0.395) 0.187 (0.390) okx
Maternity leave at age 25 0.053 (0.223) 0.047 (0.211) HoHx
Teenage parenthood® 0.047 (0.212) 0.025 (0.157) oK
Being a parent by age 25% 0.174 (0.379) 0.127 (0.333) HoHx
Being ever married by age 20° 0.015 (0.121) 0.008 (0.089) HoRx
Mortality by age 25 0.005 (0.071) 0.004 (0.061) HAK
Child characteristics:©
Female 0.490 (0.500) 0.484 (0.500) ok
First born child 0.562 (0.496) 0.458 (0.498) ok
Twin 0.015 (0.122) 0.016 (0.124) Hork
Birth weight (in dekgram) 326.81 (50.08) 330.55 (49.38) Hok
Father’s age at birth and parents’ age difference:©
Age 15-19 0.009 (0.095) 0.003 (0.054) xRk
Age 20-24 0.293 (0.455) 0.183 (0.386) ok
Age 25-29 0.407 (0.491) 0.421 (0.494) ook
Age 30-34 0.198 (0.398) 0.260 (0.438) Hork
Age 35-39 0.067 (0.249) 0.095 (0.294) otk
Age 40+ 0.026 (0.160) 0.039 (0.193) Hork
Age difference 3.053 (4.021) 3.132 (3.739) Hox
Distribution of parent’s religious denomination:4
Both catholic 0.783 (0.412) 0.865 (0.341) Hork
Both undenominational 0.026 (0.158) 0.014 (0.116) xRk
Both other denomination 0.028 (0.165) 0.024 (0.152) HAK
Catholic, undenominational 0.056 (0.229) 0.028 (0.164) HoHK
Catholic, other denomination 0.097 (0.296) 0.065 (0.246) *oHx
Other, undenominational 0.010 (0.099) 0.005 (0.070) HoHK
Distribution of parent’s ethnic background:¢
Both Austrian citizen 0.912 (0.283) 0.957 (0.204) oK
Father Austrian, mother non-Austrian 0.026 (0.159) 0.024 (0.152) Hokk
Father non-Austrian, mother Austrian 0.018 (0.133) 0.011 (0.106) Horx
Both non-Austrian citizen 0.044 (0.205) 0.008 (0.091) oK
Father’s employment characteristics at child’s birth and firm characteristics®
Blue collar worker 0.545 (0.498) 0.562 (0.496) xRk
Daily wage 38.80 (14.06) 39.12 (13.47) Horok
Tenure in firm 3.107 (2.989) 3.919 (3.257) Hok
Mother employed in same firm 0.048 (0.213) 0.048 (0.213)
Firm size 1,600.9  (4,494.5) 1,532.2  (4,356.6) Hhk
Firm’s share of blue-collar workers 0.535 (0.343) 0.562 (0.331) ok
Firm’s share of females 0.305 (0.255) 0.271 (0.244) oK
No. of observations 48,060 308,315

Notes: @69 cases where the birth took place before parental divorce are excluded. ° 2 cases, where the marriage
took place before parental divorce are excluded. © Characteristics are measured at the time of birth based on
information from the Austrian Birth Register. @ Characteristics are measured at the time of marriage based on
information from the Austrian Marriage Register. ¢ Characteristics are measured at birth (father characteris-
tics) and firm establishment (firm characteristics) and based on information from the Austrian Social Security
Database.
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Table 3: The effect of parental divorce on college attendance

(Ta) (Ib) (ITa) (IIb) (I1Ia) (I1Ib)
Naive 2SRI: 2SRI:
Logit First stage Second stage
Boys Girls Boys Girls Boys Girls
Divorce until age of 18 —0.063***  —0.054%** —0.099*** —0.087***
(0.003) (0.003) (0.013) (0.015)
Instrumental variable:
Age-specific share of females 0.017%** 0.020%***
(0.004) (0.005)
First-stage residual:
Pearson residual 0.012%** 0.011%**
(0.004) (0.005)
Characteristics of children:
First born child 0.068*** 0.084*** 0.010*** 0.011*** 0.068*** 0.084***
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
Twin 0.017* 0.003 —0.006 —0.006 0.016* 0.003
(0.009) (0.010) (0.008) (0.008) (0.009) (0.010)
Birth weight (in dekagrams) 0.000*** 0.000*** —0.000%*%*  —0.000%** 0.000*** 0.000***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Father’s age at birth (Base group: Age 15-19):
Age 20-24 0.079*** 0.149%** —0.062%*%*  —(.095%** 0.076*** 0.144%**
(0.022) (0.025) (0.010) (0.011) (0.022) (0.025)
Age 25-29 0.145%** 0.218*** —0.116***  —0.151%** 0.140%** 0.211%%*
(0.022) (0.025) (0.010) (0.011) (0.022) (0.025)
Age 30-34 0.192%** 0.270%** —0.148%** (. 187*** 0.186%** 0.262%**
(0.022) (0.025) (0.010) (0.011) (0.022) (0.025)
Age 35-39 0.219%** 0.289%** —0.172%¥%*  —(.213*** 0.212%** 0.280***
(0.022) (0.025) (0.011) (0.012) (0.022) (0.025)
Age 40+ 0.248*** 0.307*** —0.208%*%*  —(.257%** 0.240*** 0.297***
(0.022) (0.026) (0.012) (0.013) (0.023) (0.026)
Age Difference of Partners —0.007*%%*  —0.008*** 0.006*** 0.006*** —0.007*%* —0.008%**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Distribution of parent’s religious denomination (Base group: Both catholic):
Both undenominational —0.000 —0.006 0.058%** 0.072%** 0.001 —0.004
(0.007) (0.008) (0.006) (0.006) (0.007) (0.009)
Both other denomination 0.008 0.005 —0.032%F*  —(.029%** 0.006 0.004
(0.006) (0.007) (0.007) (0.007) (0.006) (0.007)
Catholic, undenominational —0.004 0.002 0.084*** 0.088%*** —0.001 0.005
(0.005) (0.006) (0.004) (0.004) (0.005) (0.006)
Catholic, other denomination 0.019%** 0.019%** 0.046*** 0.050%** 0.020%** 0.020%***
(0.004) (0.004) (0.003) (0.003) (0.004) (0.004)
Other, undenominational 0.016 —0.000 0.088*** 0.079*** 0.020* 0.003
(0.011) (0.014) (0.009) (0.010) (0.012) (0.014)
Distribution of parent’s citizenship (Base group: Both Austrian):
Father Austrian, Mother Foreign 0.003 0.001 0.015%** 0.014** 0.003 0.001
(0.006) (0.007) (0.006) (0.006) (0.006) (0.007)
Father Foreign, Mother Austrian 0.052%** 0.056%** 0.035%** 0.048*** 0.053*** 0.058%***
(0.008) (0.009) (0.007) (0.007) (0.008) (0.009)
Both foreign citizens 0.027*** 0.045%** 0.177%** 0.181*** 0.037*** 0.056%**
(0.009) (0.010) (0.006) (0.007) (0.010) (0.011)
Father’s employment and firm characteristics at child’s birth
Blue Collar Worker —0.174%%*  —(.182%** —0.009%**  —0.011*** —0.175%** —0.182%**
(0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
Daily wage 0.004*** 0.004*** —0.001%**  —0.001*** 0.004%** 0.004***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Tenure in firm (in years) —0.004%**  —0.003%** —0.007%%*  —0.006*** —0.004%** —0.004%**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Mother employed in same firm —0.003 —0.006 0.003 —0.009%* —0.003 —0.006
(0.004) (0.005) (0.004) (0.004) (0.004) (0.005)
Firmsize 0.000*** 0.000*** 0.000 —0.000 0.000*** 0.000%**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Share of blue-collar workers —0.032%**  —(.038*** —0.020%%*  —(.024%** —0.033%** —0.039%%*
(0.004) (0.005) (0.004) (0.004) (0.004) (0.005)
Share of females 0.028%** 0.030%** 0.026%** 0.026*** 0.030%*** 0.031%**
(0.005) (0.005) (0.004) (0.005) (0.005) (0.005)
Regional & industry FE yes yes yes
Quarter of birth FE yes yes yes
Marriage & child cohort trend yes yes yes
No. of observations 183,547 172,828 183, 547 172,828 183,547 172,828
F-Statistic of IV 18.06 16.00
Notes: Estimation method: Logistic regressions. We use the first-stage Pearson residual in the 2SRI-estimation. Average

marginal effects with standard errors clustered on families in parentheses. *, ** and *** indicate statistical significance at the
10-percent, 5-percent and 1-percent level respectively.
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Table 4: The effect of parental divorce on demographic outcomes

@ (II) (I1I) Iv)
Fertility Marriage Mortality
Before 20 Before 25 Before 20 Before 25
years of age® years of age years of age? years of age
Boys
2SRI 0.008* 0.014* —0.001 0.006**
(0.004) (0.009) (0.001) (0.002)
Naive logit 0.009*** 0.023*** 0.002%** 0.002%**
(0.001) (0.002) (0.000) (0.000)
F-statistic of IV 18.06 18.06 18.06 18.06
Control variables yes yes yes yes
No. of observations 183,482 183,482 181,432 182,293
Girls
2SRI 0.027*** 0.056%** 0.006* 0.000
(0.005) (0.012) (0.003) (0.001)
Naive logit 0.025%** 0.055%** 0.006*** 0.000
(0.001) (0.003) (0.001) (0.000)
F-statistic of IV 16.00 16.00 16.00 16.00
Control variables yes yes yes yes
No. of observations 172,643 172,796 172,120 168,921

Notes: This table summarizes estimation results of the effect parental divorce on demographic outcomes for
boys (upper panel) and girls (lower panel) separately. Two estimation methods are used. Within each panel
the first row reports estimates from a naive logit estimation, and the second row reports estimates from a
2SRI procedure. The latter uses the extent of sexual integration in fathers’ workplaces as an instrumental
variable. Thus each reported estimation result is from a separate estimation. Reported estimates are average
marginal effects for divorce until age of 18, with standard errors clustered on families in parentheses below.
* ¥*% and *** indicate statistical significance at the 10-percent, 5-percent and 1-percent level respectively.
The number of observations varies due to availability of outcome variables and/or underidentification of the
logistic models. Control variables comprise child characteristics measured at birth (parity, multiple birth,
and birth weight), parental characteristics of assortative mating measured the time of marriage (father’s age,
the spouses’ age difference, religious denominations, and citizenship), father’s employment characteristics
measured at the time of the child’s birth (broad occupation, daily wage, job tenure, same firm with mother),
father’s firm characteristics measured at the time of the establishment of the firm (firm size, share of blue-
collar workers, share of females, and industry affiliation), regional fixed-effects, quarter of birth fixed-effects,
a child birth cohort trend and parental marriage cohort trend. ¢ Teenage parenthood takes the value one
if the child becomes mother/father until age 20, and zero otherwise; children with births before parental
divorce are excluded; ? Early marriage takes the value one if the child marries until age 20, and zero otherwise;
children marrying before parental divorce are excluded.
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Figure 3: The effect of parental divorce on employment over time
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Notes: Figure summarizes employment effects due to parental divorce for boys (upper panel)
and girls (lower panel), estimated at different ages of the child separately. The empirical
specification is equivalent to those of our standard empirical model presented in Tables 3 to

5.
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Table 6: Alternative estimation method: Outcome college attendance

(Ta) (Ib) (I1)

2SRI using Bivariate
Pearson Anscombe probit
residual  residual model
Boys
Parental divorce -0.099*** -0.142%**  _0.097***
(0.013) (0.037) (0.017)
Control variables yes yes yes
Number of obs. 183,547 183,547 183,547
Girls
Parental divorce -0.088*** _0.137***  _0.101***
(0.015) (0.014) (0.021)
Control variables yes yes yes
Number of obs. 172,828 172,828 172,828

Notes: Standard errors clustered on families in parentheses; *,

** and *** indicate statistical significance at the 10-percent, 5-
percent and 1-percent level respectively. Control variables include
children characteristics, father’s age, education and employment
characteristics at birth, ethnic and religious background of par-
ents, regional fixed-effects, industry fixed-effects, quarter of birth
fixed-effects, child birth cohort trend and parental marriage cohort
trend.
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Web Appendix

This Web Appendix (not for publication) provides additional material dis-
cussed in the unpublished manuscript ‘How Does Parental Divorce Affect
Children’s Long-term Outcomes?’ by Wolfgang Frimmel, Martin Halla, and
Rudolf Winter-Ebmer.

Al



'25DqDID(J 1114095 |DI00G UDLIPSN 91} WOIJ UOIJRULIOJUT UO Paseq pue (SOI9SLI0)ORIRYD WLIY) JUSTYSI[]R)SO
wiIy pue (SO1ISLIgIORIRYD I9YJe)) [ILII] Je PIINSesll dIe SOIISLIDJORIRY)) , L275160Y] 96DILIDJ\ UDIISNY 9} WOI] UOIJRULIOJUl U0 paseq 9SeLLIeul JO dul) o)
e POINSEIW oI SOIISLIOYORIRYY) , Uogs160Y] ygirg UDLASTY OU) WO UOIYRULIOJUL UO Pased YHIQ JO W} oY} I8 POINSEoU oIe SOISLIOORIRY)) , "POPN[IX
oqe 0010AIp [ejuered o10§oq 00€[d 300} 6SLIIBUL Y} SIOYM ‘SOSED G9 , "POPN[OXe oIe 90I0AID [ejusred o10joq o0r[d 0O} Y1 OY) SIOYM SOSED 69 ,, :SP0N

965671 610°6ST ces'es 8T8V SUOTJBAIISCO JO "ON
(¥¥2°0) 0LZ°0 (¥¥2°0) 122°0 (ssz°0) 70€°0 (¥5z°0) 90¢°0 SO[RUIS) JO DIRYS S ULIL]
(zeg0) 195°0 (teg0) 2950 (eve0) 7€5°0 (T¥e0) 9€5°0 SIONIOM IR[0O-ON[( JO SILYS S ULIL]

(6'67€ ‘7) 0°62S ‘T (2'¢9¢ %) 7'6£G ‘T (8817 ‘%) 1°0L5°T (z'89% ‘%) 6'C€9 1 o718 W]
(¥12°0) 8700 (z12°0) Lv0°0 (112°0) L¥0°0 (L12°0) 670°0 iy oures ur pakojdure I0Yj0]
(99z°¢) 0T6°¢ (svz¢) L16°€ (500°¢) 621°€ (¥L6T) 880°¢ WY Ul 9INUS],

(L¥er) 8T°6€ (Lven) L0°6€ (96°€1) 78'8¢ (erv1) 6L°8¢ ofem A
(96%°0) 19¢°0 (96%°0) 2950 (86¥%°0) S0 (867°0) LvS0 Io3{10M IR[[0D Bn[g
5591)51420DUDYD WAL PUD YJd1Q S, PIYD D $I11S14210DADYD JUIULA0)AULD S, 42YID]
(060°0) 800°0 (z60°0) 600°0 (z0z'0) £70°0 (L0Z'0) S70°0 ULZI3I0 URLIYSIY-UOU [30g
(901°0) 1T0°0 (901°0) 1T0°0 (L€1°0) 610°0 (621°0) LT0°0 URLIISTY IOYJOUL ‘URLIISTIY -UOU IOY3E,]
(181°0) €200 (gs1°0) $20°0 (831°0) 920°0 (091°0) 920°0 URLISTY-UOU IOYIOW ‘UBLIISNY IOY}E]
(€0z°0) 186°0 (0z°0) 9660 (€82°0) £16°0 (¥82°0) z16°0 U9ZIYO URLISNY Yjog
@.ﬁ:qwoxmv\og 1Yo S, quUaLDd [Oo U0INQLIISYT
(120°0) G000 (020°0) G00°0 (860°0) 0100 (001°0) 0100 [eUOjRUIIOUSPUN ‘IBYIQ)
(svz°0) ¥90°0 (Lvz0) G90°0 (862°0) 860°0 (¢62°0) 160°0 UOIJRUIIOUSP 1930 ‘DI[OYFe)
(¢91°0) 820°0 (g91°0) L20°0 (1€2°0) 90°0 (Lez'0) GC0'0 [RUOIYRUITIOUSPUN ‘DI[OY}RD)
(zg1°0) $20°0 (zg1°0) ¥20°0 (991°0) 820°0 (¢91°0) 8200 UOT}RUIIOUSD 10Y3J0 [I0g]
(F11°0) €100 (211°0) $10°0 (191°0) L20°0 (9g1°0) 620'0 [eUOjRUITIOUSPUN Y305
(1v¢°0) 998°0 (zve0) G98°0 (¥1¥°0) 1840 (11%°0) 682°0 or[oyed Yrog
p UOUDULUOUDD SN0 §, ULV [0 UOUNQLISYT
(9g2°¢) L21°€ (erLe) 9eT'g (086°¢) 170°€ (090'%) 790'¢ odUBIOYIp 03y
(¥61°0) 6£0°0 (z61°0) 8€0°0 (281°0) G200 (z91°0) 120°0 +0v 8y
(g62°0) 9600 (e62°0) G60°0 (0gz'0) £90°0 (6¥2°0) 990°0 6¢-6¢ 08y
(8€¥°0) 6520 (6€¥°0) 192°0 (L6£°0) 961°0 (66£°0) 661°0 $£-0¢ 98y
(¥67°0) 1270 (¥67°0) 0z¥°0 (16%°0) S07°0 (16%°0) 90%°0 62-9¢ 98y
(98¢°0) Z8T0 (98¢°0) €810 (9g¥°0) ¥62°0 (ge¥'0) £62°0 $2-0T 98y
(180°0) €00°0 (90°0) €00°0 (960°0) 600°0 (¥60°0) 600°0 61-GT o8V
S ouaLaffip 26D  sjuound puv Y141q 30 26D S,42YIDT

(g'oLp) T'eeTe (1°009) peLee (11°8%) G0°02€ (s0°'19) zeeee (swrexdesiop ur) JyStom iaIg
(8z1°0) L10°0 (0oz1°0) g10°0 (gz1°0) 910°0 (611°0) 7100 um,
(867°0) LGT°0 (86%°0) 6570 (96%°0) T95°0 (96%°0) 295°0 PINP WI0q 9SIL]

U..mvo.ﬁww&wﬁo\c&ﬁdo %N\S\Q
(2¥0°0) 2000 (720°0) €000 (9%0°0) 2000 (680°0) 800°0 gg o8 £q ATRitoly
(F11°0) £10°0 (L50°0) £00°0 (2s1°0) ¥20°0 (080°0) 900°0 q0T 98e Aq perirewt 10a0 Sutog
(vL£°0) 69T°0 (g82°0) 680°0 (ee¥0) 7€2°0 (0zg0) G110 Gg 98 4q juered e Suleg
(8L1°0) £€0°0 (ee1°0) 810°0 (6v2°0) 990°0 (L91°0) 620°0 ppooyjuaTed 98eussT,
(¥62°0) 960°0 (820°0) 100°0 (80€°0) 90T°0 (£€0°0) 100°0 g o8e ye eave] AjTUILIRIN
(8L£°0) TLT0 (00%°0) 00Z°0 (z8g'0) 8LT°0 (g0¥°0) 202°0 Gg o8e Je 010§ I0qE[ JO IO
(681°0) L£0°0 (992°0) 6700 (8v2°0) 990°0 (z82°0) 180°0 Gg o8e ye pefojdweu()
(9vz°0) G90°0 (z12°0) LV0°0 (9gz°0) 0L0°0 (012°0) 9%0°0 gg o8e je pofodwe [eursrely
(zsy0) 0£9°0 (28%°0) €0L°0 (¥67°0) 0850 (7L¥°0) 899°0 Gg o8e ye pefojduy
(g91°0) 01€°0 (62%°0) idzall] (ver0) 162°0 (6,£°0) vLT'0 eouRpUL)YE 989[0D
JS2UW0IIN0 %N\S\Q
as NVHN as NVHIN as NVHIN as NVHN
§]41E) shog §7415) sfiog
sjuased SUIDIOAIP-UON squaaed Surdaoarq

xas pIIYd Aq sorfrurej sjuared SUIDIOAIpP-UOU pue SUIDJIOAIP JO sdIIsLIdYORIRY) 'V °O[qelL

A2



‘POPN[OXd 818 90I0AIP [RIUSIRd 9109 SUIALIRW USIP[IYD ‘9SIMISYIO
0197 pue ‘(g 98 [[Jun SOLLIRW PIIYD ST} JT OUO dNJeA I} Soye) OFLLIILW A[1e0‘, POPN[OXd dI€ 9DIOAID [ejuared
910J9( SYIIIC YITM UDIP[IYD (OSIMIDYJO 0I9Z pUe ‘(g 95 [1UN I9YJe]/ISTIOW SAU0I9q PIIYD S} JI SUO dN[RA )
soxe) pooyjuared 98eues)‘, ‘pULI) 1I0YOD dFeLIIRW [Rjualed pur pual) 4I0Y0d [YIIIG PIIYD ‘SI00JJo-paxy [IIiq
Jo 10931enb ‘syoape-poxy AI3sSnpul ‘sjoojje-poxy [euoldal ‘sjyuared Jo punoidyoeq snoldial pue duyjle ‘YiIIq e
sorsuejoeIRyd JuowAo[dwe pue UOIIRONPS ‘98e S I9YJR] ‘SOIISLI0ORIRYD UIP[IYD 9PN[OUl SI[RIIBA [0IIUO))
‘[opour D1YSISO[ 91} JO UOIROYIJUSPLIOPUN 10/PUe SI[RLIRA SUIOINO JO AI[IR[IRAR O} NP SOLIRA SUOIIRAIISCO
Jo Ioquny “A[oA1300dsar [949] Juoored-T pue juedied-¢ ‘qusdrod-(T oY} e 9OUROYIUSIS [ROIISIIRIS 9JRIIPUL .\
PU® 4, ‘4 "MO[Oq Sosoyjueted UI SOI[TUR] UO POIDISNI[D SIOLI® PIRPURIS Ym ‘(T JO 98 [1JUN 8DIOAIP I0J SIO00[o
[eurSrew a8eIoA® oIk SIUSIDIE0D pajiodey (T JO 9Se [IIUN 9DIOATD) JUSUIRDI) OT[) JO UOTTUYOP SAIIRULID)E U
osn ‘ToAemOY ‘f 9[qe], Ul pajussald 9soy) 0] jus[eAlnbo ore o[qe) SIY) Ul POZLIRWIWINS SUOIIRWII)SO O], :S920N

60G°LGT GLP'091 PIT'I9T L6091 SUOIJBAIDSO JO “ON
SoA sok SoA SoA SO[(RLIRA [OIJUO))
(100°0) (€00°0) (110°0) (600°0)
000°0— ¥00°0 x4x7590°0 x+x960°0 9OIO0AID Tejus.red
L)
795°0LT GT8691 8TLTLT 8TLTLT SUOTIBAISSqO JO "ON
sok sok sok sok SO[([RLIRA [OIJUO))
(200°0) (100°0) (800°0) (€00°0)
*%500°0 100°0— 5xx7G0°0 #x200°0 O0IOAIp TejudIRd
sfiog
age Jo sI1eak 99 Jo sreak  oFe jo sreak p93% JO sIeah
G¢ d10J0gd 0¢ 910jod G¢ 210J0gd 0¢ 910jogd
A1[e)I0IN aderLIeN T EBET: |
(A1) (111) (11) 0y

s1eaA (T Jo 98e 9y} [IJUN 9IIOAIP SB pouyop SI juauIjeal) — souwodno sryderSowap uo 090 aY ], 'V °IqelL

A3



"PULI) 110102 9FeLIrew [RjusIed pue PuLI) 1I0YOD YIIIQ PIIYD ‘SI29[8-PaxXy YiIIq JO I9jrenb ‘s1oefje-pexy A1isnpur
‘8109Jo-paxyy [euoldal ‘sjuared jo punoiSyoeq snorSiaI pue dIUY)e ‘YIIIq e So1IsLIejoeIeyd juawiojdure pue uoryeonps ‘ofe s IoYjej ‘SOIISLIajIRIRYD
USIP[IYD 9PNOUl So[eLIRA [0I1UO)) ‘[9POU O11SISO] Y} JO UOI}RdYIJUSPIISPUN I0/PUe SI[(RLIBA SUIOIINO JO AYI[I(R[IRAR O] 9NP SILIRA SUOIJRAISISO
Jo sequuny A[oar3oodsol [9a9] Juedired-T pue juedrad-g ‘quedied-OT oY) e 9OUROYIUSIS [RIIISIIR)S JRIIPUI L.\ PUR .. ‘4 "MO[oq sosoyjuared ur
SI[IIR] UO PAISISN[D SIOLIO PIepuer)s Ym ‘O JO 9Se [1JUN 9IIOAID I0J $)09p0 [eulSrewr afelase are sHUaIdLe0d pajiodey (O JO oSe [1jun 9dI0AID)
JUSUIYRDI) 9T} JO UOTHTUYOP SATIRILID[R Ue 9ST ‘TOADMOT] ‘G 9[qe], UT pajuasaid 950} 0} Jus[earnbs are o[qe) ST} UT PIZLIBWITINS STOT)RUIIISO O], :§970N

921191 990°191 ¢€0°191 911191 921191 921191 SUOIYRAISS(O JO "ON
S0k SoA SoA SoA S0k S0k SO[(RLIRA [OIJUO))
(210°0) (600°0) (¢00°0) (200°0) (¢10°0) (¢100)
600°0— 110°0— #4x4C0°0 600°0— 110°0— #xx9L0°0— 9OIOATp [ejuLIed
S4B
T9LTLT G8GTST 9PLTLT €ELTLT TOLTLT T9LTLT SUOTJeAISSqO JO "ON
sok sok sok sok sok sok SO[([RLIRA [OIJUO))
(¢10°0) (100°0) (900°0) (200°0) (¥10°0) (¥10°0)
xx£€0°0 100°0— #4x460°0 sV 10°0— #4x690°0— #4x00T°0— 9OIOATp [ejULIRd
sfiog
9010] I0qe[ QARI] poforduwou) podordue poLorduuryy QouRpuL}IR
Jo 1O [RIUIRIR] [RUISIR]A] 989110))
a3e Jo saeak Gz Je snje)s joIeus Joqer| uorjyeonpy
(1A) (A) (AD) (111) (11) (1)

s1eak (T Jo 9Se oy} [IJUN 9IIOAIP SB pPoulyop SI JULUIJEdI) — Sou0dINo [erided uewiny Uuo 3990 oY, €'V 9Iqel

A4



‘PopN[OXa 9k 9DI0AID [RjuUaIed 810Jo( SUIALIRUW USIP[IYD ‘8SIMIS)O OISZ pur ‘(g 3w [1jun
SOLIIRUI P[IYD O} JT SUO SN[RA OY) SoXe} SFRLLIRUT A[TED , ‘PIPN[OXD dIk 9DIOAIP [ejusred 8I0joq SYIIIQ YHM
USIP[IYD ‘9SIMISY0 OI9Z pue ‘(g 98e [Ijun I9yje]/I9Yj0ouW Sou0d9q PIYD oY) JI 9UO anjea oy} saye) pooyjuored
93eue9) ,, "PuLI} 3I0Y0D dFeLIIRW [RjuUsled pUR PULI) JI0YO0D YIIIQ PIIYD ‘S100[e-Poxy yiiiq Jo Iojrenb ‘syoepe
-poxy AI)Snpul ‘soofje-paxy [euordal ‘sjusred Jo pUNoOIIYORQ SNOISI[DI pueR OIUYD ‘YIIIQ JB SOIPSLIOJORIRYD
JuowAojdwe pue uoIeONps ‘9Fe S I9YIR] ‘SOIISII8IORIRYD USIP[IYD 9PN[OULl SS[(RLIBA [0IJU0)) ‘[9POW OIISISO]
oY) JO UOI1ROYIUOPLIOPUN I0/pUe SI[(RIIRA SWO0JINO JO AJI[IqR[IeAR O} ONP SOLIRA SUOIJRAIISCO JO ISQUITN
“AfoA1100dsal [9a9] Juedied-T pue juedtad-¢ ‘quediod-(T oy} Je 90URIYIUSIS [RIIISIJRIS 9JRIIPUL .. PUC L. ‘4
*mofeq sosoyjueIed UI SOI[IR] U0 PAI9)SN[D SIOLID PIRPUR)S UM ‘()T JO 98e [IJUN 90IOAIP IOJ S100J0 [RUISIRL
o3eloA® oI® SJUSIDIe0D pariodey "Aepyiliiq YIQT S,PIIYD XoPUI I99je PADIOAIP IO ‘POdIOAIP I9ASU Jo310 sjualed
o1} UYoIyMm Ul sorjurej sostrduiod dnoid [013uod oy} ‘o190 "dnoid [0I1ju0d oY) JO UOIHUYOP SAIJRUII[R UR 9ST
‘1oA0mOY ‘f O[qR], Ul pajuasald 9soy) 0} jus[eanbe ore o[qey) SIY} Ul POZIIRWIWINS SUOIIRWIIISO [HST O], (5970

CIL'LLT 986°08T 166°08T 8L'08T SUOIIEAIDSO JO “ON
SoA SoA SoA SoA SO[(eLIRA [OIJUO))
(100°0) (€00°0) (170°0) (400°0)
000°0 %x800°0 #x%190°0 #%%6€0°0 99.I0ATp [ejuBIR]
SO
c08‘161 999°061 8€GC61 8€GT61 SUOTIBAISSqO JO "ON
sok sok sok sok SO[([RLIRA [OIJUO))
(200°0) (100°0) (800°0) (¥00°0)
%%x900°0 000°0— #x610°0 +xx010°0 O0IOAIp TejudIRd
sfiog
age Jo sI1eak O%e Jo s1eak  9Fe Jo sreod p93% JO sIeah
G¢ d10J0gd 0¢ 910jod G¢ 210J0gd 0¢ 910jogd
A1[e3I0IN aderrIeIN T EBET: |
(A1) (111) (11) (D

dnoi8 [o1ju0d aarjeUIa)E U Sulsn — sawod)no dyderSowap Uo 090 YL, F°'V °OIqelL

A5



‘PueI) 110700 d3eLIIeW [ejuated pue pusl} 1I0Y0D YIIIQ PIIYD ‘SI00[0-PoXY YIIq JO I91renb ‘s10o[o-poXy AIJSnpur ‘s100[Jo-poxiy
[euoidai ‘sjyusred Jo punoigyorq SNOISI[al pur dIUYIL ‘YIIIq IR SOIISLIa)oRIRYD JuswAo[duwe pue uoljeoNps ‘98e S I0Yje] ‘SO1ISLI9JORIRYD USIP[IYD
9pN[OUl S9[qeLIRA [0IJUO)) ‘[9POUL JIPSIS0[ 8y} JO UOIIRdYIIUSPLIOPUN I0/pUr SI[RLIRA SUWI0DINO JO AII[IqR[IRAR O} ONP SOLIRA SUOIJRAISSO JO
Joquny ‘A[eA130edsel [eas] juedied-T pue juedted-g ‘quedoied-(OT oY) e 20URIYIUIIS [BIIISIIR)S 9JRIIPUL 4., PUR ., ‘, "MO[eq seserjualred
Ul SOI[IWR] UO PAIdISN[O SIOIIO PIpUR)S YIIM ‘()T JO d93e [I1UN 9DIOAIP IO] $108]J0 [RUISIRW 9FRIOAR 9IR SJUSIOJo0d pajiodey ‘Aepylilq yigr

S, PIIY2 XOPUI I93Je PIDIOAIP IO ‘PIDIOAIP IoAdU Iayjie sjuared oy yorym ul sarfrurej sastrduod dnoid [o1puod oty

‘o190 ‘dnoud [o1juod oy

JO UOTIUYOP SAIJRUISI[R UR SN ‘I9AOMOY ‘Ga[qe], Ul pajussald 9soyj) 0} judeAlnba oIe o[qe) SIY} Ul POZLIRUIWINS SUOIJRIII)SO Y], :S210N

998°18T 808181 SLLTST €68 18T 998°18T 998°18T SUOTYEAIS8GO JO "ON
sok sok sok sok sok sok SO[([RLIRA [OIJUO))
(210°0) (600°0) (900°0) (800°0) (910°0) (¢10°0)
L710°0— *910°0— #xx760°0 x«V10°0— ¢100 xxx080°0— 90.IOAID TejueIed
51459
POT€61 306°0LT 6ST€61 TET'E6T PoT'€61 PoT'€61 SUOTYRAISS|O JO "ON
sok sok sok sok sok sok SO[([RLIRA [OIJUO))
(210°0) (100°0) (900°0) (200°0) (¥10°0) (€10°0)
xx560°0 100°0 #xx660°0 #x810°0— xxx060°0— #4x060°0— 90.I0AID TejusIed
sfiog
9010J I0(R] QARI] podordureu) poLordure podorduusy aouepuUd)IR
Jo QO [eIUIOIR] [euIsIeN 989110))
93e Jo saeak Gz Je snje)s joIeus Joqer| uoljeonpy
(1A) (A) (A) (111) (11) (1)

dnoi8 [0o1ju02 oA1jRUIS[E U SUlsn — sowod)no [ejideds uewny UO JI9J°

oYL :¢'V OIqBL

A6



‘POpN[OXe a1 90I0AIP [ejudled 910Jo( SUIALIRW USIP[IYD ‘9SIMISYIO OIdZ puR ‘()7 o9
[IJUn SOLLIRWI PIIYD O3} JT SUO dN[eA 9} Soxe} SFRLITRU A[IRd , ‘PIPN[IXD dIe 9DIOAIP [ejusred 9I0Joq SYIQ
UM UDIP[IYD (OSIMISY0 OI9Z pue ‘(g 9Se [1jun I9yjej/I9Yjou Sowodaq PIIYD dY) JI SUO dNJeA B[ SOy} POOT
-juared o3eUsd] ,, "PUSI} }IOYOD SFRLLIRW [RjUeted pUR PUSI} 1I0T0D [IIIq PIYD ‘SIO0J-POXY [IIIq JO 1ojrenb
‘s109]Jo-paxy A11SNpUl ‘s10s]Jo-paxy [RUOIZaI ‘sjuaied Jo pUNOIZNorQ SNOISI[21 PUR OIUY)S ‘YIII] e SOIISLIaNOR
-Teyo juowrdojdwie pue uoRONP Ve S I9YIeJ ‘SOIISLIOJORIRYD USIP[IYD OPN[OUL SO[(RIIBRA [0IJUO)) SO[(RLIRA
awodNo Jo A[Iqe[IRAR O} NP SOLIBA SUOIJRAISSJO JO Ioquiny ‘A[eArjoadsal [eas] juedied-T pue juedied-g
‘queored-(T 9y} Je 0UROYIUSIS [ROIISIIR)S 9IRIIPUL , .. PUR . ‘, "MO[Oq sosoyjuored Ul SOI[IUIR] UO POIISN[D
SIOII® pIepue)s [IIm ‘QT JO o8e [IJUN SOIOAIP IO SI09[O [RUISIRW 9JRIOAR OI€ SJUSIOJe0d pajtodey 5970\

L28'CLT Le8'CLT L08°GLT L08°zLT SUOIYRAISS(O JO "ON
SoA SoA SoA SoA SO[(eLIRA [OIJUO))
(200°0) (900°0) (¥20°0) (010°0)
000°0 G000 #%x080°0 #%x59€0°0 99.I0ATp [ejuBIR]
SO
PPe'esT 97G€e8T 667°€81 667°€81 SUOTIBAISSqO JO "ON
sok sok sok sok SO[([RLIRA [OIJUO))
(900°0) (200°0) (670°0) (800°0)
%7100 ¢00°0— 600°0 600°0 O0IOAIp TejudIRd
sfiog
age Jo sI1eak 99 Jo sreak  oFe jo sreak p93% JO sIeah
G¢ d10J0gd 0¢ 910jod G¢ 910jod 0¢ 910jogd
A1[e)I0IN aderLIeN T EBET: |
(A1) (111) (11) (D

[epowt 11qoad ojerrealq e 3uisn — souwodno dryderSowop uo 090 Y], :9'V °[qelL

AT



‘puLI} 110700 d3eLIIRW [Rjusled pue pusi) }I0YOd YIIq PIyo
‘s109]Jo-paxy [1I1q Jo 1931enb ‘sjoe]je-paxy A1Isnpul ‘sjo0ejje-pexy [euoldal ‘sjualed Jo punoidyoeq snolsal pur dIuyle ‘Yiiq Je sOI)sLIajoRIeyd
yuowAo[dwd pue UOIpRINPsd ‘OFe S I9YJeJ ‘SOIISLIOIORIRYD USIP[IYD OPN[OUL SO[(RLIRA [0IJUO)) "SO[(RLIRA SWIOJINO JO AJI[IGR[IRAR O} ONP SOLIRA
SUOTRAISSqO JO Ioquuny "A[eAr0adsal [9a9] jueoied-T pue jueoied-g ‘uedtod-(OT oY) e 20UROYIUSIS [BOIISIJR)S 9)RIIPUL 44, PUR L. ‘. "MO[O(
soso[juated UL SOI[IUIR] UO POISISN[O SIOLIO PIRPURIS YIIM ‘QT JO 98 [IJUN 9OIOAID I0] S100[J0 [RUISIRW 9FRIOAR 918 SJUSIOYJo0D pajiodey :§270\

8T8'TLT 8T8TLL 8T8TLT 8T8'TLT 8T8TLI 8T8TLI SUOTIRAISSAO JO "ON
sok sok sok sok sok sok SO[([RLIRA [OIJUO))
(€20°0) (610°0) (¥10°0) (120°0) (ge0°0) (120°0)
***@@OOl ¥10°0— ***Oﬁoo *@M,OO| ***mmoo ***._HOAO| 9JI0AID [ejU2.Ieq
51459
LVS'E8T LVS'E8T LVSEsT LVS'E8T LVSesT LVSesT SUOTYRAISS|O JO "ON
sok sok sok sok sok sok SO[([RLIRA [OIJUO))
(020°0) (20070) (¥10°0) (€10°0) (2¢20°0) (L10°0)
x9€0°0 100°0 xx1€0°0 %7600~ xxx190°0— #xxL60°0— 90.I0AID TejusIed
sfiog
9010] I0q®] QARI[ poLorduweu) pofordure poLorduuryy QouRpuL}IR
Jo QO [RIURIR] [RUISIRTA 989110))
o8k Jo saeaf Gz 911} Je snje)s joxIewt Joqer] uoljeonpy
(1A) (A) (A1) (111) (11) (1)

[epown 31qoad ojerrealq e SuIsn — souwiodNo [ejided uewny Uo 3090

oYL :LV OIqEL

A8



