The Effect of Marital Breakup on the Income Distribution of Women with Children

Abstract
Having a female firstborn child significantly inases the probability that a woman'’s
first marriage breaks up. Recent work has expldhéexogenous variation to measure
the effect of divorce on economic outcomes, andcbasluded that divorce has little
effect on women’s mean household income. Howexsng a Quantile Treatment Effect
methodology (Abadie et al. 2002) we find that doewidens the income distribution: it
increases the probability that a woman has verydowery high household income. It
appears that some women successfully generate exttmwugh child support, welfare,
combining households, and increased labor suppdy divorce, while others are
markedly unsuccessful. Thus, although divorcelitiées effect on mean income, it
nonetheless increases poverty and inequality. efiedings imply that divorce has

important welfare consequences.



1. Introduction and Motivation

The poverty rate for single mothers fell substdiytiaom 1974 to 2005. Over the
same period, the poverty rate for married mothemsained virtually unchanged. Given
these facts, one might assume that women withremldre less likely to be poor than
they were 30 years ago. But in fact the overaligpty rate for women with children rose
over this period, from .120 to .143 (Figure 1).

A clue to resolving this puzzle may be found in et that both divorce and
single parenthood have greatly increased overdkegeveral decades throughout the
developed world. In the United States, the proporof mothers who are single rose
from about 16 percent in 1974 to over 26 perce@0D5. It appears that in the absence
of this trend, overall poverty rates would haverdased, rather than increased.

Current political discussions commonly assume Itnatriage has causal
economic effects on women and children. In paldicuecent welfare legislation
encourages marriage as a method of increasing memm reducing the need or
eligibility for welfare. The federal governmentesus $150 million per year on the
Healthy Marriage Promotion Program (DHHS 2007)t pérts overall poverty-reduction
plan; in addition, over 40 state governments nowartaeir own official efforts to
support marriage (Dion 2005).

Despite the assumptions made in popular debatysatrelationship between
marriage preservation and poverty reduction haveeh demonstrated. Previous
research has established the need for instrumeantable (IV) analysis in order to
identify any effect of family status on women'’s carmes (Becker, Landes, and Michael

1977; Becker 1985; Angrist and Evans 1998; Grulb@02 Recently, first-born child



sex has emerged as an instrument for marital sti@citating estimates of causality
(Morgan and Pollard 2002, Lundberg and Rose 20@8) Bnd Moretti 2004). Using

that instrument, Bedard and Deschenes (2005) cdac¢hat “IV results cast doubt on the
widely held view that divorce causes large declinesconomic status for women” (p.
411). While it is true that the negative correlatbetween mean income and divorce
appears to be driven by selection, we demonstnat@s paper that a conclusion based on
the mean effect of divorce is misleading. In fact,examination of the impact of divorce
on the entire income distribution supports the vikat divorce greatly increases the odds
of poverty.

This paper also uses the sex of the first-borrdcsl an instrument for marital
breakup and then conducts IV analysis to sepdnatedusal effects of divorce from its
well-known correlations. With data from the 198(BUCensus, we document that
having a female first-born child slightly, but rcdily, increases the probability that a
woman’s first marriage breaks up. In our sample,likelihood that a woman'’s first
marriage is broken is 0.63 percentage points highnar first child is a girl, representing
a 3.7 percent increase from a base likelihood @ pércentage points. A discussion of
the mechanisms that drive this instrument, andlddtavestigations into its validity and
robustness, can be found in the working paper eersi this paper (CITE), in Bedard
and Deschenes (2005) and in Dahl and Moretti (2004)

Unlike these previous papers, however, we use atpadreatment Effect
(QTE) estimation strategy (Abadie et al. 2002) @dbiws us to look at the impact of
marital breakup throughout the income distributidfsing this technique, we find that

marital breakup significantly affects the househaltbme distribution. In particular,



marital breakup dramatically increases the proiigithhat a mother will end up with a
very low income or a very high income.

It follows logically that divorce increases the pability of living in a household
without other earnersin fact, we estimate that breakup of the first nage significantly
increases the likelihood that a woman lives in adetiold with less than $5000 of annual
income from others—the likelihood rises from jugen5 percent for those whose first
marriage is intact to nearly 50 percent for thobese first marriage breaks up.
However, women can and do respond to income loss flivorce by combining with
other households, through paths including remagr@gmoving in with a roommate,
sibling, or parents. Moreover, women further cemgate through private (e.g. alimony
and child support) and public (e.g. welfare) transfand by increasing their own labor
supply. Since, further, divorce reduces familyesas well as income, the net effect of the
husband’s departure on the household’s income-¢osetio is ex ante ambiguous. In
other words, it may be possible for a woman torelytioffset the loss of her husband’s
income so that her material well-being is undintie.

When examining the entire income distribution, hegrewe find that these
responses, although substantial, are frequentliffinnt to prevent poverty. While
virtually none of the women influenced by our instrent who remain in their first
marriage are in poverty, nearly a quarter of theke divorce are in poverty. In fact, IV
results suggest that divorce causes an incregsaverty that is about as large as that
suggested by the observed correlation betweenaivaimd poverty.

We show that the lack of effect on income at theam@edard and Deschenes

2005) comes from the fact that the cumulative ihstron functions of income of women



who remain married and those who divorce cross etedr—we find evidence that
some women who divorce, rather than moving lowegh@&income distribution, move
towards the top of the income distribution, possdile to re-marriage outcomes or to
moving in with their parents. For example, at®# percentile, women who divorce
have household incomes over twice as high as thheeemain married. We conclude
that breakup of the first marriage increases thi@mee of income, even though there is
no significant effect on the mean. Because breakuipe first marriage leads some
women to have higher incomes as well as leadingemomen to be poor, estimates that
focus on the mean do not detect the dramatic effi@ttdivorce has on the income
distribution. That is, while divorce does not atfaverage income, it does exacerbate
inequality and poverty. We view this result ast pdra growing body of evidence on the
importance of analyzing the effects of policy andial changes over the entire
distribution of outcomes (Bitler, Gelbach, and Hegr2006; Neumark, Schweitzer, and
Wascher, 2004; Blank and Schoeni 2003), rather tinerely at the mean.

After discussing our findings, we consider the aggte implications of the
relationship we identify between divorce, poventg anequality. In recent decades,
mothers’ poverty rates have failed to decline ashmas the overall poverty rate. At the
same time, income inequality has increased. Weestlgat the increase in the proportion
of broken first marriages in the U.S. could helpamt for both the stagnation in
mothers’ poverty and the increase in income inetyual

The paper proceeds as follows. In section 2, veeritee the data and the sample
we use. In section 3, we describe the estimatiategly. In section 4, we discuss the

results. In section 5, we conclude.



2. Data

We use data on women living with minor childremfrthe 5 percent 1980
Census file (Ruggles, Sobek et al. 2003), whiobmalls sufficient power to identify the
effect of sex of the first-born child on maritablkup® We limit our sample to white
women who are living with all of their children, we eldest child is under 17, who had
their first birth after marriage, after age 18 dadiore age 45, and had a single first birth.
These limitations are necessary in order to creat@mple for which measurement error
in the sex of the observed first-born child hasaasical structure. Bedard and
Deschenes (2005) take a similar although not ideh&ipproach to sample limitation, and
get estimates very close to ours; Dahl and Mof2@i©4) show a variety of samples, the
most similar of which gives first-stage estimatest are very close to our&urther

discussion of the sample construction is containgbe Appendix.

3. Estimation Framework
In many applications of the OLS framework, researslare interested in
estimating the mean effect of a regressor (e.gotbakup of a woman’s first marriage)
on various outcomes (such as measures of her incohime quantile regression (QR)
model of Koenker and Bassett (1978) allows onestonate the effect of a regressor not
only on mean outcomes, but on the entire distrioudif outcomes. Since we are
interested in the distributional effects of divoareincome, this framework is useful for

our purposes.

! While earlier censuses have these measures, iropsedecades the divorce rate was very low.
Subsequent censuses, on the other hand, do noathaf¢ehe measures necessary to conduct the sinaly



The endogeneity of marital breakup poses a chadlémginterpreting the results
of QR as the causal impact of divorce on the incdmegibution. But just as 2SLS can be
used to overcome problems of omitted variables mieasurement error with OLS, so
can the Quantile Treatment Effect (QTE) framewdrRlbadie et al. (2002) be used to
overcome these problems in QR.

To apply the QTE model to our research questiond@me our regressor of
interest, D, as a dummy for the breakup of the firarriage. We consider a woman as
having her first marriage intact if she reportethtihat she was “currently married with
spouse present” and that she had been marriedyegace. We consider a woman as
having her first marriage broken if she: has bearried multiple times, is married but
currently not living with her husband, is currenglgparated from her husband, is
currently divorced, or is currently widowéd.

Our main outcomes, Y, are total others’ incomeingef as total household
income less total own income; household income;tasadmeasures of household
income adjusted for household size. The changéhiers’ income measures the direct
effect on a woman of losing her husband’s incoraeh(g extent that the husband is not
replaced by other wage earners). The changeahtiotsehold income captures this
direct effect but also includes the indirect eféeat divorce on income: transfers from the

ex-husband in the form of alimony and child suppdransfers from the state in the form

2 We have run the analysis with ever-divorced, nathen first marriage broken, as the explanatory
variable: in this case, widows and those separfadea or not living with their first husband aredwsl as 0
rather than 1. Our results are not sensitivei®diiference in categorization.

% The 1980 Census guestion reads: “Unemployment cosgpen, veterans' payments, pensions, alimony
or child support, or any other sources of inconoeinged regularly... Exclude lump-sum payments such as
money from an inheritance or the sale of a home.”



of cash assistance; and income generated by chantfeswoman’s own labor supply.
We use two methods to adjust household incomeafoily composition to capture the
change in need that accompanies a change in hddsshe. The first is household
income as a percent of the federal poverty line;sicond is household income divided
by (number of adults + number of childfé)f-", a measure used in Bedard and
Deschenes (2005) and referred to as “normalizeddtmid income.”

Our controls, denoted by X, are a vector of preedeined demographic variables
which include age, age squared, age at first lnthan indicator for high-school
dropouts’ While our Ordinary Least Squares (OLS) and Qlmfegression (QR)
estimates of the relationship between marital hupaknd income may be sensitive to
their inclusion, our IV specifications (both 2SL8JaQTE) are robust to controls. We
think of U as representing unobserved factors sisdmuman capital, views on gender
roles, and taste for non-market work relative tokaawork and leisure. Finally, our
instrumental variable, Z, is an indicator for hayangirl as one’s firstborn child.

We now consider two potential outcomes indexedregdd: Y; is the value a
woman’s outcome if her marriage breaks up, aptsYhe outcome if the first marriage
remains intact. Similarly, Dtells us whether a woman'’s first marriage is brokéner
eldest child is a girl, andQells us whether her first marriage is brokenef bldest child

is a boy. We are interested in the distributiomaicomes for women whose first

* We have also added each of these sources of intameur outcome measures sequentially. Private a
public transfers account for very little incomedao adding them to income from others does not
materially change the distribution of income (résalvailable from the authors).

® Since we look only at women who gave birth torthiest child at age 19 or later, we can reasonably
assume that the decision on whether to graduate ffiigh school is made prior to the realizationhaf sex
of the first-born child.



marriage is broken and for women whose first mgaigemains intact, and in the causal
effect of divorce on the income distribution, whistthe difference: Y- Yo.
Abadie et al. (2002) provide assumptions under kvhie can estimate a Quantile
Treatment Effect (QTE) model:
1. Independence: (¥ Yo, D1, Dp) is jointly independent of Z given X.
2. Non-trivial assignmen0D <P(Z=1| X )< 1.
3. First stage: E[B)X]# E[Do|X].
4. Monotonicity: P(D>Do|X)=1.
5. For eacld (0<09<1) there existiy andpy such that Y|X, D, D;>Dg) =
agD + X'Bg, where Q(Y|X, D, D1>Dg) denote thé-quantile of Y given X
and D for compliers.
Under these assumptions, and additional regulegguyirements (see Abadie et al.
2002) we can compute a consistent estimatag ahdpy,. The first four assumptions
outlined above are very similar to the assumptimgrist and Imbens (1994) use to
derive the Local Average Treatment Effect (LATEkipretation of 2SL$ and have
been previously tested for the case of child sex @®dictor of divorce in Bedard and
Deschenes (2005), Dahl and Moretti (2004), andubiking paper version of this paper
(CITE). Finally, the fifth assumption requires thige can write a linear model of

guantile regression, where our primary parametantefest isuy, which gives the

® In this setting, the first assumption implies tbhild sex is randomly assigned. Although we cannot
formally test this assumption, we find that mothefrgirls and boys aged 0 or 1 are not significantl
different from each other, consistent with the Hjaesis that child sex is randomly assigned in aune.
The second assumption simply states that bothayidsboys account for a non-trivial fraction oftbg.

The third assumption is that there is a signifidast stage, which we demonstrate below. Thetfour
assumption is that there are no women for whomrgpaifirst-born girl reduces the probability of dlive.
In other words, while our model requires that theme compliers (women whose first marriage bregks u
only if their first child is a girl), there are mefiers (women whose first marriage breaks up driheir

first child is a boy).



difference in the condition@kquantiles of Y and Y, for compliers. In other words, just
as IV can be used to estimate the LATE of maritakkup on income for women whose
first marriage is broken if and only if they havgid (called “compliers” in the Angrist
and Imbens literature), so can QTE estimate trecedf marital breakup on compliers’

income distribution.

4. Results

The first column of Table 1 gives the estimatedttehship between the sex of
the first-born child and marital status for our gden We find that having a girl increases
the probability of breakup of the first marriagediyout 0.63 percent; due to the large
sample size, this effect is measured very precisdlfie effect of sex of the eldest child
on the breakup of the first marriage is bigger ttheat on being currently divorced, which
is 0.20 percent, because many of the women whaabdadue to having a girl
subsequently remarry (an endogenous responsesthat properly part of our IV
analysis). It is important to keep in mind thatave not estimating the effect of being
currently divorced or of residing in a mother-ohlyusehold on economic outcomes.
Rather, we are estimating the effect of havamg been divorced on current outcomes.

Cross-sectional (OLS) regressions of the relatignisatween marital breakup
and various measures of income (shown in the secolndhn of Table 1), which admit
no causal interpretation, show that breakup ofitsemarriage is correlated with lower

income. These relationships confirm the convemtiotew that women whose first

" We have also replicated this result using the @urPopulation Survey 1980, 1985, 1990, and 1995
Fertility Supplements, which identify the sex ofvaman’s actual firstborn child regardless of whethet
child is still in the household, and hence requivesample restrictions. The CPS estimate of OeB8emt
is highly similar to that from our Census sampBmilarly, Bedard and Deschenes (2005), usingghti
different sample, derive an estimate of 0.80, witfitandard error of 0.10.
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marriages end are significantly worse off than womose first marriages remain
intact.

In the right-hand column, we replicate the resoftBedard and Deschenes
(2005). Two-stage least squares estimates sutigggshe mean causal effect of marital
breakup on material well-being is quite differemrh the population correlation. The
two-stage estimate of the effect of divorce on th@come is negative but insignificant
and of much smaller magnitude than the OLS estimékes two-stage estimate of the
effect of divorce on household income level, altfionot significantly different from
zero, is positive and significantly different fraire OLS estimate. The mean effects on
adjusted household income and on income as a gatpaverty are both positive, but
not precisely estimated. Bedard and Deschenepistdhese results as indicating that
on average there is negative selection into diveswemen who would have had low
income anyway are more likely to divorce, creaingegative cross-sectional correlation
between income and divorce—and that there is nofgignt causal effect of divorce on
mean income.

Recent literature, however, has focused on angedrépr the importance of
examining distributional effects rather than mewedfgcts at the mean. Bitler, Gelbach,
and Hoynes (2006), Neumark, Schweitzer, and Wag@ioé4), Blank and Schoeni
(2003) and others claim that analysis of the e$fettpolicy and social changes should
focus on effects throughout the distribution. Mxwer, in the case of marital breakup, it
seems highly plausible that there are importargot$fon the income distribution that
aren’t evident at the mean. After all, divorce—aimel implied withdrawal of the

husband’s income—represents a discrete fall innmecoTo the extent that women

11



remarry, move in with parents or other relativesealize a high earning potential, they
may end up as well or even better off financidtigirt those who stay in their first
marriage—resulting in little effect of divorce dmetmean of the distribution. And those
women who cannot find other sources of income caooltketheless experience large
losses.

In Tables 2 and 3, the columns of results labelast marriage intact” report
income at each decile of the distribution for thad® remain married, estimated using
the methods described above. Recall that in deantiatment effects regressions, the
income distributions are estimated for the spegfamup of women—*compliers™—who
divorce or stay married in response to the sekefitst-born child. The quantile
regressions represent the income distributiongh®population of women as a whole.
The columns labeled “Difference in income: brokentact” report the estimated
difference in income at each decile of the distitiubetween those who have divorced
and those who stay married, which is the coefficeenmarital breakup.

Standard quantile regression (QR) estimates dfiifference in distribution of
income by marital breakup (left-hand panel in Tableell a familiar story. Divorce is
associated with lower levels of income of otherthemmwoman’s household throughout
the distribution; the same is true for all decésotal household income. In cross-
section, women with broken first marriages haveine distributions —both household
and others’— that are first-order stochasticallyndmated by those of women whose first
marriages remain intact. That is, divorce is datesl with a shift downward in income

at every point in the income distributidn.

® Note also that the estimated income distributiarcfompliers whose first marriage remains intactis®
uniformly lower than the income distribution foetfull sample. This result, which holds in all afro
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The quantile treatment effects (QTE) estimateth@right panel of Table 2, give
a more nuanced picture. We do in fact find a laffect of marital breakup on the
probability of having very low income: roughly 4@mpgent of women whose first
marriage is broken have no household income daeymther household member.
While legal transfers (which include child suppantd mean-tested transfers) reduce the
number of compliers with no income, one in sixhd tivorced compliers have no
unearned income even after accounting for transfemsnpared to virtually none of the
compliers who stay married. These effects on titon of the distribution are similar to
the naive QR estimates.

The analysis of household income, which adds i @aman’s own earnings,
also shows a large effect of marital breakup orbthtéom of the income distribution.
Roughly one in six of those who experience mahitabkup have less than $5000 in
household income, compared to virtually none oséhwho remain marriet.

Interestingly, the QTE estimates also show thaseéheho divorce due to the
instrument arenore likely to have high levels of household incoméhe3e results
diverge from naive QR estimates, suggesting thttarpopulation at large negative
selection into divorce swamps these effects andesiilem undetectable. The top 20
percent of women whose first marriage breaks upumee of a firstborn girl have more
income from others than do those who remain marrithe 9%' percentile, women

who divorce have more than twice as much incomm fothers as do women who avoid

estimates, suggests that couples whose marriagak bp in response to the instrument typically reave
low SES.

9 Although they cannot earn enough to make up fotdkg in others’ income, divorced compliers do have
a very large labor supply response to the losaceStihe distributional effect on hours does ndedif
markedly from the mean responsiveness of about hdQes reported in Bedard and Deschenes (2005), a
separate analysis is not included here.
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divorce; the difference in the @Epercentile is statistically significant. Previdiisrature
(Mueller and Pope 1980) finds that when divorcedneo remarry, their second husband
is typically more educated and has a higher ocoupatSES score. In addition, Bedard
and Deschenes (2005) argue that many divorced msotbereside with their parents
who, due to lifecycle effects, have higher incontes their husbands dff.

When women’s own earnings are added in to reftgat household income, the
magnitude of the effect of divorce on the top & thcome distribution is even more
striking, although less precise. Roughly 40 peroémvomen who divorce due to the
instrument have higher household income than copates who remain married. This
percentage may be higher because top-end variatithe rewards to women’s increased
labor supply is added to top-end variation in th@me of new household members.

As shown in Figure 2, the reversal in the signhefincome gap between those
who divorce and those who do not occurs above #aian of the distribution for all
types of income, meaning that the typical familg kess income when the first marriage
breaks up. However, as is often the case withnrecdistributions, average income
among compliers is greater than median income Ifragailable from the authors); as a
result, the reversal occurs at (in the case ofrstlrecome) or below (in the case of
household income) theean of the distribution. This statistical artifact@ains why
models that estimate effects at the mean, sudioas in Bedard and Deschenes (2005),

find little or positive effect of marital breakum ancome.

19 Bedard and Deschenes split their sample into thsese oldest child is under 12 years of age aoskth
whose oldest child is 12 to 16; they find that éffilect on others’ income is important mostly fooslk with
older children, who they argue are less likelyambine households. We, similarly, find that thgatéve
effect of divorce is greater for those with oldbildren (results available from the authors).
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The results discussed so far ignore one imporspec of divorce—namely, it
reduces family size. Thus even if a woman losesrire through divorce, she may not
necessarily end up worse off if there are also fdamily members to support. On the
other hand, if income gains at the top come hedhkilgugh combining households, the
effect may be neutralized or worse by increasedéloold size. To estimate the effect of
divorce on the ratio of income to needs, we divedeh woman'’s total household income
by the federal poverty line (FPL) for a househdidhat size. Doing so also tells us
about eligibility for programs such as Medicaid,F8E, free and reduced price lunch,
and child care subsidies, since eligibility cutdtis these programs are based on FPL
values such as 100% and 180%. We also use anatlter adjustment for family size
used in Bedard and Deschenes (2005).

As shown in Table 3, we find that changes in faraiie do not fully offset the
effect of marital breakup on household income. naizre QR estimates indicate that
marital breakup decreases normalized householdneai all levels. At the bottom of
the income distribution, the QTE estimates areragamparable to naive QR estimates,
showing that fewer than five percent of women stiliheir first marriage have household
income below the poverty line, while nearly a geadf those whose first marriage ended
are below poverty. The bottom 40 percent of thoke divorce due to the instrument
have significantly lower income-to-needs ratiosnthfzeir counterparts who did not
divorce.

Again, however, women whose first marriage endedaore likely to have very
high income-to-needs ratios—above 400 percenteoFfPL—than are compliers whose

first marriage remains intact. The top ten percéithe compliers who divorce have
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significantly higher normalized incomes than thad® remain married. This reversal at
the top is not picked up by naive QR estimatese régults are highly similar for the
alternative normalization of household income.

5. Discussion

Our results confirm previous findings that negagedection into divorce
accounts for the observed relationship betweentahdmeakup and lower mean income.
Yet marital breakup does have a significant caeBatt on the distribution of income: it
increases the percent of women at the bottom gnthtls of the income distribution. On
net, divorce increases poverty and inequality fom&n with children.

Our sample is not representative of all single ragthn the US—although their
first marriages are broken, many of the divorceahjgleers are not single when observed.
In addition, the women we analyze were all marlhetbre their first child was born, so
our results cannot be simply generalized to nevarmred mothers. Further, we are able
to look only at white women; the effects of divoroay differ for women of other races.
Nonetheless, examining this group of compliersdtdsast one significant advantage:
the distribution of income for compliers who ar@l gt their first marriage is somewhat,
but not drastically, lower than the overall distition of income in society. This
characteristic suggests that the coefficients wienate reflect effects of divorce on
women who are somewhat disadvantaged and “at yeskiiot far outside the mainstream
in terms of socioeconomic status.

Our results suggest that the destabilization ef fimarriages may have caused
some of the stagnation in poverty rates of womeh shildren over the last several

decades. A back-of-the-envelope calculation sugdkat the poverty rate among
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women with our sample characteristics was 14 peided percentage points) higher in
1995 than it would have been had the share of brbk& marriages remained at its 1980
level M

Our results also suggest a relationship betweeddaktabilization of first
marriages and the widening of the income distrdyutiPrevious literature has not
emphasized the relationship between divorce amgualéy, although both have
increased substantially over the past three decdflearly and sustained marriages act
as a form of insurance against later shocks t@eghrtner in earning capacity, then
increased divorce in a sense weakens that insyrandemay be a factor in increasing
household inequality. Much of the recent literatan the causes of income inequality
has focused on wage inequality and the forcestilagtbe affecting it, such as:
technology (Acemoglu 2002); the decline of laborkeainstitutions (DiNardo, Fortin,
and Lemieux 1996); and the rise of internatioradiér. Our findings suggest that the

destabilization of first marriages may also be @mtigbuting factor to increasing income

inequality.

Data Appendix
The 5 percent 1980 Census data contain severaunesa$at allow us to analyze
a woman'’s fertility history. These include the renof children ever born to a woman,

the number of marriages, the quarter as well asgfefast birth, and the quarter and year

n 1995 (the most recent year for which we have dat marital history from the CPS), the povertgrat
for women with our sample characteristics who &itkiis their first marriage was 8.7 percent, while
rate for women who have ever divorced was 21.7guercThus if divorce had stayed at its 1980
prevalence (17.2 percent ever divorced), the olvpoalerty rate in this sample would be: 0.172*0.217
(1-0.172)*0.087 = 0.109, or 10.9 percent. Becdhegrevalence of divorce rose to 28.6 percent, the
poverty rate became: 0.286*0.217 + (1-0.286)*0.68¥.124, or 12.4 percent. Thus the increase iard&/
may potentially have caused an increase of 1.5tqadn 13.8 percent, in the poverty rate for woméh
our sample characteristics.
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of first marriage. This information permits us t@ntify the sex of the first-born child for
most women, although not for women whose eldedd ¢fais left the household.

A substantial drawback of using cross-sectionad @athe fact that we can only
observe the sex of the oldest child who residel thié¢ mother, whereas ideally we
would want to observe the sex of the firstbornahilt is important that we create a
sample of women for whom measurement error in éxeo$ the observed first-born child
has a classical structure. To that end, we g@itéorestrict the sample to those women
observed with all their biological children. We slo in order to limit the risk that our
results will be affected by differential attritiaf boys and girls. In particular, we are
concerned that boys are differentially more likilyend up in the custody of their fathers
in the event of marital breakup. This pattern ddahd to endogeneity of our instrument
if the sample were left uncorrected. If, in thewrwof divorce, fathers keep the sons and
mothers keep the daughters, there will be a spsipositive correlation in the overall
sample between marital breakup and the elolesstrved child being a girl.

To address this issue, we exclude from the saamplevoman for whom the
number of children ever born does not equal thebasrof children living with her. If a
mother lives with stepchildren or adopted childirea number that exactly offsets the
number of her own children that are not living whigr, this rule will fail to exclude her.
We therefore further minimize the possibility o€inding women who have non-
biological children “standing in” for biological ddren by including only women whose
age at first birth is measured as between 19 and 44

Limiting our sample to women who live with all thehildren reduces the risk

that differential custody rates could bias our egwt it does not eliminate this risk
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altogether, because we could still be more likelintlude divorced women with two
girls than those with one boy and one girl or thwgl two boys. We have tested this
hypothesis, however, and found that mothers livith all their children and mothers in
the overall population are equally likely to be elv&d with a girl as the eldest child; this
suggests that sex of the eldest child is not a negterminant of living with all of one’s
children (results available from the authors).

We limit our sample to women whose first childrearevborn after their first
marriage, since breakup of the first marriage isfoous. If instead we included out-of-
wedlock births, we would be concerned that theddeke first child affected selection
into the first marriage (Lundberg and Rose 2003).the extent that people could learn
the sex of the child before it was born and thesddgct into “shotgun marriages,” we
may still have selection into first marriage. Howe ultrasound technology was not yet
widely used in 1980 (Campbell 2000), so this threaiot of particular concern. In
addition, because we can only identify the begigrahthe first marriage and not the end,
we may include some women whose first child was ladter the breakup of the first
marriage. While this would weaken the first stagewr estimation, it would not bias our
results.

We look only at mothers whose eldest child is aanisince those who still live
with their adult children may be a select groupurtiier, since girls are differentially
more likely to leave home early (at ages 17 andi8)restrict the sample to mothers
whose eldest child is under age 17. Fourth, wé bor sample to white women because
black women are more likely to have girls, whiclcemsitates analyzing them separately;

unfortunately, the Census does not provide enoaggn fdr a strong first stage when
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restricting the sample to African-Americans onBinally, we leave out any woman
whose first child was a twin, both because difféssax twins would complicate our
instrument and because twins increase the numhsrldfen a woman has.

Table A shows summary statistics for our full saemglative to the overall
population of women with minor children. Our sam quite similar to the overall
population except in terms of age and marital staithe women in our sample are
younger than average, consistent with the requineéthat a woman’s eldest child is
under 17. The women in our sample are also slidésis likely to be divorced, both
because they are younger and because we requit@elyehave custody of all children.
And of course, unlike the overall population, wonieur sample cannot be never-
married. On other characteristics, however, thedvoups differ little: women in our
sample have slightly more education and houselmgioihne than the overall population
and work and earn slightly less.

In summary, the limitations we place on the sanapéedesigned to create a group
of women for whom we can measure the sex of tisébforn child with only classical
measurement error. These restrictions weakenaermof our first stage, but we
believe this compromise is necessary in order tammke concerns about endogeneity of

our instrument.
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Table 1. Mean Regressions

First stage Second stage
Dependent variable Instrument: first child is a girl OLS 2SLS
First marriage is broken 0.0063
(0.0010)
Currently divorced 0.0020
(0.0007)
Others' income -9241 -1041
(42.57) (5178)
Household income -5577 6548
(43.41) (5570)
Income/Federal Poverty Line -59 27
(0.44) (53)
Income/Normalized Household Size -1635 3104
(18.34) (2354)

NOTE: N=619,499. The sample includes white worvlin are living with all of their children,

whose eldest child is under 17, who had their bigh after marriage, after age 18 and before4ige
and whose first birth was a single birth. All flegrressions include the following controls: ages ag
squared, age at first birth and a dummy for higlostdropouts. Poverty is calculated using 1980
Census codes that range in value from 1 to 50Imisliized income is windsorized at zero. Income is
in 1980 dollars. 2SLS regressions use brokenrfiestiage as the first-stage dependent variable.
Robust standard errors are in parentheses.



Table 2a. Cumulative Distribution of Others' IncomyeMarital Status
Quantile Regressions Quantile Treatment Effects
Income Difference Income Difference
when first Difference: w/controls: when first Difference: w/controls:
marriage i¢ broken-  broken-  marriage i« broken-  broken-

Percentile of distribution intact intact intact intact intact intact
5th 5005 -5005 -5715 4205 -4205 -4205
(25) (25) (33) (4525) (4525) (4554)
10th 8005 -8005 -9418 6310 -6310 -6310
(18) (18) (27) (2947) (2945) (3035)
20th 11430 -11430 -12464 9005 -9005 -9005
a7 a7 (22) (2471) (2488) (2469)
30th 14005 -14005 -13616 10580 -10580 -10580
a7 a7 (28) (2203) (2217) (2269)
40th 16190 -14755 -12970 12010 -11685 -10878
(16) (103) (61) (1954) (1972) (3948)
50th 18505 -10465 -9806 14005 -6500 -6249
(16) (71) (67) (2628) (5569) (5256)
60th 20640 -8110 -7680 15210 -3245 -3643
a7 (58) (57) (2431) (3731) (4290)
70th 23500 -6605 -6254 17010 -1900 -1851
(21) (62) (52) (3360) (4261) (4276)
80th 27015 -6010 -5440 19030 -25 -103
(29) (68) (58) (4437) (5650) (4848)
90th 34410 -6665 -4885 22005 3000 3102
(56) (105) (93) (6582) (8535) (8679)
95th 44305 -9130 -4866 24210 33025 31324
(128) (180) (163) (9969) (16270) (24731)

NOTE: N=619,499. The sample includes white woméno @are living with all of their children,
whose eldest child is under 17, who had their firgh after marriage, after age 18 and before age
45, and whose first birth was a single birth. Ak tregressions (except where indicated) include the
following controls: age, age squared, age at liinth and a dummy for high school dropouts. Inct

is in 1980 dollars. QTE regressions use brokest firarriage as the first-stage dependent variable.
Robust standard errors in parentheses.



Table 2b. Cumulative Distribution of Household Imeby Marital Status
Quantile Regressions Quantile Treatment Effects
Income Difference Income Difference
when first Difference: w/controls: when first Difference: w/controls:
marriage i¢ broken-  broken-  marriage i« broken-  broken-

Percentile of distribution intact intact intact intact intact intact
5th 718¢ -510( -562¢ 651( -504¢ -521¢
(27) (43) (41) (3431 (3849 (3985
10th 10160 -6150 -6736 8605 -5100 -5346
(19) -(33) (38) (2779) (3198) (3035)
20th 14285 -7075 -7441 11185 -4675 -5003
(29) (41) (36) (2683) (3463) (3239)
30th 17205 -7200 -7512 13340 -3835 -4484
(18) (36) (37) (2593) (3390) (3201)
40th 19910 -7100 -7154 15165 -3045 -3635
(15) (43) (42) (2345) (3382) (3616)
50th 22010 -6095 -6363 17015 -1710 -2243
a7 (49) (48) (2768) (4006) (4027)
60th 24770 -5525 -5338 19005 -85 -435
(18) (54) (53) (3107) (4704) (4393)
70th 27810 -4800 -4258 20795 2080 1691
(23) (61) (57) (3412) (5179) (5104)
80th 31950 -3945 -3163 23020 5195 4769
(29) (72) (69) (4567) (6776) (6367)
90th 40005 -3995 -1954 26435 13690 12793
(44) (112) (107) (7091) (12237) (12998)
95th 50010 -5000 -1747 29515 32635 31185
(70) (182) a77) (10942) (19271) (26205)

NOTE: N=619,499. The sample includes white woméno are living with all of their children,
whose eldest child is under 17, who had their firgh after marriage, after age 18 and before age
45, and whose first birth was a single birth. Ak tregressions (except where indicated) include the
following controls: age, age squared, age at liinth and a dummy for high school dropouts. Inct

is in 1980 dollars. QTE regressions use brokest firarriage as the first-stage dependent variable.
Robust standard errors in parentheses.



Table 3a. Cumulative Distribution of (Income/Fedé&averty Line) by Marital Status
Quantile Regressions Quantile Treatment Effects

Income Difference Income Difference
when first Difference; w/controls:  when first Difference; w/controls:
marriage broken-  broken-  marriage it broken-  broken-

Percentile of distribution is intact intact intact intact intact intact
5th 97.00 -67.00 -66.98 101.00 -67.00 -68.43
(0.37 (0.64 (0.62 (39.51 (45.59 (46.73
10th 138.00 -78.00 -78.74 128.00 -74.00 -75.26
(0.26) (0.46) (0.54) (41.32) (44.35) (40.77)
20th 194.00 -90.00 -81.18 171.00 -90.00 -85.76
(0.28) (0.58) (0.54) (37.21) (40.53) (42.56)
30th 234.00 -85.00 -79.01 207.00 -95.00 -86.39
(0.24) (0.59) (0.54) (35.10) (43.96) (44.16)
40th 270.00 -82.00 -75.23 238.00 -89.00 -78.13
(0.21) (0.60) (0.56) (34.97) (48.63) (47.30)
50th 304.00 -76.00 -71.20 262.00 -67.00 -57.04
(0.26) (0.69) (0.61) (33.64) (60.38) (56.59)
60th 341.00 -70.00 -64.88 284.00 -25.00 -20.80
(0.23) (0.66) (0.66) (31.09) (68.12) (65.92)
70th 386.00 -66.00 -56.31 307.00 27.00 27.41
(0.37) (0.82) (0.75) (30.75) (75.60) (70.02)
80th 446.00 -58.00 -41.12 329.00 97.00 93.94
(0.42) (1.08) (0.85) (35.54) (84.45) (81.63)
90th 501.00 0.00 -5.01 356.00 145.00 136.86
(0.03) (0.09) (0.28) (44.43) (44.64) (57.67)
95th 501.00 0.00 0.00 375.00 126.00 125.00
(0.04) (0.09) (0.03) (61.03) (61.01) (65.19)

NOTE: N=619,499. The sample includes white womén @are living with all of their children,
whose eldest child is under 17, who had their biigh after marriage, after age 18 and before age
45, and whose first birth was a single birth. Al tregressions (except where indicated) include the
following controls: age, age squared, age at firsh and a dummy for high school dropouts.
Poverty is calculated using 1980 Census codesdhge in value from 1 to 501. QTE regressions
use broken first marriage as the first-stage degaindariable. Robust standard errors in
parentheses.



Table 3b. Cumulative Distribution of (Income/Norizald HH Size) by Marital Status
Quantile Regressions Quantile Treatment Effects

Income Difference Income Difference
when first Difference: w/controls; when first Difference: w/controls:
marriage i¢ broken-  broken-  marriage i« broken-  broken-

Percentile of distribution intact intact intact intact intact intact
5th 3008 -1901 -1948 3579 -2886 -2865
(11) (21) (20) (1355) (1572) (1610)
10th 4348 -2223 -2247 4266 -2607 -2608
9 (16) (18) (1059) (1281) (1297)
20th 6012 -2381 -2246 5250 -2401 -2289
(8) (19) a7 (925) (1206) (1239)
30th 7307 -2272 -2109 6015 -1873 -1826
@) (19) a7 (880) (1279) (1274)
40th 8411 -2102 -1925 6737 -1339 -1307
@ (19) a7 (909) (1351) (1348)
50th 9395 -1826 -1736 7415 -741 -693
(8) (29) (19) (870) (1487) (1472)
60th 10555 -1654 -1540 8013 133 118
8) (21) (20) (1025) (1762) (1703)
70th 11895 -1537 -1296 8673 1336 1274
(20) (24) (23) (1086) (2168) (2163)
80th 13676 -1272 -1010 9477 3615 3394
13) (30) (29) (1389) (3150) (3190)
90th 16999 -1249 -653 10538 8830 8195
(20) 47) (44) (2060) (4458) (5365)
95th 21234 -1694 -549 11341 14018 13285
(35) (86) (68) (3095) (4964) (9195)

NOTE: N=619,499. The sample includes white woméno are living with all of their children,
whose eldest child is under 17, who had their firgh after marriage, after age 18 and before age
45, and whose first birth was a single birth. Ak tregressions (except where indicated) include the
following controls: age, age squared, age atliingh and a dummy for high school dropouts.
Normalized income is windsorized at zero. QTE esgions use broken first marriage as the first-
stage dependent variable. Robust standard enr@aréentheses.



Table A. Descriptive Statistics—Mothers with MinGhildren Living at Home

All Our sample
Demographics
Age 35.1 31.6
Years of schooling 12.0 12.8
Household income 22,747 23,114
Total own income 4,905 4,458
Weeks worked last year 23.9 22.5
Usual hours worked 21.1 19.9
Marital status
Currently married, spouse present 0.802 0.891
Currently separated 0.040 0.024
Currently divorced 0.085 0.072
Ever divorced 0.215 0.172
Never married 0.043 0.000
Number of observations 1,610,516 619,499

NOTE: First column includes all women observedhi& 1980 Census living with
at least one minor child. Second column includegemvomen who are living
with all of their children, whose eldest child isder 17, who had their first birth
after marriage, after age 18 and before age 45wéwge first birth was a single
birth. Income is in 1980 dollars.
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Figure 1. Mothers' Poverty Rates, by Marital Status
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Figure 2. Quantile Distribution of Mothers' Incoi®eurces--Estimates from QR and QTE
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