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ABSTRACT

The first chapter examines the effect of the number of ydaldren spend living
with a single-parent family instead of a two-parent family dideen’s completed
schooling, based on a sample of children from the PSID. To deémativei endogeneity of
mothers’ family structure decisions, | exploit the variation acsiates and over time in
unilateral divorce laws, unmarried fertility ratios, welfamées, earned income tax credit
rates, and labor market conditions that generate plausibly exogeramgeshn mothers’
family structure choices. | construct a set of extensive uneasor these contextual
variables and use them as instruments to estimate a child’s heap#aal production
function. Instrumental variable estimation indicates that one addity@@a spent in a
single-parent family during childhood (ages 0-15) can cause aofo8445 years in
schooling. This result implies that the differences in fantiycture experiences over the
early life course between white and nonwhite children can iexpdaighly 76% of the
gap in educational attainment between the two groups. On thehather ordinary least-
squares estimation only suggests 13%.

Children born to unmarried parents may receive lower human capitatnmsets
in youth, and therefore may be less likely to finish high schot attend college. The
second chapter explores these effects empirically usinglstatkdata over the period
1940-2000. We find that a steady-state increase in unmarriedtyferéitio of 100 per
1,000 child births could lead to a 4.6 percent drop in high school graduateand a
steady-state 4.2 percent decline in secondary school enrollméné ilong-run. This

result is important since Heckman and Lafontain (2010) found that $iadate 1960s



the high school graduation rate has fallen by 4-5 percentage pointse dbhepgrowing
wage differentials between high school graduates and dropouts. Oysisuraplies that
the rise in unmarried fertility predicts a ceteris paribus drop in high schahlajran rate
of about 6.6% in the same time period, thus provides an important exphafat the
dropout problem in recent decades.. Moreover, our results indicate aveaky link
between abortion and child education, in contrast to the strong effalsbdion on crime

documented in the literature.
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CHAPTER ONE
THE EFFECT OF FAMILY STRUCTURE ON CHILDREN’S EDUCATION:
AN INSTRUMENTAL VARIABLE APPROACH
1. Introduction

A large and growing literature has found a significant corgidbetween family
structure and children’s development and future well-being. On avechdieren
growing up in two-parent families tend to fare better thaldam growing up in other
family types in terms of a large variety of outcomes, includmgroved cognitive,
emotional, and physical well-being, better performance in schooladad market, and
lower risk of teenage or nonmarital childbearirtgowever, it is difficult to interpret this
large literature causally since family structure is not exogenousilyresl but selected by
parents. This paper asks whether children raised in a two-paraity fwould achieve
better educational results compared to children raised in a gaglat family. This
investigation is done using instrumental variables (IVs) to cofdrahe endogeneity of
family structures.

Most earlier findings are based on simple correlation studiesasing faccount
for endogeneity or self-selection problems. The main limitatiens the fact that family
structure changes are not exogenous or random events independent détaitmeinants
of children’s outcomes. There may be unobserved variables or pedassgointly
determine family structure and children’s outcomes. To be mordfispdwo key

sources of selection bias could arise: (1) Women who choose to onawhabitate with

!Ginther and Pollak 2004; McLanahan and Sandefu#1@8tone and McLanahan 1994; Fronstin, Greenlzard,
Robins 2001; Cherlin, Kiernan, and Chase-Lansda®s1



a partner may be systematically different from women who chimobe single in both
unobserved preferences and ability. (2) A child’s unobserved alalityschooling
prospects may affect the mother’s marital decisions.

To illustrate the first problem, suppose that mothers who are chdceoriented
are more likely to exit low-quality marriage or to be moresfidrand patient in their
search for a partner. Then, the estimated effect of livinghglesiparent families on child
education will be upwardly biased. To illustrate the second problem, supipatse
mothers with low ability are more likely to have low-abilityildren and are more likely
to compensate their children by entering or staying in a marf@ga potential extra
earner or caregiver. In this case, the estimated effectngfesmotherhood on child
education will also be biased upward. Therefore, both unobserved chatiastesf
mothers and children may influence mothers’ decisions on familgtste. The presence
of these unobserved characteristics makes it very difficulsttmate the effect of family
structure decisions on children’s outcomes.

To make things worse, measuring family structure correctiery challenging
given the recent rise of more complex family arrangements$) asccohabitation and
stepfamilies. Due to the ambiguity of family boundaries asstiatith these family
forms, reporting them is often inconsistent among family mesnaed is dependent on
the measurement strategfeé the measurement error of family structure is random, then

the estimated effect of family structure on child outcomes would be biasatitOw

2See Brown and Manning (2009) for a recent reviethefrelated studies.



To address the above-mentioned issues, this paper estimatéeth@fefamily
structure on child educational attainments by using IVs thatedated to the mothers’
family structure decisions but otherwise unrelated to child outcomeparticular, |
examine the effect of the number of years a child spends livitlg avsingle-parent
family from birth to age 15 on the child’s number of completed schogiags by the
age of 25. My estimation is based on a sample of children from g@hel Btudy of
Income Dynamics (PSID) born between 1968 and 1982. | choose this sangalehe
childhood years of these children (1968-1997) witnessed major changesthieom
following four sources that may lead to plausibly exogenous variatrormaothers’
family structure decisions: (1) unilateral divorce laws, Wwhiere adopted by most states
during the 1970s and which increased the ease of divorce by not redugiognsent of
both partners; (2) the sharp increase in unmarried fertilitg (&tFR) since the 1960s,
which could imply a waning social stigma against single-motherh@®d;Welfare
Waivers between 1993 and 1996, and the Temporary Assistance for Neaadigd-a
(TANF), which replaced the Aid to Family with Dependent Child(AFDC) in 1996,
imposing time limit and work requirement restrictions on welfaa@pients; (4) Earned
Income Tax Credit (EITC), the expansions of which in 1986, 1991, 1994, and 1966 led
a larger marriage tax penalty.

| construct an extensive set of measures for the state-lmnelteral divorce
regulations, UFRs, welfare rules, EITC rates, and local lalaokeh conditions over the
first 16 years of a child's life, and | use them as instrumémnmt the mother’s choices

about family structures over the same childhood years in theadistmof the child’s



human capital production function. These variables turn out to be validnresits and
are reasonably powerful in explaining mothers’ marital behavibtsreover, the
substantial variations in these contextual variables across atadeover time provide the
basis for identification.

One problem with an extensive list of IVs is that the twgetéeast-squares
(2SLS) estimates can be severely biased toward the probéhilitpf the corresponding
ordinary least-squares (OLS) estimates when there are avanigentifying instruments
(see, e.g., Stock and Yogo 2004; Andrews and Stock 2006; and Hansen et alT@008).
overcome this problem, | use the limited information maximum hieeld (LIML)
estimator, which is approximately unbiased for the overidedtiffodel (see Flores-
Lagunes 2007 and Hansen et al. 2008). The 2SLS estimates lie between thoserd OLS a
LIML, implying that 2SLS does suffer from a strong bias towatkd&OStock and Yogo
proposed a test on whether such many-instrument (or weak-instjuilniases are
tolerable compared to the OLS bias. The test suggests a strerfgri2&LS but does not
signal a bias problem for LIML.

The main results indicate that living in a single-parent fahmly a significant and
sizeable detrimental effect on children’s educational outcomes.aliticydar, one
additional year spent in a single-parent family during childhoods(®g-15) can cause
the child to lose 0.145 years in schooling. This result is robust wode range of
alternative sets of instruments. This is quite comforting sixicestimates are known to
only estimate a local average treatment effect and agesessitive to the instruments

used. My findings also suggest a strong downward bias associate®@ it estimation.



Based on the PSID sample, the LIML estimate implies thaditierences in family
structure experiences over the early life course betweer whd nonwhite children can
explain roughly 76% of the gap in educational attainment betweenwthegroups,
holding everything else equal. On the other hand, OLS suggests only 13%.

The rest of the paper is organized as follows. Section Il revedtesnative
methods for dealing with the endogeneity problem. Section IIl preseatsnpirical
model. Section IV describes the sources of the instruments. Sections V amséfitghe

results and conclusions, respectively.

2. Literature Review

The literature that examines the relationship between fantilyctare and
children’s well-being is extremely large. However, most studiescribe the correlation
between child outcomes and family structures and suffer from thegemeity biases
discussed above. Many studies acknowledge this problem, and some #itenggtome
it using the following methods.

If the bias comes from omitted variables that are relatdmbtio family structure
and children’s outcomes, the most straightforward approach is to askl tneitted
variables in the equation. However, it is difficult to identifyth® omitted variables, let
alone find good measures of these. In practice, researchers inaluweéeous variables to
serve as potential indirect control or proxy variables, amonghafarily resources and
background information are the most common. For example, McLanah&aaddrfur

(1994) showed that the difference in income accounts for as mudfala®f the



difference in school achievement between children from two-pd&aemties and one-
parent families, and their finding holds across three US survey (MLSY, and
NSFH). Fronstin, Greenberg and Robins (2001) found similar resultsUkmata and
recorded weaker effects of parental disruption on labor markéirpence for both
males and females after controlling predisruption charadgtstigtimost all such studies
find a weaker linkage between family structure and child wefigoas they add controls.
However, to the extent that these extensive controls are impafdpoximations of the
actual omitted variables, the results may still be biasededer, this approach could
not address biases from reversal causality (e.g., parentsthtekechildren’s future
outcomes into consideration when making family structure choices).

Sibling comparison could be used to control unobserved family-specifabies,
but this control does not eliminate biases that come from other gnuctures. For
example, the unobserved factors specific to each sibling withifaoméy still cannot be
accounted for. Using data from US and UK, respectively, both SandaturwWells
(1999) and Ermisch and Francesconi (2001) indicated that sibling lsonteaken the
relationship between family structure and a child’s schooling butod@liminate it. In
comparison, based on an NLSY sibling sample from 1986 to 1994, the analysis
Ginther and Pollak (2003) shows no statistically significant liekveen schooling and
family structure. Sibling analysis relies on the differenceghie siblings’ childhood
experiences in alternative family structures to explain thierdifices in their future

outcomes. Families with relatively stable family arrangesié@imajority of the families)



do not contribute much to this analysis. Moreover, sibling analysisotaaddress the
problems of reverse causality or measurement errors.

Another approach would be to look for a natural experiment. Whileciealy
not feasible to randomly assign households to different family typesak (2001) and
Lang and Zagorsky (2001) used parental death as a quasi-natunamexgpdor single
parenthood. Both found that parental death has much less impact on chiidnen
parental absence because of divorce. Their studies suffer frorma&m problems. First,
families that experienced parental death can be significdiftgrent from families that
did not. Numerous studies find a link between mortality, and maritatyd&econd, the
effect of parental deaths can be different from divorces oratemas. For example, there
are differences in the financial and social support that widoweddmadced single-
parent families receive. The distress and behavioral patterramify fmembers under
each situation may also differ. Thus, it is difficult to findfemasible quasi-natural
experiment situation where family structure changes are aroge and people who
experience them are representative of the whole population.

Very few studies have attempted to use IVs. Manski, Sandefur, Mblaa, and
Powers (1992) evaluated alternative parametric and prior informassunmgtions in
estimating the effect of family structure on high school congriefThe standard probit
model and the endogenous switching regression model generate véay esults, and
both indicate that residing in a nonintact family at age 14 dexsdaag probability of

graduating from high school. Both results also fall within the nonpetraatbounds. So,

3See Coyne et al. (2001) for example.



the authors concluded that there is little evidence to support thgesreity of family
structure. However, the instruments used in the endogenous switchiagsiegs—the
region indicators and parents’ educational differences—are questosaide it is
difficult to rule out the possibility that these variables haveatirmpact on children’

high school outcomeés.

3. Empirical Methods

The following human capital production function could be estimateddamme
the impact of the family structure experience during childhood on kdren’s
educational attainment:

Hi = oo+ oy Mj + az Inl; + a3 X; + 040, + o + T+ €] (1)

where H represents the completed years of schooling for child i by agH;25;
measures the number of years child i spent in a single-dareily as opposed to a two-
parent family from birth through age Ibis the average family income need rafior
child i also from birth to age 15 (the family income neecbrigia better measure than
just the family income for economic resources accessibléitd icsince it is adjusted

according to the family size and the needs of all family mesibeX; is a vector of

observed family/child characteristics, including the mother’s afitut, the mother’s age

“They also assume that the sex of children wouldaffett family structure. Dahl and Moretti (2008)sved that
women with first-born daughters are less likelyrtarry and more likely to be divorced, and they désmd that
fathers are more likely to obtain custody of sdratdaughters after a divorce.

5The family income need ratio is computed by divigthe family income by the need standard spedifiatie family
for a certain year. Both the family income andrieed level are in 1983 dollars. Family income idelsiboth taxable
income (e.g., labor income and asset income) amdfier income. Need standard is Orshansky-typerpgoteeshold
based on the annual food need standard with atiGualiadjustment for diseconomies of small housdsh@n rent,
etc.).

®The estimation results are robust to alternatigerme measures, such as per capita family income.



at the child’s birth, number of children born to the mother, childeisder, birth order to
the mother, birth weight, race, religion, and urban/rural factgrs a dummy for child
I's birth year to control for the birth cohort fixed effeet;is child i's unobserved ability
endowment;r{! is the mother's taste for child educational attainment;ednid the
random error.

Following the human capital literature, | made several assumghoBguation
(). First, child educational attainment is determined by the ctimeilaxperience of
family arrangements and cumulative economic inputs. Second, farodyne measures
could approximate for the economic inputs in child human capital developments
addition, the time-invariant family/child characteristics, including unobserved ability
endowment, have a constant effect over time.

The endogeneity problem arises because indund]; may be correlated with
the child’s unobserved ability; and the mother’'s preferenege To further clarify this
problem, assume the mother’s reduced-form decision rule for fatnilgtures over child
i’'s childhood yearsNj;) to be

Mi=Bo+ B i+ B2 Xi+ PaRi+ '+ €] (2)

whereR;is a set of contextual variables that form the state-leggll, social, and
economic environments that may influence the mother’'s maritasidas from birth to
age 15 of child i, including the cumulative measures over the saamecafpunilateral

divorce laws, UFRs, welfare rules, EITC rates, and labor madditions;z} is the

mother’s marriage preference; asd is a random error.



Child ability endowmentw; enters Equation (2) since the mother's family
structure decisions may be affected by the child’s ability.eikample, mothers with low
ability are more likely to have low-ability children and are enbkely to compensate
their children by entering or staying in a marriage for help from a pdtentia earner or
caregiver. Mother's preferences for child educatighmay also influence family
structure choices through her marriage prefereficeFor example, mothers with the
strongest preference for child education are more likely td@xiquality marriage or to
be more careful and patient in their search for a partner. Therdaloe estimated
coefficient on family structure by OLS in Equation (1) is very likely to bensistent.

R; enters Equation (2) for two reason. First, these family-formattated
contextual variables can directly influence a mother’'s famtlycture choices. For
example, unilateral divorce laws make divorce easier by not meguwonsent from both
partners. Second, since the mother’s decisions on family structudatardsupply are
made jointly, any factors that affect her labor supply can intdlrecfluence marital
decisions. Changes in transfer program policies as wellaaket demand conditions all
have important effects on work decisions.

R;i can serve asalid instruments foM; in a child’s human capital production
function (1), assuming that these contextual variables are untedreldh unobserved
child ability endowmenty; and the mother’s preference for child outcomes Equation
(). This exogeneity assumption seems plausible.

The cumulative incomgin Equation (1) is also potentially endogenous for two

reasons. First, family income depends on the mother’s maritalarkddecisions, and so

10



it is potentially correlated with a child’s ability, which ptayn important role in
determining marital and work choices. Second, income depends on the mabikys
endowment. To the extent that the mother’s ability is not fullyuradtby her observed
characteristics, such as education, and that the residual partetated with the child
ability, this will also generate a potential correlation betwéncome and unobserved
child ability. Thus, | need to instrument for family income in Ecprat{1). AgainR;
could serve as a set of plausible instruments since thesdesiteontextual measures
may have important effects on income, while at the same hieedre not related to an
individual child/mother’s ability.

By using the set of variables Ry as instruments, | can address the endogeneity
issues associated with family structures and establish thaldas between family
structure and a child’s educational outcomes by estimating th#schuman capital

production function (1).

4.  Instrumental Variables

To construct the instruments, | collect detailed information abousuhstantial
changes in divorce law, UFRs, welfare rules, EITC rates,lamal market conditions
during the past few decades, which may be the main driving foetesd the changes in
family structures. Table 1.1 presents the list of IVs usetlii;ygaper. In the following
sections, | briefly outline the main relevant aspects of thecesuor these instruments

and discuss previous findings from the literature on each of them.

11



A. Unilateral Divorce Laws

Under traditional state divorce regulations, divorce requires coifisent both
spouses. In the 1970s, to remove the high transaction costs and ééfiaencies of the
divorce process, there was a movement toward the unilateral dilvwsethat allow
divorce with the consent of either spoliddost states enacted the laws in 1970s with
five states even before 1970, while 17 other states never adoptesvitigee the Table
1.9 for more details. The dramatic change in divorce regulationssastates in the
1970s is accompanied with the sharp rise in divorce rates fqragtefew decades (see
Friedberg 1998, Figure 1). It appears that, by making divorce etseenactment of
unilateral divorce laws leads to higher divorce rates.

Many studies have examined the effect of divorce laws on divates. Peters
(1998) argued that under the assumptions of symmetric information amdnsaction
costs, the change in law from mutual divorce to unilateral divorce would simply m®ve t
property rights from the spouse who wished to remain in the matoage spouse who
wished to leave, without making divorce more likely. To support hepory, she
conducted a cross-sectional analysis based on a sample of wod®#fiand found no
impact of the unilateral divorce. On the other hand, Allen (1992) useshthe cross-
sectional data but found a significant role of unilateral divorcaligorce. Friedberg
(1998) revisited this question using state-level panel data from 1968 to B988.
including state fixed effects and flexible state time treondtrols, her study reveals a

strong positive association between unilateral divorce and divores. raased on 40

"The other important feature of divorce laws refoisthe move to a no-fault divorce, which was alseim place in
many states before 1970. Since the change to tiodiorce laws had little impact on divorce, itrist the focus of
my discussion.

12



years of census data, Gruber (2004) confirmed that unilateral divegegations do

significantly increase the incidence of divorce. Wolfers (2006) atdg that Friedberg
(1998)’s analysis fails to “separate out preexisting trend filmendynamic effects of a
policy shock” (p. 1802), and his modified estimation concludes that mudte affects

arise soon after the change in divorce regulations, and the ribeonte is reversed in
the long run.

Several studies examine the other impacts of unilateral diaws. Gruber
(2004) provided some evidence for increased entry into marriage. éidoalsd that
children growing up in a unilateral divorce regime are less$ edicated, enjoy lower
incomes, and are more likely to marry earlier. Alesina and &ial(2006) implied that
women who plan to have a child are more willing to have the childmittarriage as
unilateral divorce regulations make it easier to escape marriage.

To fully capture the dynamic effect of unilateral divorcedaam a child’s family
structure experience during childhood years, | use as an instrumeotahaumber of
years the child resides in a state with the laws in plama birth through age 15. The
average childhood years exposed to a unilateral regime is glajtdve 7 years with a
standard deviation of 7.33. My findings indicate that exposure to aterallaegime

increase the number of years living in a single-parent family over childhood.

B. Unmarried Fertility Ratio (UFR)

The UFR for state i in year t is defined as

13



UFR, :1000[ births to unmarried Womenit}

total live births,

As shown in Figure 1.2, the national UFR grew slowly first and thmnesl to
rise rapidly after the 1960s. In addition to standard economic incévdsed models
(e.g., welfare payments for unmarried mothers), there are al$msa of more
cultural/behavioral models claiming that the growth in out-of-wedlduklisearing may
be associated with the decreased social stigma agaigé-siwotherhood. In general,
stigma may serve as a substitute for legal restrictions on nonmhiritkdith (see Posner
2000, Chapter 5). | argue that the UFR could be used as a protheftavel of social
norms against single parenthood. Also, UFR is much higher among noniwlates
whites, which corresponds to a stronger social disapproval of sirajleerhood among
whites.

Using panel data on state-level UFR by rateonstructed the average value of
UFR for each child from birth to age 15, specific to the child'thbiear, race, and state
of residence. My first-stage results indicated that this WiRsure has positive effects

on the number of childhood years for a child to live with a single mother.

C. AFDC, Waivers, and 1996 Welfare Reform
Between January 1993 and August 1996, the Department of Health and Human
Services approved welfare waivers in 43 states under Section 1TlfediV/-A of the

Social Security Act. These waivers can be considered thefieste of welfare reform;

8UFR data are taken from Kendall and Tamura (2010).
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many of the policies and concepts included in the state waiveeseqwere later
incorporated into the Personal Responsibility and Work Opportunity Réetioai Act
(PRWORA) of 1996. This comprehensive legislation changed the wedfmtem into
one requiring work in exchange for time-limited assistance.réated the TANF
program, which replaced AFDC. Under TANF, states and termtaperate their own
programs, so a great deal of heterogeneity in welfare agless states has emerged. The
main changes introduced by both Section 1115 Waivers and the 1996 wnedifane that
are relevant to my analysis are time limits and work requirement rules.

Time Limit: Under the AFDC rules, families were entitled to receivasssnce
for as long as they met the eligibility standards. Due to caoectrat families were
becoming dependent on AFDC and accepting welfare as a wag,d fumber of states
applied for and received waivers that allowed them to set tmeslon welfare receipt.
By the time AFDC was repealed, a total of 32 states hadveztevaivers authorizing
some form of time limits. Under TANF, all states couldtketr own time limits, though
they are forbidden to use federal funds to provide assistance rtalg tlaat includes an
adult who has received assistance for 60 months. A great deal odgesieity across
states emerged as a result. For example, Florida and Geerrgjee dimits at 48 months,
lower than the standard 60, while New York did not impose a time Bae Table 1.19,
for more details about time limits. | construct three instrusiémtcapture the effects of

time limits, all of which are the average values over a chitttitdhood years of the

®Special thanks to Bernal and Keane (2011) for shyasith me their data on welfare rules shown in épglix, Tables
1.2-1.4.
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following variables: a dummy for whether the state had a timi, the length of the
time limit, and years elapsed since the time limit was first imphede

Work Requirement: TANF provides that states must require adults to work after
they have received assistance for 24 months, or earlier at state opticndbfatereatly
in their work requirements rules. In 1998, 21 states require wettipients to
commence work immediately, and 24 states set a more generousegoniement time
limit of 24 months. See Table 1.11 for more details about work requitetrike benefit
termination time limit, | construct three instruments to captime effects of work
requirement, all of which are the average values over a childghclot years of the
following variables: a dummy for whether the state had a work negent time limit;
the length of the work requirement time limit; and years ethpsace the work
requirement time limit was first implemented.

AFDC/TANF Benefit Levels: AFDC/TANF benefit levels vary greatly across
states and over time (see Table 1.12 for more details abouttbevels). To capture the
effect of the benefit levels on the family structure expees of children, | use the
average value of the maximum real (in 1983 dollars) benefit |émefamilies with three
children specific to the state a child grew up in and over the childhood period of the child.

Three of the four stated goals of PRWORA involved reducing nonrnhittas
and encouraging marriage. States that reduced out-of-wedlock chniltpewnithout
raising abortion rates qualified for special bonuses. Changes in sblgtance should
have reduced the incentives to become a single mother and should haasddcthe

incentives to marry. Time limits, sanctions, diversion activite®s work incentives all
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make it harder to receive public assistance as a single meitfheut also engaging in
work-related activities.

Moffitt (1998) reviewed the extensive literature on the effecivelfare benefits
on family behavior and concludes that there is evidence of a pwsilive effect of
welfare on female headship, though this effect is sensitiwstimation specifications.
Based on fertility and marital history records up to age 2efeight birth cohorts of
women in the NLSY, Rosenzweig (1999) found that higher AFDC beneétsleand
lower marital prospects induce young women to choose to have a chsideowt
marriage. Hoffman and Foster (2000) also confirmed the positiveiaissocbetween
welfare benefits and single-motherhood among disadvantaged young wonmeoreA
recent study by Light and Omori (2008) reveals that increas®@CAér TANF benefits
are expected to decrease the likelihood of single-to-marniagsitions but will increase
the likelihood of single-to-cohabiting transitions. The authors alsmd that welfare
benefits are positively associated with divorce for black women, but not for other.groups

Recent findings on the effect of welfare reform are als@thiBitler et al. (2004)
found that the transition from AFDC to TANF led to more marriagies less divorce,
while Fitzgerald and Ribar (2004) found little effect of TANF oarnage rates. These
conflicting results are consistent with the fact that TANFgpms simultaneously
encourage marriage by increasing eligibility for marriedngn and discourage marriage

by promoting female employment.

D. TheEITC
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The EITC is a refundable federal income tax credit that sopgles wages for
low-income families. Since its inception in 1975, the EITC has w@uwher major
expansions in 1986, 1991, 1994, and 1996 and has grown into the largest federally
funded means-tested cash assistance program in the Unitesl Stadddition, 15 states
have enacted state EITC that supplements the federal cre@ddfy The EITC rate
increases with the number of children in a farly.

Hotz and Scholz (2003) provided evidence for marriage penalty associ#tted w
EITC, and this penalty has increased during the major expansipesjatly from 1994
to 1996. They argued that the effect of EITC on marital behaviororsirthat of
AFDC/TANF benefits. Blau and Van der Klaauw (2011) found thatakereatment of
children affects family structure in a significant way. Salstudies also found that the
EITC expansions have different impacts on women’s labor supply degeoditheir
marital status. Essia and Hoynes (2004) reported that thakpla@sons reduced total
family labor supply of married women by just over a full perogatpoint. On the other
hand, Meyer and Rosenbaum (2001) showed that the unprecedented increase in the
employment and hours of single mothers during 1984-1996 can be latigglyted to
the expansion of the EITC. To account for these effects, | consteidITC phase-in
rate using federal- and state-level EITC rules togetheselas instrument the average

value over the childhood period of a child of the EITC rates for families with one child.

5. PSID Data

For examples, in 2000, the subsidy rates for fasiliith one and two-plus children were 34% and 4@%pectively.

18



The sample used in this paper comes from the 1968—2007 waves of theR&I
PSID began in 1968 with about 5,000 households consisting of 18,000 individuals, which
is a national representative sample with an oversample of lawnmcfamilies.
Information about families, individuals within the families, and ciescendants of the
original families are collected annually from 1968 to 1997 and biennially156:f.

| confine my sample to children who were born after 1967 and who wesentr
for all waves until they reach the age of 25. | eliminate tlmeigrof children whose
mothers were not in the household when they were growing up (age 0-153tratagy
creates a sample of 2004 children born between 1968 and 1982 who werd pres
every wave from the birth to age 25 and who grew up with their mathéng house in
all their childhood years.

Information on their socioeconomic and demographic characteragiagell as
family compositions was collected on each interview date. Famstyme includes both
taxable income (from wages, asset, investment, etc.) and weHfaséers from all family
members. The income/need ratio will be used in my analysis ustddmily income for
the family size, where need is the Orshansky-type poverty thresholddraaedual food
need standards, family size, and diseconomies of small households. e&kildr
educational outcomes are measured as the completed years of schodimadsy of 25.

The 1985-2007 Marriage History File of PSID provides history of angeri
divorce, cohabitation, and separation as well as retrospectiveagehistories for years
before 1985 for all PSID individuals. By linking mothers’ marriage history inddion to

the children sample, | was able to create the complete fatnigture experiences for
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each child from birth to age 15. In particular, | compute the nunfberawss a child spent
living in a single-parent family (a mother-only family, to berm precise, since all
children in the sample grew up with their mother always presetitel family) during
their childhood period. | include both marriage and cohabitation in the towfiof two-
parent families, and | do not distinguish step-parent famil@®s fiwo-biological-parent
families.

PSID provides the residence state at each survey dates. Thlissemz to merge
the PSID sample by state and year with the contextual vagjabtduding divorce laws,
UFRs, welfare rules, EITC rates, and labor market conditionsibdedan Section IV.
Then, | construct the set of IVs by taking the average of thesbles over the age span
of 0—15 of each child as measures of the different legal, sociatypaind economic
environments that may have important effects on the mother’syfatniicture decisions
over the child’s childhood years. One advantage of using the PSIDesaniblat the
children from the sample grew up in 1968-1997, a period that witnessedhtbst
major changes in the contextual variables mentioned above.

Figure 1.1 shows that the percent of children living in a singlerpdiamily
increases with child age. Only 15.37% of the sample were born ngla-piarent family,
while 24% of these children lived with a single mother by the age of 15.

Table 1.2 presents the main characteristics of the childrethaimdnothers in the
final sample. Of the 2004 children, 65% are white and 52% are feiffadeaverage
completed years of schooling for children is 13.64, with the whitelreml achieving

higher educational attainment than the nonwhite (13.95 vs 13.06). The gaprbetiaree
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children and nonwhite children are even more substantial in theilyfatmucture
experiences and in the access to family income. Over the ehilidéood period (age 0—
15), a typical white child spent about 3 years in a single-parantyfand enjoyed an
average of 0.91 for the log value of income/need ratio compared to 6.06 aridrh&e

nonwhite counterpart.

6. Results
A. Reduced Form Regressions for the Endogenous Variables

Table 1.3 presents the results of the first stage of 2SLS oretheeed form
regressions in LIML, which uses the instruments listed in Tabletdgether with the
exogenous variables in Equation (1) to predict the two endogenous varibblasmber
of years living in a single-parent family and the average iecomeasures, both from
birth to age 15. | suppress the exogenous variables listed in Table dohserve on
space.

The upper panel of Table 1.3 shows reasonable coefficients on thenestal
variables in general. For cumulative childhood family structureresqpees (column 1),
the following four instruments prove to be the most important predidiogsunilateral
divorce laws, which significantly increase the number of yaanisild spends in a single-
parent family by making divorce easier; the UFRs, higher valfi@ghich imply lower
level of social stigma against unwed mothers, thus leading to #vposifect; the
welfare benefit levels, which turn out to have a negative eftaad the average state

wage rate, which has a positive effect. The welfare reform ¢elgs time limit and work
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requirement) have no influence on mothers’ decision making except rizarginally
significant negative effect from the years elapsed sinceinipdementation of work
requirements. This result is not surprising given the mixed findnogs prior empirical
work (see Section IV, Part C) and considering the fact that ordgnall fraction of
mothers in the sample were affected by the welfare refbrm.

The bottom panel of Table 1.3 provides a summary table of some diagnost
statistics that are useful in identifying weak instrumenke fartial Ris the correlation
between an endogenous variable and the excluded instruments aftelliognfior the
exogenous variables, and Shea’s partiaffuRher partials out the correlation of the
endogenous variable with the fitted values of other endogenous vari&oeghe
cumulative family structure experiences, these are 0.0243 and 0.024ttivebpeThe
F-test is for the joint significance of the excluded instrumehtss is 3.63 for family
structure with a P-value of 0.0000. These statistics suggeshé¢hiaistruments for family
structure are reasonably powerful. See further evidence for this claom. bel

Now, | turn to the average income measure in column 2. The partadRShea’s
partial R are 0.0395 and 0.0401, respectively, and the P-value for the F-test is 0.0000.
Thus, the instruments also have reasonable influence on the avecagee.i The
regression results show that the most important 1Vs for incoemmBl@Rs, welfare benefit

levels, time limit rules, and unemployment rates.

B. Main Results

Only mothers of the 713 children born after 197 fenaffected by the welfare reform toward the enthefr
children’s childhood years.
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Table 1.4 reports the estimation results of Equation (1) frontaawethods. The
OLS estimation indicates a small but statistically sigaiit negative effect of single-
parent family arrangements on children’s educational attainm8pending one more
year in a single-parent family instead of a two-parenil{aim associated with a loss of
0.026 years of schooling. In contrast, the 2SLS estimate using therinasts listed in
Table 1.1 implies a much larger loss of 0.1284 years of schooling. Hovesveiscussed
in Section |, 2SLS can be severely biased toward the probabifity bf the
corresponding OLS with such a large set of instruments. | overttumesue by using
LIML, which produces an estimate of —0.1450 schooling years for eachoaddlitiear
spent with a single mother. | regard this as the prefestohae since it is statistically
significant at 5% and, moreover, almost unbiased, as | will discuss in the rtext par

The LIML estimation implies that spending one more year inngleiparent
family can cause the child to lose 0.1450 years in completed emucdhis is a
substantial effect. To view this more clearly, now | use thdLLestimate to examine
how much the racial difference in family structures can exgle white-nonwhite gap
in educational outcomes. An average white child in the sample spenedrgd in a
mother-only family, while an average nonwhite child spent 6.06 yeasinfisg the
detrimental effect of nonintact family experiences to be emnstcross racial groups and
holding everything else equal, this difference implies that thigewchild will obtain

0.68? more years of schooling than her nonwhite counterpart, which can esqiginly

2This is computed as 0.1450%(6.06-1.4).
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76% of the actual gap in completed schooling (3388 my sample. In comparison,
based on the OLS estimate (—0.026), an average white child would oaily 642 more
years of education than an average nonwhite, which can only adoout®% of the
actual racial educational gap in the sample.

Consistent with the literature, the OLS estimate of the ladiwa between family
structure and education is quantitatively small when controllindgdmily income and
background information. Once the instruments are used, the estinegative effect of
living in a single-parent family rather than a two-paresmify on child education
becomes about 4.5 times larger (—0.1450 vs —0.026), which implies a sabstpward
bias for OLS. There are two possible explanations for this. AsusBed in the
Introduction, the endogeneity problem associated with mothershyfatnucture choices
can cause an upward bias when mothers who are more child-oriented or who have higher-
ability children are more likely to stay single. In addition, th@easing family structure
measurement errors due to the rise of more complex familywgamaents, such as
cohabitation and stepfamilies, further bias the effect of family structure to 0

Table 1.4 also shows that the estimated effect of the averegme falls by 26%
(from 0.8179 to 0.6058) and becomes statistically insignificant whenusas the
instruments. The LIML estimate suggests that the doubling avermgene would
increase the finished schooling by (0.6058)*(In2) = 0.41 years. In cqninathers’
education stays highly significant and quantitatively sizable. o year of schooling

for mothers can be translated to about 0.24 (LIML) more yeastlodoling for their

13As shown in Table 1.2, on average, a typical wiitiéd will obtain 13.95 years of schooling by thgeaf 25, as
compared to 13.06 for a nonwhite child.
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children. In addition, column 4 shows that conditional on family backgroundnafarn
(e.g., family structure, income, and mothers’ education), femaldrehitend to achieve
half-year more schooling than male children and that white elildiso tend to obtain

about half-year less schooling.

C. Comparison of Alternative Estimation Methods

As discussed above, the bias in 2SLS toward the corresponding ©leases
with the number of overidenifying instruments. In comparison, the LIgiimator is
approximately median-unbiased for overidentified models and provifiegeasample
bias reduction. Columns (1), (3), and (4) in Table 1.4 confirm this a83h& estimate
falls between OLS and LIML and is shifted about 16.4% of the way toward OLS.

Stock and Yogo (2004) proposed a test for whether such manyawestru(or
weak-instrument) biases are tolerable compared to the OLSTiasweak-instrument
test statistic was originally proposed by Cragg and Donald (1988¢h is reported in
the next to the last row in Table 1.4. Note that the test tgtaiss 3.998 for all IV
estimations using the same 12 instruments (OLS, GMM, and LIMbckSand Yogo
developed the critical values for this test statistic foirtgghe null that instruments are
weak, where weak instruments are those that can lead to an asgmelative bias
greater than a certain percentage of OLS bias. The critataéy for the null that the
2SLS bias may exceed 20% and 10% of the OLS bias are 19.40 and 1@&&jvely.
Thus, we cannot even reject the null that the 2SLS bias mayde20@& In comparison,

the Stock and Yogo critical value for the null that the LIML birasy exceed 10% of the
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OLS bias is 3.58, which is smaller than the Cragg and Donald &tstistof 3.998.
Thus, there is no evidence of serious bias associated with LIML estimators.

An alternative way to solve the many-instrument bias problera reduce the
number of instruments by using factor analysis. Four factors el@agned to summarize
the information contained in the original 12 instruments using the pai@ctor method
with varimax rotation. Column 5 in Table 1.4 presents the LIMiults based on the four
rotated factors. Using four instruments instead of the 12 instrgrskgiitly increases the
effect of family structure to —0.1559. The Cragg and Donald tesstatas 7.54, well
above the 10% critical value of 4.72. However, the estimate withetheced instrument
set of four variables suffers from some efficiency loss amehlig statistically significant

at a 10% level. Thus, | do not adopt this as my preferred method.

D. Robustness of the Results with Respect to the Instrument List

Due to unobserved heterogeneity in treatment effects, Vs prami@stimate for
a specific group—people whose behaviors can be manipulated by treesehBrefore,
the IV estimates can be sensitive to the instruments used. T.&btempares the LIML
estimates using the original list of 12 instruments in column lreosk using variants of
the list in columns 2—6. The first stage results for the fiveamaiinstrument lists are not
reported, but all five sets of instruments provide reasonable explanafi the

independent variation of the two endogenous varidfles.

The only exception is the IV set that consistsrifanilateral divorce laws and unmarried fertiligtios (column 5
of Table 1.5), which are not stronger predictorfaafily income.
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In column 2 in Table 1.5, | remove all nine instruments related aeebenefits
and reforms (time limit and work requirement), and this decrahsesstimated effect of
spending one more year in a single-parent family to —0.1360 yearshablisg. In
column 3, I exclude labor market variables, which also reducestthetsslightly to —
0.1339. In column 4, | drop the two most powerful predictors of changes ity fami
structure from the list: instruments specific to unilaterabrie laws and UFRs. The
effect is very similar to column 1 but becomes marginally m8ant (P-value = 0.109).
In comparison, column 5 uses only these two instruments, and thetestm&amily
structure is very similar to that in column 4. However, the estima family income
becomes highly insignificant, which can be explained by the twibuments’ weak
explanation of family income (see footnote 14).

In column 6, | add the interactions between mothers’ education ancelédirev
related instruments (i.e., welfare benefit levels, time limdrk requirement, and EITC)
to the original instrument list. These new instruments allow ffecte of welfare
variables to vary with mothers’ educational level. Most cokeifits on these interaction
instruments have negative signs in the reduced form regressionsnoy s&ructure,
consistent with the notion that more educated mothers are lesg tikkeise welfare.
Adding these new instruments lead to a substantially smafiest edf family structure
(from —0.1450 to —0.1151).

To sum up, it is comforting to find that the effect of the number of years spent in a
one-parent family instead of a two-parent family on childresipleted schooling is

robust to alternative sets of instruments, with the estimatedtefnging from —0.1360
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to —0.1465 (with only one exception of —0.1151). Moreover, all instrument setsdpas

the Hansen’s J/overidentification test reported in the next to the last row ofIlable

E. Other Future Child Outcomes

Now we turn to other measures of children’s future outcomes. Thble
estimates Equation (1) but use as the dependent variable the dianabje indicating
whether the child graduate high school by age 18. The results rgrearesistent with
those in Table 1.4. The OLS estimation shows a small and ralygstatistically
significant negative effect of single-parent family arrangaen children’s probability
of graduating high school. Spending one more year in a single-paneity fnstead of a
two-parent family is associated with a loss of .36% probabifityraduating from high
school. In comparison, using the same 12 instruments listed in TabléINILL
estimation implies a much larger loss of 4.55%. To put this numbperspective, a
nonwhite child in my sample spent 4.66 more childhood years with a& gpagént than
its white counterpart on average, which implies that an average riershkiid would be
about 21.2% less likely to graduate high school than an average whdtewhito family
arrangement differences, ceteris paribus. The LIML estimapassed both week-
instrument and overidentification tests as shown on the last twoab@®@slumn (2) of
Table 1.6.

Table 1.7 replicates all the estimations of Table 1.6 for the probabdrtjchever
repeat a grade before age 18. While both OLS and LIML estimatiop$y ino

statistically significant association between family stitetand probability of repeating
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grades, it is worth noticing in LIML that one additional yearsofgle-parent family
experience may make a child 1.75% less likely to repeat a grade before 18.

Table 1.8 focuses only on the female sample (1044 females with 665 and
379 nonwhite) to study the probability of having early childbirth bei®&eas those girls
grow up. Again, OLS estimation implies a small but statibyicsignificant effect of
growing up in a single-parent family on the probability of yaHildbirth. Spending one
additional year in a single-mother family instead of a two-parentyasnassociated with
0.89% increase in the probability of having childbirth before 19 in theduihe LIML
implies a much stronger effect, 2.39% increase in the probability.etAmy it is
statistically insignificant due to weak instruments (The Lifélled to pass the weak

instrument tests)

7.  Conclusion

This paper examines the effect of the number of years a childspeing with a
single-parent family instead of a two-parent family on thédhpotential to complete
schooling. This study is based on a sample of children from PSICokebseen 1968 and
1982. To deal with the endogeneity of mothers’ family structure idesis| take
advantage of the variation across states and over time inewalldivorce laws, UFRs,
welfare rules, EITC rates, and labor market conditions that genaeausibly exogenous
variation in mothers’ family structure decisions. | construce@ensive set of variables
for these legal, social, policy, and economic environment measuressanthem as

instruments to estimate a child’s human capital production function.
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The main results indicate that living in a single-parent fahmly a significant and
sizeable detrimental effect on children’s educational outcomes.alfticydar, one
additional year spent in a single-parent family during childhoods(8g6) can cause the
child to lose 0.145 years in completed schooling. This result is rabasivide range of
alternative sets of instruments. This is quite comforting sixicestimates are known to
only estimate a local average treatment effect and agesessitive to the instruments
used.

My findings also suggest a severe downward bias associatdd QIS
estimation. Based on the PSID sample, the LIML estimataesfiiat the differences in
family structure experiences over the early life coursevde white and nonwhite
children can explain roughly 76% of the gap in educational attainne¢éweén the two
groups, holding everything else equal. In comparison, OLS suggests onlyi8fé.are
two possible explanations for this. First, the endogeneity problem iagsbavith
mothers’ family structure choices can cause an upward bias femsotvho are more
child-oriented or who have higher-ability children are more likelst&y single. Second,
the increasing family structure measurement errors due toigheot more complex
family arrangements (such as cohabitation and stepfamiliethiefubias the effect of

family structure to O.
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Table 1.1. Instrumental Variable List

Variables Description Mean SD
Unilateral Divorce Laws
UNI; No. of years living in a state with Unilateral Divorce Laws overdcage 0-15 7.137 (7.333)
UFR
UFR Unmarried Fertility Ratio ( the average value over child age 0-15) 260.569 (195.719)
Welfare benefit & reform
BEN, Rgal AFDC/TANF maximum benefits for a family of four ( the averagjaerover 386.864 (156.679)
child age 0-15)
TL; No. of years living in a state with Time limit over child age 0-15 0.007 (0.024)
TL_LENGTH;  Time limit length in months (the average value over child age 0-15) 214.8764.212)
TL_ELAPSED ;(g:ros_(leISa)tpsed since the implementation of time limit (the geeralue over child 0.008 (0.035)
WR No. of years living in a state with work requirement over child age 0-15 0.009 (0.031)
WR_LENGTH Work requirement time limit length in months (the average valueahilel age 0-15) 214.174  (6.234)
WR_ELAPSED Ygars elapsed since the implementation of work requirement (tregavealue over 0.013 (0.053)
child age 0-15)
EITC
EITC, g_hleS)EITC phase in rate for a family with one child (the averageevaler child age 0.108 (0.035)
Local labor market

UNEMP, Unemployment in the state (the average value over child age 0-15) 0.069(0.013)
WAGE, Mean weekly earnings of production workers in manufacturing (the aveshge 323,849 (85.283)

over child age 0-15)

Notes: No. of observations: 2004. Time limit length equals 216 months (18 ye¢hes3tiate does not have time limit. This also applies

to work requirement time limit.
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Table 1.2. PSID Summary Statistics

Variable All White Nonwhite

Mean SD Mean SD Mean SD
Child completed Education 13.64 (1.99) 13.95 (1.97) 13.06 (1.89)
Child whether graduate HS 0.92 (0.26) 0.94 (0.23) 0.89 (0.31)
Child ever repeat grade before 18 0.12 (0.32) 90.00.29) 0.17 (0.38)
Child having childbirth before 19 0.20 (0.40) D.1(0.31) 0.36 (0.48)
Years in a one-parent family
Ages 0-15 3.02 (5.25) 1.40 (3.41) 6.06 (6.59)
Birth 0.15 (0.36) 0.04 (0.19) 0.37 (0.48)
Ages1lto5 0.83 (1.71) 0.32 (1.05) 1.79 (2.23)
Ages 6 to 10 0.93 (1.83) 0.44 (1.30) 1.84 (2.29)
Ages 11to 15 1.10 (1.97) 0.60 (1.50) 2.06 (2.36)
Ln (avg income/need ratio)
Ages 0-15 0.66 (0.65) 0.91 (0.49) 0.19 (0.67)
Birth 0.56 (0.72) 0.81 (0.57) 0.07 (0.70)
Ages1lto5 0.63 (0.64) 0.86 (0.49) 0.19 (0.68)
Ages 6 to 10 0.63 (0.71) 0.88 (0.55) 0.15 (0.75)
Ages 11to 15 0.65 (0.78) 0.92 (0.62) 0.14 (0.80)
Mother's Education 12.93 (2.13) 13.31 (2.05) 12.22.10)
Mother's # of Children 3.17 (1.66) 2.86 (1.22) 3.7¢.16)
Mother's age at birth 2455 (5.27) 25.16 (4.97) 4Q3. (5.61)
Whether first child 0.40 (0.49) 0.42 (0.49) 0.36 .4Q)
Low birth weight 0.07 (0.25) 0.06 (0.23) 0.09 (0.29
Birth year 1974.81 (4.29) 1974.97 (4.18) 1974.51.46%
White 0.65 (0.48)
Female 0.52 (0.50) 0.51 (0.50) 0.55 (0.50)
Urban 0.51 (0.50) 0.44 (0.50) 0.64 (0.48)
Religion 0.99 (0.12) 0.98 (0.13) 0.99 (0.08)
No. of observations 2004 1309 695

Notes: Variable “Child having childbirth before 19” is for fale sample only: 665 white

female and 379 nonwhite female.
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Table 1.3. Reduced Form Regressions for the Endogenous Variables

Years in a one-parent family Ln(avg income need ratio)

UNI; 0.0356** 0.0012
(0.0159) (0.0016)
UFR 0.0079** -0.0008***
(0.0025) (0.0002)
BEN, -0.0023* 0.0005***
(0.0009) (0.0001)
TL, -13.6599 -11.5891**
(46.6665) (5.0830)
TL_LENGTH, -0.0775 -0.0671*
(0.2787) (0.0311)
TL_ELAPSED -2.3871 -0.7661
(11.5880) (1.2610)
WR, 7.3001 8.5183
(74.7334) (8.0166)
WR_LENGTH -0.0960 0.0531
(0.3748) (0.0400)
WR_ELAPSED -10.4030 1.0805
(6.6636) (0.7182)
EITC, 45,5581 -2.1633
(42.0647) (4.4562)
UNEMP; 5.0923 -2.2450**
(10.1813) (0.9899)
WAGE; 0.0106*** -0.0004
(0.0032) (0.0003)
N 2004 2004
R? 0.2602 0.5494
Partial R 0.0243 0.0395
Shea's Partial R 0.0247 0.0401
F-statistics 3.6300 6.5000
P-value 0.0000 0.0000

Notes: Standard errors in parenthesiss< 0.10,” p< 0.50,” p < 0.01.All exogenous
variables in equation (1) — see Table 2- are suppressed to consepae@n s
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Table 1.4.Comparison of Results by Estimation Methods

(1) 2) 3) (4) (5)

OLS GMM 2SLS LIML LIML_Factor
One-parent fam||y years for -0.0249*** -0.1100* -0.1253** -0.1450** -0.1559*
ages 0-15 (0.0092) (0.0600) (0.0607) (0.0729) (0.0808)
Ln(a\/g income/need ra_tio) for 0.8179*** 0.6429 0.6414 0.6058 0.8469
ages 0-15 (0.0923) (0.4806) (0.4905) (0.5496) (0.5774)
Mother's Education 0.2262*** 0.2424*** 0.2397*** 0.2424*** 0.2234***

(0.0226) (0.0425) (0.0431) (0.0473) (0.0494)
White -0.1454 -0.3953 -0.4663 -0.5286 -0.6814

(0.0967) (0.2656) (0.2695) (0.3096) (0.3562)
Female 0.4748** 0.4999*** 0.4961*** 0.5003*** 0.5057***

(0.0778) (0.0797) (0.0804) (0.0818) (0.0832)
N 2004 2004 2004 2004 2004
R? 0.2598 0.2269 0.2134 0.1935 0.1674
Weak/many-instrument test 3.998 3.998 3.998 7.54
P-value, Hansen's J-statistics 0.6262 0.6262 0.6428 0.5662

Notes: The dependent variable is the completed schooling yedne lage of 25. In columns 2-5, instrumental variables

listed in Table 1.1 are used. Standard errors are in parenthesif.10,” p< 0.50,” p < 0.01.
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Table 1.5. Robustness with Respect to the Instrument List

(1) (2) ©) (4) (5) (6)
Original set  Excludes Excludes Excludes Only Adding
Welfare Labor Divorce Divorce Interactions
Ben, TL & Market Laws & Laws & with
WR UFR UFR Mother’s
Edu
One-parent family years for ages 0-15
-0.1450" -0.1360" -0.1339 -0.1444 -0.1465 -0.1151

(0.0729) (0.0683) (0.0868) (0.0900) (0.0912) (0.0736)

Ln(avg income/need ratio) for ages 0-15

0.6058 0.6659 0.4070 0.8296 -0.1319 0.7960

(0.5496) (0.7663) (0.5495) (0.5883) (0.9563) (0.5112)
Mother’s education 0.2424 0.2377" 0.2581" 0.2248" 0.3006" 0.2276°

(0.0473) (0.0631) (0.0470) (0.0506) (0.0768) (0.0451)
N 2004 2004 2004 2004 2004 2004
R? 0.1935 0.2014 0.2097 0.1837 0.1906 0.2178
Weak/many-instrument test 3.998 6.177 3.065 3.229 9.20 2.85
P-value, Hansen's J-statistics 0.64 0.52 0.67 0.58 - 0.55
No. Instruments 12 5 10 10 2 19

Notes: The dependent variable is the completed schooling years bytbg24g Standard errors are in parenthesis: 0.10,” p <

*kk

0.50,” p < 0.01.
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Table 1.6. The Probability of Graduating High School by Age 18

(1) (2)
OLS LIML
One-parent family years for ages 0-15 -0.0036* -0.0455**

(0.0017) (0.0166)

Ln(avg income/need ratio) for ages 0-15 0.0641%** 0.0545
(0.0158) (0.1111)

Mother's Education 0.0119*** 0.0125
(0.0035) (0.0093)

White -0.0381*  -0.2007**
(0.0148) (0.0658)

Female 0.0189 0.0285
(0.0115) (0.0147)

N 2004 2004
r2 0.0842 0.4268
Weak/many-instrument test 3.688
P-value, Hansen’s J-statistics 0.2385

Notes: Standard errors are in parenthesis
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Table 1.7. The Probability of Repeating Grades Before Age 18

(1)

(2)

OLS LIML
One-parent family years for ages 0-15 0.0008 -0.0175
(0.0020) (0.0125)
Ln(avg income/need ratio) for ages 0-15 -0.1018"  -0.2476
(0.0184) (0.0919)
Mother's Education -0.0111 0.0003
(0.0040) (0.0079)
White -0.0084 -0.0153
(0.0190) (0.0520)
Female -0.0679°  -0.0654"
(0.0141) (0.0146)
N 2004 2004
r2 0.0828 0.1397
Weak/many-instrument test 3.688
P-value, Hansen'’s J-statistics 0.3877

Notes: Standard errors are in parenthesis.
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Table 1.8. The Probability of Childbirth Before Age 19

(1)

(2)

OLS LIML
One-parent family years for ages 0-15 0.0089 0.0239
(0.0031) (0.0353)
Ln(avg income/need ratio) for ages 0-15 -0.0453 0.2228
(0.0301) (0.2378)
Mother's Education -0.0170° -0.0388
(0.0062) (0.0194)
White -0.1117°  -0.1713
(0.0320) (0.0931)
N 1044 1044
r2 0.1983 0.1269
Weak/many-instrument test 2.180
P-value, Hansen'’s J-statistics 13.579

Notes: Standard errors are in parenthesis.
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CHAPTER TWO

UNMARRIED FERTILITY, EDUCATION AND SOCIAL STIGMA

1. Introduction

Nonmarital childbirth has increased substantially over the pédistérwtury: the
percentage of births to unmarried women rose from 3.8% in 1940 to 33.2% in 2000
(Martin et al, 2002). Great concerns have been raised in sociats@bout the adverse
consequences of out-of-wedlock childbirth for children’s development anébwialy. In
this paper, we focus on the long-run relationship of unmarried feréfity children’s
education. Using state-level data from the United States beti@®© and 2000, we find
that a steady-state increase of 100 nonmarital births per 1,00Ditikie is associated
with a decrease in high school graduation rates of 4.6 percentags. gdiis result is
important since Heckman and Lafontain (2010) find that since thel®@@s the high
school graduation rate has fallen by 4-5 percentage points, ddspitgawing wage
differentials between high school graduates and dropouts. Our anshais that the
rise in unmarried fertility predicts a ceteris paribus dropigh school graduation rate of
about 7.1% between 1965 and 2000. In reality, the national high school gradataion
our sample drops from 80.15% to 69.76%, a roughly 10% decrease. Therefore, our
estimated effects of unmarried fertility can explain about 68%ecfine in high school

graduation in recent decades.

44



This paper is a natural extension of Kendall and Tamura (2010). Their ypsgd
the same illegitimacy date starting in 192&nd found that states with higher unmarried
fertility rates have higher crime rates in the future. bu$tef focusing on crime, we
examine the other aspect of the unfavorable outcomes of unmartiéty fer children:
the decline of their educational attainment. Based on statedet& on high school
graduation rates, secondary and higher education enrollment ratéadwieat children
born out-of-wedlock may also receive less education. If therausat link between
education and crime, this paper presents an important channel throughunimarried
fertility poses an impact on future crime. Lochner and Mor2@D4) provide evidence
that schooling significantly reduces the probability of incatten and arrest by using
compulsory schooling laws as instruments for education.

The social stigma attached to nonmarital fertility waneattyreluring our sample
period from 1940 to 2000. The long time series data allows us to mxdh@ change of
the relationship between out-of-wedlock childbirth and children’s futdrecation over
time, and thus reveal whether the degree of social stigma \&ffaltd this relationship’
In theory, the change in social norms is associated with theioaria parental match
guality of the marginal out-of-wedlock childbirth. In particular, wile@ social stigma is
high, only the lowest quality matches fail to marry — oneshiclvchildren may not have

been much better off, or possibly even worse off, had their pareniema¥hen unwed

15 Kendall and Tamura (2010) used a different lagcstire to calculate the effective unmarried festitatios for crime.
18 |n general, stigma and similar social norms mayesas a substitute for legal restrictions on narital childbirth
(see the discussion in Posner, 2000, chapter 6).fi@ings illustrate how the level of social stig in a society can
change the outcomes of formal laws and policieandigg marriage and childbirth.
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childbearing is more culturally acceptable, many high matchtgumabrriages that would
have benefited the children are foregone.

Kendall and Tamura (2010) provide some evidence for the theory in tdrms
child crime outcomes. They find that some marriages in the 1940s aneeBEO®f such
low quality that the children involved would have been less likelgagmmit a crime in
the future in single-parent households. This finding is reversechen1860s and
thereafter. However, our results show that the correlationdegtwnmarried fertility and
children’s educational outcomes remains negative for all thesedperimplying that
when it comes to education, even the worse matched marriageli94ts could benefit
the children.

There exists an extensive literature showing that children botof-wedlock
fare worse than children growing up in two-parent families orarage of outcome
measureS’. However, little attention was paid to the long-run effect ondrmi’s
schooling achievement. While the individual-level data used in mpsewvious studies
is highly important for some purposes, our state-level data sllesvto analyze the
general effect of unmarried fertility on the overall high schgalduation rat®, to
examine this effect over a longer time period, and to control folythe effects of
abortion®® We are also able to examine why and how this effect has ahawge time.

Nevertheless, our results are generally consistent with thisliterat

17 Baldwin et al. 1980; Card 1981; Haveman et al.71%@&hn et al. 1992; Mclanahan et al. 1994; Modral.€1997.
Also see Waldfogel, Craigie, and Brooks-Gumm 2afrQafrecent review.

18 As well as secondary and higher education enroitnages, respectively.

19 See part 2 in section II.
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The rest of the paper is organized as follows. Section 2 discirgsésebry and
model. Section 3 described the data and empirical methods. Segresehts our main

results, and Section 5 Concludes.

2. Theory
A. Unmarried Fertility

The unmarried fertility ratid (UFR) for statei in yeart is defined as:

birthsto unmarried women,
total livebirths,

UFR, =100({

As shown in Figure 2%, the nationaUFR rose slowly until the early 1960s, then
increased rapidly after. The cause-in-fact of any changeil/FR must be either: (a) a
change in the population share of unmarried women; or (b) a charige fartility of
unmarried women relative to married women. There seems to be some efoddruth,
as may be expected given the large increases visible in FAgLfe Proximate causes
for increases in the unmarried fertility ratio are many aodtroversial, including
important government policies such as welfare payments for unmarried mantderkild

support laws> Our findings show that the social value of policies that affemtriage

and childbirth incentives may depend on the level of social stigma prevalecietys

20 An alternative measure of unmarried fertilityhe tirth rate for unmarried women, ages 15-44. él@w this latter
measure is not generally available for subnatioegibns over long time series, and, moreover, UFRadught to be
more relevant for the social consequences of unedsafertility (Cutright and Smith, 1988).

2L National UFR are weighted average based on 3@sstat which data on mother’s marital status aglable with
relatively little interpolation. See Appendix foetdils.

22 Gray, et al, (2006) show that the population slofrenmarried women has increased significantlyijev@mith, et al.
(1996) find an increase in unmarried fertility, avightura and Bachrach (2000) cite declines in bimths for marrieds
and increases in intercourse frequency among uredarr

% There is a substantial literature. Some proxirateses that have been suggested include: lowensdrom
specialization in marriage (Becker, 1981); the lizgdion of abortion (as discussed in the followBgsection)
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Children born to unmarried parents may receive lower human capigstments,
because the partnership between the parents is less stable, ationsesnmonexistent
(Becker, 1981). Rather than spend most or all of their childhood living twith
biological parents, children born to an unmarried couple may liva wariety of
nontraditional circumstances. Among other possibilities, she mayidezifay: a single
parent alone; both parents, who married shortly after the birth; be#mtpa who
cohabitate without marrying; one parent, married or cohabitatititga step-parent; one
parent and a grandparent, or any combination of these at different timesyduwring

The literature on the relationship between family structace child outcome is
astonishingly vast. Most research suggest that children growingp montraditional
family arrangement tend to fare worse in a large humbemeémsions both during their
childhood ai-nd when they reach adulthood, relative to children raised uwot@arent
family.? This paper mainly focuses on the educational outcome for childrentdorn
unmarried parents.

Some research has noted that outcomes attributable to incompidiestaucture
may also be caused by other economic and social factors, whiokelves may affect
family structure. The factor that attracts most attentiopagerty”> McLanahan and

Sandefur (1994) found that about half the disadvantage associated withgyrgmin a

(Akerlof, et al, 1996); changes in racial compasit{Korenman et al, 2006); changes in social naggarding
premarital sex (Nechyba, 2001); generosity of welfarograms towards unmarried women (Ellwood anteB&994);
loosening of child support rules (Aizer and McLaaah2006); increases in male unemployment and §opment
rates (Wilson, 1987); and declines in religiosBgfggren, 1997); economic “despair” caused by iredamequality for
low socioeconomic status women (Keaeney et al, 011

24 Ginther and Pollak 2003; McLanahan and Sandef@418stone and McLanahan 1994; Fronstin, Greenaedy
Robins 2001; Cherlin, Kiernan, and Chase-Lansda$51

% Maternal education is another important factow&bd and Jencks (2004) shows that since 1965 nétaina
childbearing rose far more rapidly among the |lekscated, leads to a rising correlation between ghens marital
status and her education.
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single-parent family was explained by the income differetlevood and Jencks (2004)
show that unmarried childbirth is three times more common among vpomen as
among affluent women. Given the limitation inherent in our data, we cannot fullgutile
the possibility that poverty, among other possible factors drivingiinearried fertility,
may be the root cause of educational failtte-However, the appropriate policy
recommendation that can be derived from our findings — whether to tangedrried
fertility directly or some more primitive factors that caus— is beyond the scope of this
paper.

This paper also examines whether the social stigma assbevitte unmarried
motherhood can change the effects of unmarried childbirth on childfeiise
educational achievement. The theory is described below.

Our model is a variant of Kendall and Tamura (2010). Assume indivitiuals
two periods. In the first period, pregnancy happens to a unit measure of parentssand the
parents then decide whether to marry. In the second period, ohbdre in the first
period are adults. Since we are interested in the relationshiedre out-of-wedlock
childbirth and future human capital investments, we ignore parentsand married
before pregnancy. For simplicity, we also assume that each glamgtch has only one
child. We can show that relaxing this restriction would not change the results.

Parents care about their marriage quality and their childreriige human
capital. We define a parent’s utility function as:

U=U(ZH)

2 Moreover the state-level correlation between theepty rate and UFR is only 0.20. In a regressiith fixed state
and year effects, the estimated effect of poventWBR is not statistically significant, even at 3% level.
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whereZ is household output ard represents children’s human capital. For the
purposes of our analysis, we defike as the possibility that a child succeeds in
graduating from high schdd] thus,U is strictly increasing in both arguments.

Let a parent’s household output be increasing in their marriageygufalitey are
married. Specifically, denote outpdias:

- g(m) if married
"~ |g-s otherwise

wherem € [0,1] denotes parental match qualigyis an increasing function im, q
denotes utility from being single, asdienotes utility loss from social stigma associated
with single parenthood.

Let the probabilityH that a child succeeds to graduate high school be
given by

H = f(m) if parentsmarried
~h otherwise

with f as an increasing function, implying that higher match qualltwal for
greater human capital investments in children. Gilien 0, having married parents

increases the probability of graduating high school for all chilth@m to parents of

match qualitym> nt = f “*(h). Thus, children born to parents of very low match quality

(m<nt=f*(h)) may be worse off if their parents marry, since low majahlity

2" For the estimation of effects on college enrolltmate, we can denote H as the possibility of &lchitending
college.
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parents may fight often, be substance-abusers, or otherwise b&hlaréh rearing
children?®  Therefore, parents of match qualitywill marry if and only if

U(g(m), f(m)=U(q-sh) [

Note thatU is a strictly increasing function in m. Denote the match tualifor
which equation [1] binds a81. Then all matchesy > m will marry in the first period.

First consider the simplest case, in which match quality ioumif distributed
among parents. In this case, the number of non-marital births péysim.?° Then given
the definition of the probability of graduating high schatlhigh school graduation rate

in period 2 can be written &8:
1
H =hm+ [ f(mdm.  [2]
Then the change in period 2 high school graduation rate associatedarwit

incremental change in period 1 unmarried fertility%g: h— f(ﬁ). This expression is
m

positive if M < m*, and negative ifm > m* (recall thatnt = f *(h) ). Thus, for low

levels of unmarried fertility (1 < m*), high school graduation rate is increasing in

unmarried births. This is so because these children’s parents agcloflow match

2t is possible that* < 0, in which case no matter how poor the matchityial children are better off with married
parents.

2% Note thatM is not theUFR; all of the parents in our model conceive befaeiding whether to marry, but
obviously many other parents are already marrigtieatime of conception. Nevertheless, under weakmaptions,

UFR would be monotonic i1 .

% Like M, the high school graduation rate here is onlyrée among children who are born to unmarried garen
Nevertheless, under weak assumptions, the realdtigbol graduation rate we intend to estimate wbéeldhonotonic
in the rate here.
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quality that they are actually better off if their paresisnot marry. In general, the effect
of unmarried fertility on high school graduation rate is concave, see Figuré 2.3

Now suppose that the social stigma associated with unmarriedtipzod, s,
varies between locations over some reasonably small int{ag;y%]l, From equation [1],
it can be seen thati will differ across locations, depending on the value. dtherefore,
denote the number of out-of-wedlock childbirths in a location with s@tighas as
m(s) . Comparative statics then implies that locations with greaigal stigma will have

fewer out-of-wedlock children, since

B ouU

om ya

3 |Uog v |
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Then if social stigma in all locations is high, such timgs) < m* , cross-sectional

comparisons will show that locations with more ummea fertility in period 1 have

higher graduation rates in period 2. On the other hdrahdial stigma is quite low across
most locations — say ifi(s) > m* — then cross-sectional comparisons will show that

locations with more unmarried fertility in periodnavelower graduation rates period

2. In general, as social stigma falls globally otiere, the cross-sectional relationship
between unmarried fertility and education will gravore negative. It can also be shown
that this pattern is evident even if the assumptioinone child per couple and uniformly

distributed match quality are relaxed.
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The theory implies that, if the social stigma deed over time, the relationship
between unmarried fertility and education shouldrim@e negative in more recent years
than in earlier years. If the social stigma is vakmong nonwhites than among whites,
we should observe a stronger negative effect of eanwhildbirth on children’s

educational achievements among nonwhites.

B. Abortion

Legalized abortion provides a powerful birth cohtoml which enables women to
eliminate unwanted pregnancies and to optimizetitherg of childbearing, thus may
create a more favorable environment for childredeselopment. Levine et al. (1999)
finds that teenagers, unmarried women and econdynidsadvantaged are all more
likely to seek abortions. Gruber et al. (1999) doeat that the children on the margin of
abortion suffer difficulties in many dimensions @arly childhood: infant mortality,
poverty, and single-parenthood. The children fraomvanted pregnancy, had they been
born, would have likely grown up in an environmemiikely to foster robust human
capital investment, thus having low schooling actieent.

However, there are two important biases in ideimgysuch an effect empirically,
one measurement-based and one structural. Theuragat issue relates to the fact
that it is actually “wantedness”, not abortion, tthaluences children’s well-being. If
parents use abortion as a way of reducing unwaassgdrthen abortion will increase
children’s educational attainment; however, abari® also a substitute for other forms

of birth control, such as prophylactics and absbent Therefore, some variation in the
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number of abortions may simply signify variationthee use of substitute birth control
methods, in which case lower levels of abortionl veittually correlate with less
unwantedness, and therefore, higher educatiormhatent? Therefore, to find the true
effect of a policy change that liberalizes abortitmoking directly at a measure of
unwantedness, such as the unmarried fertility rati@my be more appropriate.

Analyzing abortion in concert with unmarried fattilalso addresses an important
structural issue, first raised by Akerlof, et all996). They proposed that the
technological shock of abortion and female conppdoa may have played a major role
in the rise of unmarried fertility in the later 2@entury. They argue that legalizing
abortion made unmarried women more willing to ggsite in uncommitted, premarital
sex by reducing the cost of sexual activity. Evesmen who were opposed to abortions
engage in more premarital sex to compete for beyfls. When such women became
pregnant, however, they could no longer rely on social pressure to émeutieeir boyfriend
married them. Nonmarital births therefore rose. This means boatian legalization may
increase the rate of unmarried fertilitks evidence for this effect, Ventura and Bachrach
(2000) report national survey evidence that ab@% f out-of-wedlock pregnancies
were unwanted in 1994, long after the legalizat@nabortion. If unwantedness is
negatively associated with children’s educationaicomes, then abortion may lead to

lower levels of educational achievement.

32 1n other words, it is difficult to distinguish $tsi in the demand curve for abortions from movemmetbng the
demand curve.

33 On the other hand, as discussed above, UFR mayuretion of stigma, government policies, and btheentives
facing parents, so it is not a perfect measureofamtedness either. At the least, however, ouysisacomplements
abortion-based analyses.
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We expect to find empirically that, after controdi for unmarried fertility, the
effect of abortion to benefit children’s educatibatiainment should be stronger. This is
because the effect of abortion on education, cammdit on contemporaneous unmarried
fertility, is estimated primarily through variation unwanted or mistimed pregnancies in
married households, untempered by abortion’s piatlerfor causing increase in

unwantedness.

3. Data and Empirical Methods
We use three different measures for children’s atioigal achievements: high
school graduation rate, secondary school enrollmaatand higher education enrollment

rate. The high school graduation rate for staeyeart is defined as

High School Graduation Rate, = number of high school graduat&qt}

population aged 17,

This measure is same to the national 17-year @dugtion ratio published by the
National Center of Educational Statistics (NCE&)yhich is computed by dividing the
sum of public and private high school graduate remnlby the size of 17-year-old
population in each year. Following NCES and alssvimus literaturé® we exclude GED
recipients and only count those who receive higtoscgraduate diploma as high school
graduates. One problem arises in that state-lex&l dn private high school graduate

numbers are only available for a limited numbeyexrs (see Appendix for more details).

34 The only difference is that we construct thisadtir each of the state rather than for the nai®a whole.

35 cameron and Heckman (1993) and Heckman and LaiRier®006, 2008) find that GED recipients performs
significantly worse than high school graduateslinost all dimensions, and are more equivalent g lsichool
dropouts in terms of economic and social outcomes.
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To solve this problem, we use available data owapei high school enroliment, public
high school enrollment and public high school getdunumbers to generate estimated
values for private high school graduate numbergHermissing years. Removing those
missing years, however, does not change our maultse Another problem is that
population were reported in 5-year categories fates, thus we use the 15- to 19-year-
old population to construct 17-year-old populatidtonetheless, the national ratios
calculated as the weighted average of all states fyur data shows a generally similar
trend as reported by NCES (see Figure 2.4).

Another popular measure, often referred to as taghool completion rate,
guantifies the proportion of freshmen high schdaldents who receive a high school
diploma four years later. We did not adopt thishondtdue to the scarcity of grade-level
enrollment data for earlier years. Reassuringlg, éstimation based on state-level high
school completion data from Warren (2005) for therenrecent period 1975-2000
generates similar results to those from our datahfe same time period. Moreover, the
national trend from Warren (2005) also matches most of the time (see Figure 2.4).

Figure 2.4 shows that in US, high school graduatate increases from 1940,
peaks in 1965 at about 80 %, and then starts kolria?000, the national rate is roughly
70%, a nearly 10% drop from 1965, which is surpgsigiven the growing wage
differentials between high school graduates antt Bithool dropouts during that time.
We will show that a significant part of this higth®ol dropout issue can be explained by

the sharp increase in unmarried fertility.
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Following the theory presented in Section 2 estmate the effect of unmarried

fertility and abortion on education. The abortiatio for state in yeart is given by:

Abortion Ratio, :lOOC{ abortions, }

total live births,

We construct effective Abortion ratio as 17-yeagged values of abortions per
1,000 live births®

Effective Abortion Ratio, = AbortionRatio, ,,

There are two sources of state-level data on aortsurveys of abortion
providers from the Alan Guttmacher Institute (AGHd state health department reports
collected by the Centers for Disease Control (CDAZ. used the latter source, as Joyce
(2003) argues that the CDC data is more relialeesit includes estimates as early as
1970, while AGI data begin with national legalipatiin 1973. The drawback of CDC
data is that some states do not mandate reporfiradpartion data, so missing data is
problematic3’ However, due to limitations in the data on unnedrrfertility, as
described below, the missing CDC abortion datanuitl limit our analysig®

Similarly, we calculate the effective UFR for higthool graduation rate as:

EffectiveUFR, =UFR, .

Unmarried fertility ratios are calculated baseddaa from birth certificates. A
serious measurement problem is that many statdsribaly have not required a

statement of marital status on the birth certib¢aind the number of states that do require

36 Our estimation is robust to 18-year lags or therage of 17- and 18-year lags.

87 Kendall and Tamura (2010) used the same abortitm(@e. the CDC data).

38 Another drawback of both data sources is thaefialile data on illegal abortions before legalizatis available.
Following previous literature, we assume a zeratidoratio before legalization in all states, tgbusee Joyce (2003)
for a critique of this assumption.
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such information varies slightly over timf&. Since 1980, computer technology has
allowed for inference of marital status based otenpéty acknowledgements or by
matching surnames of father and child; howevemreet 980, data is simply missing for
a significant number of states. With minimal ip&ation between years in a small
number of cases, reliable time series data is abailfor 32 states over most of the years
between 1923 and 2002.The set of reporting states is geographicallgdig, although
several well-populated states, including Califoyriew York, and Massachusetts are
unfortunately missing* The set of states with available data in each igdescribed
fully in the Data Appendix.

In addition to high school graduation rate, we examtwo other important
educational measures: secondary school enrollna¢stand higher education enrollment
rate. Secondary school enrollment rate quantifiespercentage of the population ages
14-17 enrolled in high school in state i and ye&imce high school students are roughly
evenly distributed in the age range of 14 to 17 defne the effective UFR and effective

abortion ratios for secondary school enrolimerggats:

17
EffectiveUFR, = (Y UFR _,)/4

a=14

%9 Another source of unreliability in the data is 8ystematic underreporting of out-of-wedlock chitttbin Texas and
Michigan over the 1990-1993 period due to legisfafhassed in those states. We make no attemptrect for this
problem because children born during this peri@g ar most, 11 years old in 2000, the last yeawftch education
data is used in estimation, and we focus on secgrata higher education measures.

“40Wwhile the number of interpolated observationgnisly the analysis of Murphy and Topel (1985) sisjge
interpolation may bias estimated standard err@ngt results are robust to exclusion of all integbed data.

41 Alternatively, states may be grouped into censg#ons and race-specific unmarried fertility rafiosother states
within the same region may be applied to statels missing data. This procedure has been genersdigl to estimate
national trends in unmarried fertility, though Isssin recent years as the break in trend betw@@8 data calculated
in this way and 1980 data calculated using the caerjzed inferral methods described in the texirseeimply
significant flaws in the grouping procedure.
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17
Effective Abortion Ratio, = (Z Abortion Ratio,

ipa)/4
a=14
Finally, the higher education enroliment rates mess the percentage of 18-to
24-year olds who are enrolled in college in statnd year t. Similarly, we calculate

effective UFR and abortion ratios for higher ediaraenroliment rates as:

24
EffectiveUFR, =(D) UFR,_,)/7

a=18

24
Effective Abortion Ratio, = (Z Abortion Ratio,

i) [ 7
ac1s
For each educational measure, panel data for bet@@and 32 states over years
1940-2000
(1947-2000 for higher education) are availabledoycout the estimation of the

equation belov?

In(Education),, = g, (Eff .UFR,) + S, (Eff. Abortion Ratio, ) + I'X,, + ;, + 0, + &, [3]

where ¢, and o, represent state and year fixed effects, respégtiamd X is a

vector of state-level covariates including schoelsures, such as average class size and
relative teacher salary; economic measures, suohitpst per worker, years of schooling
in the labor force, female labor force participaticate, church membership rates,

urbanization and gender ratios, a measure of raei@rogeneiff’. The data appendix

42 The differences in the number of states availabach year are due to the fact that not all stagquired
registration of births as early as 1923. EffectilfeRs may be calculated for 20 states in 1957fdn29 states by
1961, and 32 states after 1966.

43 Calculated as a “Herfindahl”-style index, raciatérogeneity = 1-[(%whité)(%blackf+(%American
IndianY+(%Asianf+(%otherf]. Thus, larger values are associated with grdatrogeneity, with a maximum value
of 0.6875 (perfect heterogeneity), and a minimuneraf 0 (perfect homogeneity).
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gives details on the collection of each of theseabtes, and Table 2.1 provides some

summary statistics for reference.

4. Results

A. Unmarried Fertility and Educational Attainmen1940-2000

In any year of the sample period, the effective UBRgenerally strongly
correlated with education. Figure 2.2 shows a scatbt of effective UFRs and the high
school graduation rate (in natural log) for thesgdtes for which data is available in 1940
and the 32 states for which data is available P02&ince the average age of high school
graduates is around 17, a state’s effective UFR given year should be of a magnitude
similar to its actual UFR about 17 years earlier.2D00, the effective UFRs in most
states are in the range of 75-312, representingl25unmarried births for every 1,000
live births (the only exception is District of Caohbia, with an effective UFR of 558). In
comparison, the effective UFRs in 1940 are subisintower, in the range of roughly
7-85.

Figure 2.2 illustrates a clear negative relatiopgigtween high school graduation
rates and effective UFR across states in both y@arslar relationships also hold for
other education measures). Of course, this anabypigrely cross-sectional, nevertheless,
we will show that formal empirical analysis generaimilar results.

Table 2.2 presents regression results of equaipiof high school graduation
rate using panel date from 1940 to 2000. Year-sat-fixed effects are included in all

regressions to control for national secular trend avariant state characteristics, and
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observations are weighted by total state populatdhthe estimates we presented are
adjusted for heteroskedasticity, temporal corretaficross states, and an AR(1) process
for within-state autocorrelation using a panel-datais-Winsten approach.

The first column presents an estimate of the efdéectnmarried fertility on high
school graduation rates without any control vagabfother than year- and state-fixed
effects). Though not statistically significant, theefficient is negative, implying that
higher UFRs are associated with lower high schoadlgation rates. The second column
in Table 2.2 includes all covariates except fordffective abortion rate. Including these
covariates helps to control for omitted variablas, to the extent that unmarried fertility
has indirect effects on high school graduation Haye changing the levels of the
covariates, their inclusion may be inappropriatecan be seen that inclusion of these
controls strengthens the measured relationshipdstWwFR and high school graduation
rates. The coefficient on UFR implies that a stestdye increase in the effective UFR of
100 per 1,000 live births is associated with abtét percent decrease in high school
graduation rates.

In column 3, following our discussion on abortionsection 2.2, we estimate the
effect of abortion ratios on high school graduatiates while excluding unmarried
fertility. The estimate of the coefficient showstleffective abortion ratios by itself have
positive but weak and statistically insignificantgacts on high school graduation rates.
An increase in the effective abortion ratio of I 1,000 live births is associated with
only 0.3% increase in high school graduation rates. somewhat surprising given the

substantial impact of abortion ratios on crime fdury Donohue and Levitt (2001) and
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Kendall and Tamura (201%) One possible explanation is that an average edattild,
had him been born, was at higher risk of droppiagad high school only once, while he
was more likely to commit crimes repeatedly.

In column 4, we estimate the effects of unmarredility and abortion jointly on
murder, and column 5 extends this model to inclatlethe other covariate¥. As
discussed earlier, abortion may affect educatiomvonstructural ways: it may reduce the
number or timing of unwanted children (as in Dom®land Levitt, 2001), leading to a
long run increase in education, and it may causgeseomen who do not wish to make
use of abortion technology to have more unwanteittreim, leading to a long run
decrease in education (as in Akerlof, et al, 199Bhe inclusion of both effective UFR
and the effective abortion ratio allows us to sapmarthese effects in the data, thus
estimating the effects of abortion on crime throwtpanges in the fertility behavior of
married parents only. Comparison between columasd35 reveals that the controlling
for UFR does not significantly increase the estedateffect of abortion; while
comparison between columns 2 and 5 shows that shmated effect of UFR stays
roughly unchanged by the inclusion of abortion cwntThus it is not evident that
abortion legalization will decrease high schooldyi@tion rate by increasing unmarried
fertility.

We now use results in column 5 to conduct counteutd policy experiments.

After the continuous growth in the first half ostacentury, US high school graduation

44 Using same abortion data over period 1957-2008dkk and Tamura (2010) found that an increased6fabortions
per 1,000 live births is associated with 10% lessd®r.

45 A concern with the inclusion of both abortion a#iER is that both are proxies for unwantedness npiatey
measured with error, and it is difficult to defimély sign any biases associated with measurenremt when the error
may be correlated across regressors.
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rates started to decline since 1465This dropout problem is particularly surprising,
given the rising wage differential between a highhaol graduate and a high school
dropout since 1980. The declines in high schootdgg#ion since the mid-1960s (for
cohorts born in 1950) coincide with the start gplesion in out-of-wedlock births in the
1950s. Between 1965 and 2000, the effective UFRifgin school graduation rose from
39.43 to 193.12, a change of 153.69. Using estenatethe coefficient of effective UFR
in column 5, our results imply a ceteris paribusrdase in high school graduation rate of
7.1%. In reality, the national high school gradomtirate in our sample drops from
80.15% to 69.76%, a roughly 10% decrease. Therefove estimated effects of
unmarried fertility can explain about 68% of deelim high school graduation in recent
decades. For further evidence, Table 2.3 preséetpitedicted high school graduation
rates in 2000 for each state if the effective UEed at the lower level in 1965.

For policy purposes, a comparison in the relatieess of the coefficients on
unmarried fertility and abortion suggests that &boris quite a blunt policy lever for
enhancing education, relative to policies that pteeffective family formation directly.
Using the standard deviations listed in Table 2d the 1971-2000 period, and the
coefficients in the fifth column of Table 2.2, arciease of one standard deviation in the
effective abortion ratio (184.40) is associatedhwat 0.7% increase in long-run high
school graduation rates; while a one standard tlemiancrease in the effective UFR

(108.57) is associated with a 5.0% decrease in-tanghigh school graduation rates.

46 Heckman and Lafontain (2010) finds that sincelibe 1960s the high school graduation rate hasrfady 4-5
percentage points, despite the growing wage diffeaks between high school graduates and dropéige.see
Warren (2005) for state-level trends. Definitionhigh school graduation rates in both works aghsly different from
the one used in our paper. See section 3 for nisceiskion.
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From these comparisons, policies that would ingez@i more marriage seem to have
higher productivity than those that would incergevimore abortion. However, this
analysis is highly incomplete since it does noetako account the potentially different
costs of such policies.

Finally, Column 6 includes a quadratic term in efifee UFR in order to test in a
simple way the implication of our model that théatenship between UFR and child
educational development could be concave as showigure 2.3. The estimates from
column 6 do not seem to support the nonmonotohatioaship between effective UFR
and high school graduation rates for our sarfipléowever, simply including a quadratic
term may be inappropriate if the effects of thear@tes on the crime rate differ over
time, and later we will analyze the effects of UBR crime across different periods to
control for such problems.

Now we turn to the other two educational measurable 2.4 replicates all the
estimations of Table 2.2 for the secondary schaoblement rate. Comparison between
the two tables reveals a very similar effect otefive UFRs: an increase of 100 out-of-
wedlock child births per 1,000 live births is asated with 4.2 percent decrease in
secondary school enrollment rate, in comparisof.@opercent decrease in high school
graduation rate. The estimated effects of abontabios on the two educational measures
are also very comparable in magnitude: an incred4€0 abortions per 1,000 live births
is associated with 0.6 percent increase in secgrstdrool enroliment, compared to 0.4

percent increase in high school graduation ratee Jimilarity in findings across two

7 The implied minimum graduation rate level from theadratic is achieved when the effective UFR 8, &¢hich is
higher than all effective UFR values observed insample.
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educational measures gives us stronger confidencéhe negative implications of
unmarried fertility on children’s human capital @éypment.

Column 6 of Table 2.4 weakly supports a concaveticeiship between unmarried
fertility and secondary school enrollment rate, sistent with our theory discussed in
section 2. The implied maximum point from the q@didroccurs when effective UFR is
71.4. This means only the first 7.14 percent okpts who choose not to marry seem to
benefit their children. Any more unmarried feryilibeyond this point is detrimental to
children’s educational development. Since the natiaverage level of effective UFR for
secondary school enrollment ranges from 27 to 20@&refore we mainly observe
negative association between UFR and secondarpkehmliment rate in our sample.

Table 2.5 presents the same analysis for higheragidm enrollment. Contrary to
our theory, we find positive relationship betweemarried fertility and higher education
enrollment rate. On possible explanation for tmsonsistent result is the migration
across state borders for college education. leffective UFR is higher in the state that
has a larger size of the net immigration of collsgedents (the number of out-of-state
students minus the number of resident studentadittg colleges in other states), the
effect of UFR on college enrollment can be biagadard. A good example is District of
Columbid®. In 1992, only 7 percent of freshmen students vizEeresidents, while its
effective UFR is the highest among all states insample, 399.7 (the next highest UFR

is about 199 in Mississippi).

“8 Excluding only DC does not change the results much
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For the remainder of the section, we perform rabest checks on our results.
Table 2.6 presents several checks on the robustfi¢lss measured effects in Tables 2.2
and 2.4. For readability, only the coefficient dfeetive UFR is presented, although the
regression specification from which these coeffitseare derived is the same as in
column 5 of both Tables, where all covariates actuded.

The “baseline” row presents results from regressidentical to those in column
5 of Tables 2.2 and 2.4. To the extent one is e that effective UFR is highly
correlated with current UFR, and thus in some caraf@d way might simply be a proxy
for current social conditions in a state, inclusadrthe contemporaneous value for UFR
would ameliorate these concerns. Row 2 showsdbatrolling for contemporaneous
UFR does not have much effect on the relationshepvéen effective UFR and
educatior®’

Next, eliminating the population-based weightingesoe treats all states equally.
As seen in the third row, this moderately lowes ¢istimated effect of unmarried fertility
on high school graduation rates while increasing #ifect on secondary school
enrollment rate. Changing our assumptions reggrthe structure of the regression
errors to ignore autocorrelation and cluster ortiythee state level nearly double the
measured effects on both educational measuresinthesion of a state-specific time
trend soaks up almost all of the variation in thgressions; as a result, the coefficients on
unmarried fertility for both measures become snamlld statistically insignificant.

Excluding Washington, D.C. increases the estimafiéect on high school graduation,

4® The coefficient on contemporaneous UFR is insigaift. Alternatively, a falsification test by whieve simply
replace effective UFR with the contemporaneous W#iRals the same result: a small and insignificaefficient on
the contemporaneous UFR variable.
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but decreases the effect on secondary school sreol| yet the latter effect remains
statistically significant at 5% level.

Next, one may be concerned about how moments ahtilmene distribution other
than the mean might affect crime. Controlling foe tpercentage of the state population
in poverty, the effect of UFR on high school grathradisappears, whereas the effect on
secondary school enrollment stay statistically ifiggmt, though decreased
substantially’. Controlling for racial population shares slighityvers the coefficients for
both measures. The inclusion of region-year fixfdces controls for any unmeasured
factors that vary over time within nine census oagi It appears that these effects
reduced the effects somehow, but the results saigtscally significant.

One may be concerned that the long-time trendgit bchool graduation rate and
secondary school enrollment rate can be drivenhbyrising wage premium associated
with a high school diploma. We collected panel dataghe average wage ratios between
high school graduates and high school dropoutsydest college dropouts and high
school dropouts, and between college graduate ighdskbhool dropouts. Controlling for
all these ratios does not change our main resghlisigh they reduce the estimated effects
slightly. Inclusion of dummies for Vietham War pmtidoes not affect the results as well.

Finally, we include contemporaneous measure of iag@r behaviors in an
attempt to address the question of whether illegitly is the fundamental cause of low
educational achievement as presented in our madeia proxy for the effect of two-

parent household on children’s educational devetapm In the latter case, marriage

50 Smaller sample can be a possible explanation usegaoverty rate is not available at the statel lesfore 1969,
except for the (t-1) census year, 1959. Thus,rthisin Table 2.6 uses fewer data points than thm3ables 2.2 and
2.4.
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may have an ameliorative effect on children’s fatprospects even if the children were
initially unwanted. To distinguish these effectsairsimple way, we collected additional
data on the share of adults 16 and older who wexgied in each state, from census
records 1940-2000, inclusive. Inclusion of thisiable reduced the estimated effects of
unmarried fertility on high school graduation rared secondary school enrollment rates
by 17% and 5%, respectively. However, illegitimaeynains significantly negatively

related to both educational measures.

B. “Social Stigma” Hypothesis Tests

The theory discussed in section Il implies thath&ssocial stigma associated with
unmarried childbirth decreases, the relationshigwéen unmarried fertility and
children’s educational attainment should becomeenmagative, since the marginal child
born to unmarried parents becomes more likely teHhazenefited from having married
parents. In this subsection, we seek to find emgdirevidence for the theory. First, we
consider how the effect of unmarried fertility otueation differs over time, since social
opinions towards unwed parents have changed stiaditam the U.S over our sample
period 1940-2000. Second, we look at how the effdters across racial groups, since
stigma against unmarried fertility has generallgrbdigher among whites than among
nonwhites.

Table 2.7 estimates the effects of unmarried fgron education by repeating the
analysis in column 5 of Table 2.2. The only diffece is that we now divide the sample

into two time periods, 1940-1970, and 1971-2000.
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The first two columns imply that unmarried ferillits negatively related with
high school graduation rate in the 1940-1970 perlmat this relationship seems to
disappear in the 1971-2000 period. These resuhgramict the theory, which suggests
that in later years unmarried childbirth shoulducd greater losses for these children,
since the waning social stigma leads parents dfdnignatch quality to forego their
marriage. Results from regressions on secondarposchnrollment rate are also
inconsistent with the social stigma theory. The ammad fertility is negatively associated
with secondary school enrollment rate for both quigj but the relationship becomes
weaker in the latter period.

A possible explanation for these results is a chairg the composition of
unmarried fertility towards parents in higher seda&mographic strata. Unmarried
fertility has become less concentrated among teethers, less concentrated among
nonwhites, and more children of unwed mothers am living with both parents in a
cohabitive home, as opposed to in single-parentdsofvientura and Bachrach, 2000).

As a second test of the “social stigma” hypothesis,decompose the effects of
unmarried fertility on education by racial groupnwed mothers have long faced lower
levels of social stigma among nonwhite groups thmong whites (Graefe and Lichter,
2002, Cutright and Smith, 1988, Hogan and Kitagal®85). This may be part of the
reason why unmarried fertility has generally beigmifcantly higher among nonwhites:
the averages over the 1923-1990 span are 89.29,p@0 live births for whites, but

264.99 per 1,000 live births for nonwhites.
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Tables 2.8 and 2.9 separate white and nonwhiteofewedlock births in their
effects on education. Problematically, some statadicularly in the 1920s and 1930s,
did not report racially-disaggregated UFR datadileg to a reduction from the 1,856
(1,863) observations previously employed over t84012000 period to only 1,553
(1,560) observations for high school graduatioe {gecondary school enroliment rate).
Many of the states that did report such data werecentrated in the South. Thus,
composition bias may cause these results to diiden the earlier analysis. To check for
this possibility, column 1 of Table 2.8 (Table 2r@plicate the analysis from Table 2.2
(Table 2.4), using the total effective UFR for onihe observations for which racially-
disaggregated data is available. Comparisons leetwids column and those in Tables
2.2 (Table 2.4)) suggest a high degree of simylarit

The rest of the columns estimate the effects efilimacy rates on education by
racial groups. Columns 2 and 3 suggest that whitemauried fertility is negatively
correlated with high school graduation rate butouredated with secondary school
enrollment rates. On the other hand, the coefftsiem estimates of nonwhite unmarried
fertility are much smaller than its white countetpand also not statistically different
from O for both educational measures. It seemsth®atiecline in high school graduation
rate is mainly driven by the sharp increase in &hiFR. These results also fail to
support the theory, which suggest that nonwhiteobwtedlock children may suffer from
higher loss since better match quality parents tenchoose not to marry due to lower

social stigma levels among nonwhites.
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5. Conclusion

The paper has analyzed the relationship betweerawigd fertility and children’s
educational attainment over the period 1940-20G0ndJstate-level data from the United
States between 1940 and 2000, we find that a st&atly increase in unmarried fertility
ratio of 100 per 1,000 child births could lead to4® percent drop in high school
graduation rate and a steady-state 4.2 percernindaenlsecondary school enrollment rate
in the long-run.. This result is important sincecki®an and Lafontain (2010) finds that
since the late 1960s the high school graduaticn las fallen by 4-5 percentage points,
despite the growing wage differentials between Hsghool graduates and dropouts. Our
analysis shows that the rise in unmarried fertiitgdicts a ceteris paribus drop in high
school graduation rate of about 7.1% between 19652800. In reality, the national high
school graduation rate in our sample drops fronl®. to 69.76%, a roughly 10%
decrease. Therefore, our estimated effects of umedaiertility can explain about 68% of
decline in high school graduation in recent decades

Next, our results show that the correlation betwesmarried fertility and
children’s educational outcomes remains negativeafb periods. These effects have
generally decreased over time and that white unetarfertility tends to be more
correlated with child educational outcomes thanwtote unmarried fertility.

Moreover, we also find that after controls for umneal fertility, a steady-state
increase of 100 abortions per 1,000 live birthassociated with 0.6 percent increase in
secondary school enrollment and 0.4 percent inergakigh school graduation rate. For

policy purposes, a comparison in the relative siaeshe coefficients on unmarried
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fertility and abortion suggests that abortion istea blunt policy lever for enhancing
education, relative to policies that promote effectfamily formation directly. In
particular, an increase of one standard deviatidhe effective abortion ratio (184.40) is
associated with a 0.7% increase in long-run hidgioskcgraduation rates; while a one
standard deviation increase in the effective UFB8(7) is associated with a 5.0%
decrease in long-run high school graduation rd&tesn these comparisons, policies that
would incentivize more marriage seem to have higineductivity than those that would
incentivize more abortion. However, this analysisighly incomplete since it does not

take into account the potentially different codtsuch policies.
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Figure 2.1: Unmarried Fertility Ratio: 1923-2002
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Notes The unmarried fertility ratioFR), 1923-2002, calculated as births to unmarried women
per 1,000 live births. Calculations are based on 32 states for which data origmoghrgal status
is available with relatively little interpolation (see data ajjpe for details).
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Figure 2.2: Effective UFR vs. High School Graduation Rate, 1940 and 2000
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Figure 2.3: Predicted Relationship between unmarried childisth and the children’s
educational attainment
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Figure 2.4: Three Measures of National High School Graduation Rate
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Notes: High school graduation ratio is the percentage of a7-gleds who have a high school
diploma. High school graduation ratio (Tamura and Bai) is the wazigaverage of state-level
ratios constructed by authors, NCES high school graduation satrom Digest of Education

Statistics. High School completion data is the percentage efimmthigh school freshmen who
obtain a high school diploma a few years in the future. High $adwuopletion data is from

Warren (2005).
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Table 2.1 Summary Statistics

1940-70 (N=903)

1971-2000 (N=960)

Mean SD Mean SD

High school gradution rates 0.61 0.15 0.75 0.09
Secondary school enrollment rates 0.81 0.14 0.92 06 0.
Higher education enroliment rates 0.18 0.10 0.46 110.
UFR per 1,000 live births 58.81 45.37 228.33 108.78
White UFR per 1,000 live births 27.80 20.55 120.14 57.41
Nonwhite UFR per 1,000 live births 204.46 84.33 893 139.19
Effective UFR per 1,000 live births:

High school gradution rates 38.02 27.37 1n8.5 77.87

Secondary school enroliment rates 39.03 28.09 116.48 80.92

Higher education enrollment rates 38.45 26.90 90.10 67.97
Effective abortions per 1,000 live births:

High school gradution rates 221.29 184.40

Secondary school enroliment rates 230.38 86.

Higher education enrollment rates 194.18 ag7.
Female labor force participation rate 0.34 0.08 40.6 0.09
Pupil teacher ratio 24.48 3.67 19.60 3.10
Relative teacher salary 2.23 0.35 1.99 0.37
Average years of schooling 9.66 1.05 12.23 0.87
fraction population with < 8 years
schooling 0.39 0.13 0.16 0.07
Real output per worker ($1997) 27566.67 6469.51 2438  7041.18
AFDC payments per family 3201.95 2772.64 6868.63 23283
% of population church members 37.12 11.72 24.49 491
% Urban 58.38 16.79 67.73 14.78
% Male 49.73 1.09 48.79 0.81
Racial Heterogeneity Index 0.18 0.15 0.24 0.13
% 15+ population married 65.55 3.29 58.34 5.41
New marriages per 100 marriage stock 3.35 6.95 2.98 4.59
Divorces per 100 marriage stock 0.68 1.12 1.10 0.48

Notes: Out of a theoretical maximum of 992 observations between 1940 and 1970,

missing data limits the number of observations. Data on Ap&@nents per family are
lagged 15 years, and so correspond to 1925-1955 and 1956-1985.
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Table 2.2. The Effects of Out-of-Wedlock Childbirth on High School Graduabn Rate, 1940-2000

)

(©)

(©)

(6)

Effective UFR (x 100) -0.046 (0.019) -0.006 (0.021) -0.046.019) -0.060 (0.032)
Effective UFR (x 10,000) 0.004 (0.007)
Effe Abortion Ratio (x100) 0.003 (0.004) 0.006 (0.005) 0.004 (0.004) 0.0030Q8)
Mom'’s School Years -0.015 (0.018) -0.016 (0.018) -0.016 (0.018) -0.01©.018)
Female(<=44) Labor Force

Participation Rate -0.003 (0.198) 0.125 (0.196) 10.0(0.198) 0.025 (0.199)
Pupil Teacher Ratio (L.1-12) -0.011 (0.003) -0.012 (0.003) -0.011 (0.003) -0.04D.003)
Relative Teacher Salary (L.1-

12) 0.042 (0.031) 0.046 (0.031) 0.043 (0.031) 0.046 030)
Average School Years 0.139 (0.021) 0.143 (0.022) 0.139 (0.021) 0.138 02D)
% with <8 yrs of schooling -0.136 (0.155) -0.024 (0.159) -0.136 (0.154) -0.15P.158)
In (real output per worker)

(1997%) -0.119 (0.040) -0.115 (0.040) -0.117 (0.040) -0.116.040)
AFDC -0.025 (0.016) -0.025 (0.017) -0.025 (0.016) -0.026.016)
% Church 0.298 (0.076) 0.276 (0.075) 0.296 (0.076) 0.297 075)
% Urban 0.156 (0.138) 0.151 (0.139) 0.150 (0.139) 0.158 138)
% Male 4.468 (1.639) 4.056 (1.633) 4525 (1.637) 4.613648)
Racial heterogeneity index -0.120 (0.122) -0.131 (0.124) -0.124 (0.122) -0.1%0.123)
State FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
R-squared 0.92 0.92 0.92 0.92
Obs. 1856 1856 1856 1856

Notes: The dependent variable is the natural log of the highokgraduation rate. Standard errors are in parentheses. sflegse
based on 1,856 observations for 32 states over the 1940-2002 periodnd¥ etata fixed effects are included in all regressions, and
observations are weighted by total state population. Coeilfficiend standard errors are adjusted for heteroskedastioityort
correlation across states, and an AR(1) process for within-stmeoarelation using a panel-data Prais-Winsten approach.
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Table 2.3. The Counterfactual Predictions for High School Graduation Rate®f All States in 2000 (To Be Continued.)

High School Graduation Rate
Whether  Actual Values Predicted Values in 2000

state UFR data is If Racial heterogeneity

missing 1965 000 ' ENeCve LERSIayed al ey stayed at the 1965

If both varibales stayed at
the 1965 level

level
New England
Maine 0 0.87 0.79 0.84 0.80 0.84
Rhode Island 0 0.77 0.67 0.72 0.69 0.74
Connecticut 1 0.87 0.83 0.88 0.85 0.91
Massachusetts 1 0.89 0.75 0.80 0.77 0.82
New Hampshire 1 0.89 0.79 0.84 0.79 0.85
Vermont 1 0.77 0.87 0.93 0.88 0.94
Middle Atlantic
New Jersey 0 0.88 0.80 0.88 0.83 0.90
Pennsylvania 0 0.90 0.77 0.83 0.78 0.85
New York 1 0.81 0.65 0.70 0.67 0.73
East North Central
Delaware 0 0.82 0.67 0.73 0.68 0.75
g'osltl:'r‘r:]tb‘i’; 0 056 0.56 0.70 0.57 0.70
Florida 0 0.70 0.59 0.64 0.59 0.65
North Carolina 0 0.73 0.61 0.65 0.62 0.66
South Carolina 0 0.66 0.59 0.63 0.59 0.63
Virginia 0 0.68 0.73 0.78 0.74 0.79
West Virginia 0 0.83 0.82 0.86 0.82 0.86
Georgia 1 0.68 0.58 0.62 0.59 0.63
Maryland 1 0.79 0.76 0.82 0.78 0.85

84



Table 2.3. The Counterfactual Predictions for High School Graduation Rate®f All States in 2000 (Continued.)

High School Graduation Rate

Whether  Actual Values Predicted Values in 2000

state UFR data is

v If Racial heterogeneity
missing 1965 2000

If Effecitve UFR stayed at index stayed at the 1965

the 1965 level

If both varibales stayed
at the 1965 level

level

West North Central

Alabama 0 0.73 0.65 0.70 0.65 0.70
Kentucky 0 0.68 0.71 0.76 0.71 0.76
Mississippi 0 0.62 0.60 0.67 0.60 0.67
Tennessee 0 0.712  0.60 0.65 0.61 0.66
South Atlantic

Louisiana 0 0.69 0.65 0.70 0.65 0.71
Texas 0 0.68 0.68 0.72 0.70 0.74
Arkansas 1 0.76 0.72 0.77 0.73 0.77
Oklahoma 1 0.85 0.74 0.78 0.76 0.80
East South Central

Nevada 0 0.85 0.59 0.62 0.60 0.64
Utah 0 0.88 0.79 0.81 0.80 0.83
Wyoming 0 0.89 0.79 0.82 0.80 0.83
Arizona 1 0.73 0.55 0.57 0.56 0.59
Colorado 1 0.82 0.67 0.70 0.69 0.72
Idaho 1 0.89 0.76 0.79 0.77 0.81
Montana 1 0.87 0.80 0.84 0.81 0.85
New Mexico 1 0.76  0.66 0.69 0.69 0.72
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Table 2.3. The Counterfactual Predictions for High School Graduation Rateof All States in 2000 (Continued.)

High School Graduation Rate
Whether  Actual Values Predicted Values in 2000

state UFR data is If Racial heterogeneity

missing 1965 2000 ' EMeCVe LERSIAYEd Al iy ey stayed at the 1965

If both varibales stayed at
the 1965 level

level
West South Central
Oregon 0 094 0.67 0.71 0.68 0.73
Washington 0 092 0.71 0.76 0.73 0.78
Alaska 1 0.52 0.67 0.71 0.68 0.72
California 1 0.84 0.68 0.73 0.72 0.77
Hawaii 1 0.81 0.82 0.88 0.84 0.89
Mountain
lowa 0 0.92 0.82 0.86 0.83 0.87
Kansas 0 0.80 0.74 0.78 0.76 0.80
Minnesota 0 094 0.82 0.86 0.84 0.88
Missouri 0 0.79 0.72 0.78 0.73 0.79
North Dakota 0 0.87 0.86 0.90 0.87 0.91
South Dakota 0 0.85 0.79 0.85 0.80 0.86
Nebraska 1 090 0.84 0.89 0.86 0.91
Pacific
lllinois 0 0.80 0.71 0.79 0.73 0.81
Indiana 0 0.83 0.68 0.73 0.69 0.74
Michigan 0 0.80 0.74 0.79 0.75 0.80
Wisconsin 0 093 0.79 0.84 0.80 0.85
Ohio 1 0.84 0.76 0.83 0.77 0.84

Notes: Predictions are based on regression results in columiidblef 2. For states where UFR data are missing, thage/&fFR
values for non-missing states within the same region are used as proxies
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Table 2.4. The Effects of Out-of-Wedlock Childbirth on Secondary school eaiment Rate, 1940-2000
1) 2) 3) 4) (5) (6)

Effective UFR (x 100) -0.010 (0.020) -0.040 (0.017) -0.014 (0.020) -0.04R.016) 0.020 (0.033)
Effective UFR (x 10,000) -0.014  (0.007)
Effe Abortion Ratio (x100) 0.004 (0.006) 0.013 (0.007) 0.006 (0.006) 0.0100Q6)
Mom's School Years -0.012 (0.013) -0.015 (0.014) -0.014 (0.014) -0.009.014)
Female(<=44) Labor Force

Participation Rate -0.271 (0.137) -0.173 (0.135) .25@ (0.134) -0.284 (0.133)
Pupil Teacher Ratio (L.1-12) -0.005 (0.002) -0.005 (0.002) -0.005 (0.002) -0.048.002)
Relative Teacher Salary (L.1-

12) 0.019 (0.022) 0.022 (0.022) 0.021 (0.022) 0.010 0ZD)
School Years 0.063 (0.013) 0.066 (0.013) 0.063 (0.013) 0.069 01®)
% with <8 yrs of schooling -0.037 (0.095) 0.040 (0.093) -0.045 (0.094) 0.006.098)
In(real output per worker)

(1997%) 0.034 (0.022) 0.037 (0.022) 0.035 (0.022) 0.037 02D)
AFDC -0.005 (0.008) -0.005 (0.008) -0.005 (0.008) -0.00B.008)
% Church 0.177 (0.057) 0.158 (0.056) 0.175 (0.057) 0.167 056)
% Urban 0.474 (0.090) 0.482 (0.090) 0.468 (0.089) 0.434 090)
% Male 4.396 (1.155) 4.032 (1.142) 4509 (1.150) 4.158131)
Racial heterogeneity index -0.203 (0.087) -0.216 (0.088) -0.211 (0.087) -0.276.090)
State FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
R-squared 0.70 0.83 0.83 0.71 0.83 0.83
Obs. 1863 1863 1863 1863 1863 1863

Notes: The dependent variable is the natural log of the secondary sehoalment rate. Standard errors are in parentheses.
Regressions based on 1,863 observations for 32 states over the 1940+2802Yjgar and state fixed effects are included in all
regressions, and observations are weighted by total state fomula Coefficients and standard errors are adjusted for
heteroskedasticity, temporal correlation across states, aA&@r) process for within-state autocorrelation usirgpael-data Prais-
Winsten approach.
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Table 2.5. The Effects of Out-of-Wedlock Childbirth on Higher Education Rite, 1947-2000

€))

(2)

()

(4) (©) (6)

Effective UFR (x 100) 0.054 (0.033) -0.120 (0.207) 0.052 (0.034) 0.063.030) 0.092 (0.056)
Effective UFR (x 10,000) -0.007 (0.011)
Effe Abortion Ratio (x100) 0.002 (0.014) 0.004 (0.016) -0.002 (0.014)  0.002.0%6)
Mom's School Years -0.027 (0.027) -0.024 (0.028) -0.026 (0.027) -0.028.027)
Female(<=44) Labor Force

Participation Rate -0.186 (0.305) -0.330 (0.297) 198 (0.300) -0.188 (0.300)
Pupil Teacher Ratio (L.1-

12) -0.024 (0.005) -0.023 (0.005) -0.024 (0.005) -0.028.005)
Relative Teacher Salary

(L.1-12) -0.003 (0.038) -0.003 (0.038) -0.003 (0.038) -0.0q9.039)
Average School Years -0.019 (0.024) -0.024 (0.024) -0.019 (0.024) -0.04D.024)
% with <8 yrs of schooling -0.280 (0.164) -0.344 (0.164) -0.278 (0.164) -0.260.166)
In (real output per worker)

(1997%) 0.002 (0.038)  0.000 (0.038) 0.002 (0.038)  0.002 038)
AFDC 0.004 (0.009)  0.003 (0.009) 0.004 (0.009)  0.004 0Q9)
% Church -0.126 (0.120) -0.109 (0.120) -0.126 (0.120) -0.130.120)
% Urban 0.413 (0.238)  0.415 (0.233) 0.415 (0.232)  0.392236)
% Male -13.182 (3.229) -12.675 (3.214) -13.183 (3.190) .208 (3.190)
Racial heterogeneity index -0.579 (0.219) -0.566 (0.218) -0.576 (0.217) -0.6(08.223)
State FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
R-squared 0.97 0.98 0.97 0.97 0.98 0.98
Obs. 1652 1652 1652 1652 1652 1652

Notes: The dependent variable is the natural log of the higher @dacanrollment rate. Standard errors are in parentheses.
Regressions based on 1,652 observations for 32 states over the 1947+&i)2Yjear and state fixed effects are included in all
regressions, and observations are weighted by total state fopula Coefficients and standard errors are adjusted for
heteroskedasticity, temporal correlation across states, aA&@r) process for within-state autocorrelation usinupael-data Prais-
Winsten approach.

88



Table 2.6. Robustness Checks

HS grad. rate Sec. enrollment rate
Baseline -0.046 (2.40) -0.042 (2.60)
Include contemporaneous UFR control -0.042.36 ) -0.042 (2.63)
Unweighted regression -0.039 (2.21) -0.064 (2.96)
Assume no autocorrelation, cluster errors at state level -0.(05.38) -0.077 (9.92)
Include a state-specific linear time trend -0.020.82) -0.003 (0.12)
Exclude D.C. -0.056 (2.46) -0.030 (1.65)
Include poverty rate (1049, 1056) -0.0000.12) -0.028 (1.49)
Include % black -0.039 (2.05) -0.034 (2.09)
Include (region x year) fixed effects -0.030Q1.51) -0.027 (1.44)
Include wage ratios btw hs (college) grad and hs dropout -0.0881) -0.032 (1.99)
include dummies for vietham war period -0.04@.40) -0.042 (2.60)
Include % married -0.038 (1.86) -0.040 (2.31)

Notes: Values are coefficients on effective unmarried itgrtiatio (UFR). Coefficients on other covariates are
suppressed for readability. The t-statistics are in parentheses.
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Table 2.7. Temporal Variation in the Effect of Unmarried Fertility on Education

HS grad. Rate Sec. enrollment rate
1940-1970 1971-2000 1940-1970 1971-2000

Effective UFR (x 100) -0.198 (0.051) 0.016 (0.019) -0.034 (0.045) -0.016 (0.021)
Effe Abortion Ratio (x100) 0.007 (0.004) 0.013 (0.006)
Mom's School Years -0.019 (0.042) -0.059 (0.018) -0.035 (0.022) -0.043 (0.020)
Female(<=44) Labor Force Participation Rat§.077 (0.342) -0.445 (0.298) 0.058 (0.219) -0.723 (0.238)
Pupil Teacher Ratio (L.1-12) 0.003 (0.004) -0.014 (0.005) -0.001 (0.003) 0.002 (0.004)
Relative Teacher Salary (L.1-12) 0.036 (0.035) -0.038 (0.039) -0.013 (0.023) -0.010 (0.031)
School Years 0.198 (0.031) 0.054 (0.026) 0.112 (0.024) 0.031 (0.017)
% with <8 yrs of schooling -0.904 (0.292) -0.034 (0.179) -0.547 (0.145) 0.139 (0.128)
In (real output per worker) (19979%) -0.120 (0.053) -0.119 (0.066) 0.065 (0.024) -0.015 (0.042)
AFDC -0.074 (0.029) 0.008 (0.016) -0.017 (0.013) 0.004 (0.010)
% Church 0.084 (0.131) 0.380 (0.223) -0.128 (0.079) 0.246 (0.186)
% Urban 0.374 (0.212) 0.034 (0.185) 0.675 (0.166) 0.137 (0.130)
% Male 1.864 (1.604) -1.236 (2.814) 2.206 (1.106) -1.044 (1.798)
Racial heterogeneity index -0.258 (0.263) -0.044 (0.212) -0.597 (0.179) -0.140 (0.134)
State FE Yes Yes Yes Yes

Year FE Yes Yes Yes Yes

R-squared 0.96 0.96 0.92 0.76

Obs. 903 953 903 960

Notes: Standard errors in parentheses. Regressions based on obsdorastates over the 1940-2000 time period. Missing
data limits the number of observations, however. Year and state fixet$ efife included in all regressions, and observations are
weighted by total state population. Coefficients and standard errorgasteddor heteroskedasticity, temporal correlation across
states, and an AR(1) process for within-state autocorrelation usimgbdada Prais-Winsten approach.
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Table 2.8. Racially Disaggregated Effect of Unmarried Fertility on High School
Graduation Rates

High School Graduation Rate

Entire Population Disaggregated by Race
Effective UFR (x 100) -0.041 (0.020)
Effective UFR (white) (x 100) -0.070  (0.029) -0.149  (0.058)
Effective UFﬁ (Whlte) (X 100) 0.042 (0025)
Effective UFR (nonwhite) (x 100) 0.001 (0.005) -0.003 (0.011)
Effective UFR (nonwhite) (x
100) 0.001 (0.002)
Effe Abortion Ratio (x100) 0.004 (0.004) 0.003 (0.004) 0.003 (0.004)
Mom'’s School Years 0.000 (0.017) -0.007 (0.017) 0.000 (0.000)
Female(<=44) Labor Force
Participation Rate 0.108 (0.207) 0.142  (0.203) 0.000  (0.000)
Pupil Teacher Ratio (L.1-12) -0.014 (0.003) -0.014 (0.003) -0.009 (0.017)
Relative Teacher Salary (L.1-12) 0,030 (0.031) -0.020 (0.030) 0.153 (0.200)
School Years 0.096 (0.024) 0.092 (0.023) -0.013 (0.003)
% with <8 yrs of schooling -0.060 (0.167) -0.038 (0.174) -0.021 (0.030)
In (real output per worker)
(1997%) -0.154  (0.050) -0.153  (0.050) 0.095 (0.023)
AFDC -0.015 (0.018) -0.015 (0.018) -0.014 (0.171)
% Church 0.227 (0.080) 0.207 (0.079) -0.150 (0.049)
% Urban -0.143 (0.157) -0.089 (0.153) -0.016 (0.018)
% Male -0.438  (1.973) -0.240  (1.988) 0.210 (0.077)
Racial heterogeneity index 0.237 (0.133) 0.269 (0.133) -0.093 (0.150)
State FE Yes Yes Yes
Year FE Yes Yes Yes
R-squared 0.94 0.94 0.94
Obs. 1553 1553 1553

Notes: Standard errors in parentheses. Regressions lmasetservations for 32 states over the
1940-2000 time period. Missing data limits the t@mof observations, however. Year and state
fixed effects are included in all regressions, ahdervations are weighted by total state population
Coefficients and standard errors are adjusted @&ierbskedasticity, temporal correlation across
states, and an AR(1) process for within-state awtetation using a panel-data Prais-Winsten
approach. All variables used as controls in Takitea2e also included in these regressions.

91



Table 2.9. Racially Disaggregated Effect of Unmarried Fertility on Secondar§chool
Enroliment Rates

Secondary Enrollment Rate

Entire Population Disaggregated by Race
Effective UFR (x 100) -0.038 (0.016)
Effective UFR (white) (x 100) -0.026  (0.027) -0.103  (0.063)
Effective UFR (white) (x 100) 0.035 (0.026)
Effective UFR (nonwhite) (x 100) -0.007  (0.006) 0.002 (0.014)
Effective UFR (nonwhite) (x 100) -0.001  (0.002)
Effe Abortion Ratio (x100) 0.005 (0.006) 0.003  (0.006) 0.003  (0.006)
Mom'’s School Years 0.009 (0.014) 0.006 (0.015) 0.000 (0.000)
Female(<=44) Labor Force
Participation Rate -0.305 (0.156) -0.247 (0.153) 000. (0.000)
Pupil Teacher Ratio (L.1-12) -0.002 (0.002) -0.002 (0.003) 0.005 (0.015)
Relative Teacher Salary (L.1-12) -0.036 (0.024) -0.031 (0.024) -0.243 (0.151)
School Years 0.021 (0.014) 0.017 (0.015) -0.002  (0.003)
% with <8 yrs of schooling -0.055 (0.103) -0.056 (0.109) -0.031 (0.024)
In (real output per worker) (1997%) 0.038 (0.027) 0.036 (0.028) 0.019 (0.015)
AFDC 0.003 (0.008) 0.003 (0.008) -0.050 (0.110)
% Church 0.138 (0.061) 0.122 (0.061) 0.035 (0.028)
% Urban 0.170 (0.107) 0.205 (0.106) 0.003 (0.008)
% Male -1.949  (1.543) -1.670  (1.581) 0.112 (0.061)
Racial heterogeneity index 0.140 (0.092) 0.148 (0.094) 0.200 (0.105)
State FE Yes Yes Yes
Year FE Yes Yes Yes
R-squared 0.86 0.86 0.86
Obs. 1560 1560 1560

Notes:Standard errors in parentheses. Regressions basaloservations for 32 states over the 1940-
2000 time period. Missing data limits the numbérobservations, however. Year and state fixed
effects are included in all regressions, and olsems are weighted by total state population.
Coefficients and standard errors are adjusted dtgrbskedasticity, temporal correlation acrosestat
and an AR(1) process for within-state autocorretatising a panel-data Prais-Winsten approach. All
variables used as controls in Table 2.4 are aldoded in these regressions.
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Figure 1.2. Unmarried Fertility Ratio: 1923-2002
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Table 1.9. Divorce Laws by States

No- Unilateral Unilateral, No- Unilateral Unilateral,
state Fault vear No-Fault state Fault vear No-Fault

Year Settlement Year settlement
Alabama 1971 1971 0 Montana 1973 1973 1
Alaska 1935 1935 1 Nebraska 1972 1972 1
Arizona 1931 1973 1 Nevada 1931 1967 1
Arkansas 1937 New Hampshire 1971 1971 0
California 1970 1970 1 New Jersey 1971
Colorado 1972 1972 1 New Mexico 1933 1933 1
Connecticut 1973 1973 0 New York 1967
Delaware 1957 North Carolina 1910
DC 1966 North Dakota 1971 1971 0
Florida 1971 1971 0 Ohio 1974
Georgia 1973 1973 0 Oklahoma 1953 1953 b1
Hawaii 1965 1972 1 Oregon 1971 1971 1
Idaho 1945 1971 0 Pennsylvania 1980
lllinois 1984 Rhode Island 1910 1975 0
Indiana 1973 1973 1 South Carolina 1969
lowa 1970 1970 0 South Dakota 1985 1985 0
Kansas 1969 1969 0 Tennessee 1963
Kentucky 1962 1972 1 Texas 1p55i0 1970 0
Louisiana 1916 Utah 1943 1987 1
Maine 1973 1973 1 Vermont 1969
Maryland 1969 Virginia 1960
Massachusetts 1975 1975 0 Washington 1921 1973 1
Michigan 1972 1972 0 West Virginia 1969
Minnesota 1933 1974 1 Wisconsin 1p§;:eLO 1978 1
Mississippi 1978 Wyoming 1977 1977 0
Missouri 1974

Source: Friedberg(1998); Gruber(2004)
Notes: a. starts in 1987; b. starts in 1975.
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Table 1.10. Time limits under waivers and TANF

State Waiver TANF State Waiver TANF
month year limit month year limit month year [Itmimonth year limit

Alabama 11 1996 60 Montana 2 1997 60
Alaska 7 1997 60 Nebraska 1 1996 24 12 1996 60
Arizona 11 1995 24 10 1996 24 Nevada 1 1998 60
Arkansas 7 1998 24 New Hampshire 10 1996 60
California 1 1998 60 New Jersey 2 1997 60
Colorado 7 1997 60 New Mexico 7 1997 60
Connecticut 1 1996 21 10 1996 21 New York 12 1996
Delaware 10 1995 48 3 1997 48 North Carolina 8 1996 24 1 1997 60
DC 3 1997 60 North Dakota 7 1997 60
Florida 10 1996 48 Ohio 6 1996 36 10 1997 60
Georgia 1 1997 48 Oklahoma 10 1996 60
Hawalii 12 1996 60 7 1997 60 Oregon 7 1995 24 6 1996
Idaho 7 1997 24 Pennsylvania 3 1997 60
lllinois 7 1997 60 Rhode Island 5 1997 60
Indiana 4 1995 24 10 1996 24 South Carolina 6 1996 24 10 1996 60
lowa 1 1997 60 South Dakota 12 1996 60
Kansas 10 1996 60 Tennessee 9 1996 18 10 1996 60
Kentucky 10 1996 60 Texas 5 1996 24 1 1997 60
Louisiana 1 1997 24 1 1997 60 Utah 1 1997 36
Maine 11 1996 60 Vermont 9 1996
Maryland 1 1997 60 Virginia 7 1995 24 2 1997 60
Massachusetts 12 1996 Washington 1 1996 48 8 1997 60
Michigan 9 1996 West Virginia 1 1997 60
Minnesota 7 1997 60 Wisconsin 9 1996 60
Mississippi 10 1996 60 Wyoming 1 1997 60
Missouri 4 1995 48 7 1997 60
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Table 1.11. Work Requirement Time limits under Waiver and TANF

State Waiver £ TANF Plan 2nd TANF Plan

monthl vyearl work Tl month2 year2 work TL month3eas8 work TL

Alabama 11 1996 0

Alaska 7 1997 24

Arizona 10 1996 24 10 1999 0

Arkansas 7 1997 0

California 9 1995 22 1 1998 0

Colorado 7 1997 24

Connecticut 10 1996 0

Delaware 10 1995 24 3 1997 24 1 2000 0

District of Columbia 3 1997 24 10 1999 1

Florida 10 1996 0

Georgia 1 1997 0 10 1999 24

Hawaii 7 1997 24

Idaho 7 1997 0

lllinois 10 1995 12 7 1997 24 10 1999 0

Indiana 10 1996 0

lowa 1 1997 0

Kansas 10 1996 0

Kentucky 10 1996 6 10 2002 24

Louisiana 1 1997 24

Maine 11 1996 24 10 2002 0

Maryland 1 1997 0

Massachusetts 10 1995 2 9 1996 2

Michigan 10 1994 12 9 1996 2

Minnesota 7 1997 24 10 2002 0

Mississippi 10 1996 24

Missouri 4 1995 24 7 1997 24

Montana 2 1996 24 2 1997 24 1 2000 0

Nebraska 12 1996 0

Nevada 12 1996 24 10 2002 0

New Hampshire 7 1996 0 10 1996 0
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New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota 4 1994 24
Tennessee
Texas

Utah

Vermont 7 1994 30
Virginia
Washington
West Virginia
Wisconsin
Wyoming

1997
1997
1996
1997
1997
1996
1996
1996
1997
1997
1996
1996
1996
1996
1996
1996
1997
1997
1997
1996
1997

24
0
0

10
12

10
10
10

10
10
10
10
10

2001
1999

1999
1999
2002

2002
1999
1999
2002
1999

2000

2000

onN

98



Table 1.12. AFDC/TANF Real Benefit Levels: Selected Years

Real Benefit for Family of 2 Real Benefit per Child

State 1978 1996 1997 200p 1978 1996 1997 2002
Alabama 135 85 83 74 46 19 19 17
Alaska 537 523 511 4556 77 66 64 58
Arizona 212 176 172 158 57 45 44 39
Arkansas 206 103 100 89 41 27 27 24
California 443 323 285 296 103 64 67 63
Colorado 324 178 174 156 74 48 47 42
Connecticut 356 285 279 248 199 61 60 53
Delaware 311 171 168 150 64 44 43 38
District of
Columbia 307 212 207 164 87 55 40 47
Florida 209 154 151 1356 46 39 38 34
Georgia 156 147 143 128 35 32 31 28
Hawaii 598 360 352 314 120 94 92 82
Idaho 428 161 157 168 67 41 40 0
lllinois 330 217 212 189 90 24 23 21
Indiana 268 147 143 128 77 37 36 32
lowa 437 228 222 198 84 44 43 38
Kansas 399 214 209 186 80 43 42 38
Kentucky 207 126 123 11D 77 41 40 36
Louisiana 166 93 91 109 49 28 27 24
Maine 282 198 193 190 100 69 67 67
Maryland 265 189 186 198 72 49 49 51
Massachusetts 426 312 305 297 90 57 55 54
Michigan 465 226 221 197 112 66 65 58
Minnesota 543 282 276 246 54 57 55 49
Mississippi 110 61 60 81 37 15 15 13
Missouri 276 154 151 1356 58 32 31 28
Montana 275 233 217 220 117 47 55 54
Nebraska 383 187 183 163 92 45 44 39
Nevada 285 184 179 160 69 38 37 33
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New Hampshire 414 310 303 298 58 40 39 35
New Jersey 426 229 224 200 74 41 40 36
New Mexico 253 187 193 17 49 56 50 44
New York 479 298 291 26 126 70 69 61
North Carolina 255 157 154 137 26 16 16 14
North Dakota 359 220 215 202 104 55 54 52
Ohio 275 166 163 15 86 51 50 49
Oklahoma 299 149 146 124 87 47 45 38
Oregon 514 226 221 197 52 67 65 58
Pennsylvania 354 197 193 172 109 60 59 52
Rhode Island 520 302 295 263 15 51 50 44
South Carolina 120 101 99 9 35 26 26 23
South Dakota 399 243 237 212 61 31 31 27
Tennessee 147 92 90 0 40 26 26 23
Texas 141 96 93 89 37 24 24 22
Utah 374 226 221 208 100 46 45 43
Vermont 560 358 362 304 86 48 34 46
Virginia 213 150 146 14¢ 150 36 35 32
Washington 477 287 280 250 98 61 60 53
West Virginia 250 124 121 193 66 38 37 59
Wisconsin 479 265 259 374 112 64 63 0
Wyoming 391 210 206 189 38 19 19 0

Note: All numbers are in 1983 dollars.
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APPENDIX TO CHAPTER Il

Data Appendix
Abortion ratio
Abortion data is from Centers for Disease Contféportion Surveillance
Report” [annuall.
AFDC
Total payments divided by families receiving pawtse from United States

Statistical Abstractannual]

Church Membership

Number of church members declared by 114 religibadies in each state,
divided by the total population. Studies were geried in 1952, 1971, 1980,
1990, and 2000 (e.g., Quinn, et al, 1982). Datadiher years is linearly
interpolated.

Enrollment Rates

Percent of population aged 14-17, and 18-24, esdoil high school and college,
respectively. See data appendix of Turner, €2AD7) for details.

High School Graduate Numbers, Public

Public school graduate number data between 19452808 is available from

United States Statistical Abstrgetnnual]. Missing data in 1951, 53, 55, 61, 83,

84, 86 are linearly interpolated.

High School Graduate Numbers, Private

101



Private School graduate number data for 1964-19801891-2002 is available

from Digest of Educational Statistigannual]. Data in 1940, 41 and 47 is

available from Biennial Survey of Educatifinennial]

Low Human Capital Population

Percent of state labor force members with fewen tBayears of schooling,
adjusted for migration, from Turner, et al. (2007).

Percent Urban
Percent of resident population living in metropatitstatistical areas, from Bureau

of the Census United States Statistical Abstj@whual]

Population by Age and Gender

From Estimates for the United States, Regions,dinws, and States by 5 Year

Age Groups and Sex: Annual Time Series Estimate§. Census Bureau

[annual].

Real output per worker

Income per worker, from Bureau of Economic Analysisnverted to 2003
dollars with the consumer price index. See dapgeagix of Turner, et al. (2007)
for details.

Schooling, Average Years

Average years of schooling among labor force paditts. See data appendix of
Turner, et al. (2007).

Unemployment
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Figures used represent the percent unemployed agioiign non-institutional
population 16 years and older, with total unemplegiestimates based on the
Current Population Survey, taken from Bureau of @ensus_United States

Statistical Abstracfannual].

Unmarried Fertility Ratio

Births to unmarried mothers, as a fraction of 1,008 births. 1925-1936: Data

are from Bureau of the Census, Statistical Abstoathe United Stategnnuall.

Some states supply race-specific UFR data, paatigulSouthern states, but
others do not. 1937-2002: Data are from Nationaht€ for Health Statistics,

Vital Statistics of the United States, Natalignnual], NCHS collected the data

from birth certificate records, using either a 50%6100% sample in each state.
However, not all states ask about marital statushenbirth certificate, and the
number of states that do falls over the time peri®dith interpolation of fewer
than 9 years in any particular state, UFRs lagg&d §ears are available for
calculating “effective” UFR for the following stegestarting in 1957: Delaware,
District of Columbia, lllinois, Indiana, Kansas, mtecky, Maine, Michigan,
Minnesota, Mississippi, New Jersey, North Carolifregon, Pennsylvania,
Rhode Island, South Carolina, Utah, Virginia, Waghon, Wisconsin, and
Wyoming. In addition, effective UFRs are calcuthfgeginning in yearsfter
1957 for the following states: Alabama (1961), Klar (1958), lowa (1958),
Louisiana (1961), Missouri (1961), Nevada (1963)rtN Dakota (1958), South

Dakota (1966), Tennessee (1961), Texas (1967), Wegtnia (1959). The
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missing early data for these states is generalgy tduthe fact that they did not

require birth certification until some year aft&2B.
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