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ﬁjgziﬁ;ztlg a causal relationship between education and marital status poses methodological
challenges. Using regression discontinuity analyses of U.S. Census data from 1910 and 1930, |
estimate effects of early U.S. compulsory schooling laws on marital patterns by gender and race.
Results from 1910 suggest compulsory laws had heterogeneous effects by race and gender,
reducing the likelihood of being married only among non-white men. Results from 1930 suggest
compulsory schooling decreased the racial gap in likelihood of being married and in age at first
marriage by at least 24%. Contemporary implications include potential benefits of extended

compulsory schooling for racial equality.
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Introduction

Marital patterns have gained increasing attention in recent decades for the central role
they play in inequality — particularly among children (Wu and Wolfe 2001; Ellwood and Jencks
2004; McLanahan 2004; Looney and Greenstone 2012; Thompson 2013; Greenwood et al.
2014). Attempts to understand unequal marital patterns focus on economic standing (Sweeney
2002; Goldstein and Kenney 2001; Oppenheimer et al. 1997; Lloyd and South 1996;
Goldscheider and Waite 1986), yet certain aspects of economic standing may be more important
— and amenable to policy change — than others. Educational expansion, for example, may
improve both educational and marital equality by race and thereby provide a policy lever to
reduce racial childhood inequality.

While some research has investigated racial heterogeneity in the relationship between
education and marriage (Goldstein and Kenney 2001; Sweeney 2002; Bennett et al. 1989;
Oppenheimer et al. 1997), few have explicitly questioned the equalizing potential of education
for marriage outcomes by race. Raising the minimum level of schooling should increase equality
in education by race, because a higher proportion of non-white students drop out of school than
white students (Kena et al. 2015). If extended compulsory schooling increases educational
attainment more among non-whites, it could similarly change marital patterns (e.g., prevalence
and timing) more among non-whites, with tremendous implications for policy efforts to increase
racial equality among future generations.

Despite the potential of such policy changes, demographic research has difficulty
distinguishing between effects of education and cohort or other changes. To address these

issues, this paper capitalizes on state differences in the timing of early compulsory schooling



laws to ask whether educational expansion increased equality of marital patterns — including
prevalence and timing — by race.

In his January 2012 state of the union address, President Obama urged states to extend
the length of compulsory schooling to age 18. Politicians typically use the economy and
international competitiveness to justify such educational expansion efforts. Education
contributes to economic growth (Lutz and Samir 2011; Lutz et al. 2008), but it is likely to have
other demographic consequences as well, including effects on marital patterns. While the effect
of turn-of-the-century educational expansion on marriage is of interest to help understand
demographic change and inequality, it also offers some contemporary implications, discussed in
the conclusion.

In the following section, I provide background information on early U.S. compulsory
schooling laws, followed by empirical and theoretical background, details on methods and

analyses, and a conclusion that discusses implications and raises future questions.

Background
Compulsory Schooling Laws
In 1852, Massachusetts was the first state to require school attendance. Before this law,

only youth working in certain types of jobs were required to attend school. With varying degrees
of speed, all states eventually followed Massachusetts and, by 1918 when Mississippi required
attendance, all states (with the exception of Alaska, which did not join the union until 1959) had
passed a compulsory schooling law. The timing of the first compulsory school attendance law in
each state is provided in Table S1. Before these early compulsory laws, only certain youth
working in particular jobs were required to attend school. The laws did not include any

requirement to complete a certain number of grades, only to attend school at specified ages,



typically ages 8 to 14 (Steinhilber and Sokolowski 1966). As noted by Rauscher (2014), these
compulsory laws targeted lower class and immigrant families, whose children were less likely to
attend school. Thus, they explicitly aimed to increase equality of school attendance.

While some research suggests these early compulsory schooling laws had little effect on
overall school attendance rates (Landes and Solmon 1972; Goldin and Katz 2011), research
using more sophisticated techniques suggests otherwise (Puerta 2009). Specifically, county-level
difference-in-differences analyses indicate that early compulsory laws increased attendance rates
by approximately 7% (Puerta 2009). Furthermore, studies investigating heterogeneous effects
find that the laws increased equality of school attendance and educational attainment by race and
class (Puerta 2009; Rauscher 2014). These heterogeneous effects are expected because
compulsory schooling laws represent an effort to raise the minimum level of education;
therefore, they should have the strongest impact on those least likely to attend school. In other
words, they should have a stronger effect on non-white than white children. Similarly, any
contemporary extension of the compulsory schooling age would likely have the strongest impact
on those most likely to leave school early — lower-income and minority students. State-level
variation in the timing of early compulsory schooling laws provides a unique opportunity to
investigate effects of raising the minimum level of education on marital patterns. Importantly,
the laws increased school attendance and educational attainment among non-whites more than
whites (Puerta 2009; Rauscher 2014), suggesting they may similarly have affected marriage

patterns more among non-whites than whites.

Education and Marital Patterns
A long line of research investigates the relationship between economic standing — of men,

women, or both —and marriage. Studies provide convincing evidence of this relationship, partly



by using multiple measures of economic standing, including education, earnings, employment
status, career entry difficulty, and homeownership (Sweeney 2002; Goldstein and Kenney 2001;
Oppenheimer et al. 1997; Lloyd and South 1996; Bennett et al. 1989; Goldscheider and Waite
1986). Education, however, impacts multiple aspects of our lives and its distinct consequences
for marriage patterns deserve further investigation.

While education certainly improves economic standing, it has other individual and social
implications as well. Existing research on the relationship between education and marriage tends
to examine education as one measure of or a proxy for economic standing (e.g., Goldstein and
Kenney 2001), rather than an independent contributor to marital patterns. While evidence
consistently suggests a positive relationship between men’s economic prospects and their
likelihood of marriage (Sweeney 2002; Cooney and Hogan 1991; Goldscheider and Waite 1986;
Oppenheimer et al. 1997), it is difficult in some cases to tease out education-specific effects. For
men, studies that examine education suggest a nonlinear relationship between schooling and
marriage. That is, white men with low (less than 12 years) and high levels of education are more
likely to marry than others (Oppenheimer et al. 1997; Oppenheimer and Lewin 1999).

In contrast to men, evidence suggests women’s relationship between education and
marriage changed over time (Goldstein and Kenney 2001). In recent decades, the relationship
between education and marriage has been similar to that of men, with highly educated women
being more likely to marry (Goldstein and Kenney 2001; Sweeney 2002; Isen and Stevenson
2010). Earlier in the 20th century, however, highly educated women faced a marriage penalty
(Cookingham 1984). This “penalty” could reflect distaste for educated women among men, but
could also reflect economic independence if education provides women more choice in whether

or not to marry (Waite and Spitze 1981; Preston and Richards 1975). Regardless of the



explanation, gender differences in the relationship between education and marriage in the early
1900s imply that compulsory schooling laws may have influenced the marital patterns of men

and women differently.

Education and Marital Inequality
Importantly, the education-marriage relationship may also differ by race. While some

research finds largely similar education-marriage relationships by race (Goldstein and Kenney
2001; Sweeney 2002), others find important differences (Bennett et al. 1989). For example,
Oppenheimer and colleagues (1997) find that, contrary to the nonlinear pattern among white
men, black men experience a consistently positive relationship between education and marital
chances. Thus, because of the linear relationship between education and marriage and because
the early compulsory schooling laws increased attendance and educational attainment more
among non-white than white men (Puerta 2009; Rauscher 2014), the laws may have increased
the likelihood and altered the timing of marriage more among non-white than white men.

Similarly, because black women have historically had higher rates of labor force
participation than white women (Goldin 1990), the education-marriage relationship may also
differ by race among women. For example, economic independence was already high among
black women and could have been further developed with more education. In light of
differences in labor force participation and because the early compulsory schooling laws
increased schooling more among non-white than white women, the laws may have influenced the
likelihood and timing of marriage more among non-white than white women.

In recent decades, white adults in the U.S. are more likely to have married at some point
in their lives, and at an earlier age, than blacks (Elliott et al. 2012). In the early 1900s, however,

the opposite was the case: black men and women were more likely to have married and at



younger ages, on average, than white men and women (Elliott et al. 2012). In the context of the
early 1900s and stronger impacts of the laws on non-white children, Hypothesis 1 is that
compulsory schooling increased age at marriage more among non-white than white men and
women, thus increasing racial equality in marital timing.

If education increased one’s appeal on the marriage market, being required to attend
school could have increased the likelihood of being married and reduced the likelihood of never
having married. Because the laws impacted non-white more than white children, we might
expect compulsory laws to increase the likelihood of marriage more among non-whites. On the
other hand, compulsory schooling laws may have made non-whites less likely to marry — by
further increasing the economic independence of non-white women or encouraging the marital
patterns of their white counterparts at the time, for example. In that case, compulsory schooling
may have reduced the likelihood of being married more among non-whites, and thereby
increased racial equality in likelihood of marriage.

Effects of the compulsory laws on racial inequality in the likelihood of marriage are
difficult to predict. However, because the early compulsory schooling laws increased racial
equality in education (Rauscher 2014; Puerta 2009), Hypothesis 2 is that the compulsory
schooling laws also increased racial equality in the likelihood of being married and never having
married.

Because a higher proportion of non-white students drop out of school than white students
(Kena et al. 2015), compulsory schooling laws offer one way to increase equality of educational
attainment by race. Investigating effects of an early instance of this equalizing policy will shed
light on the potential role of education in reducing marital inequality by race and whether the

relationship differs by gender. Marital patterns have gained increasing attention in recent



decades for the central role they play in childhood inequality (McLanahan 2004). While some
research has investigated racial heterogeneity in the relationship between education and
marriage, little research has explicitly questioned the equalizing potential of education for
marriage outcomes by race. If raising the minimum level of schooling could increase equality in
marital patterns by race, it would offer one policy tool to increase racial equality among future

generations.

The Potential Importance of Education for Marital Patterns
If education increases marital equality, it raises questions about how this process occurs.

Education could impact the likelihood or timing of marriage through economic or labor market
potential (Chiappori et al. 2009) but also through other mechanisms, such as self-actualization
(Lesthaeghe 2007), altered beliefs or values, raised aspirations, institutionalization of the life
course, or facilitation of interactions between potential spouses. Related to institutionalization of
the life course, women are likely to delay marriage until after completing their schooling
(Blossfeld and Huinink 1991), so educational expansion could also delay marriage by pushing
back the normative age at which individuals are available to marry. Thus, there are multiple
mechanisms through which education could influence marital timing. This study will not
attempt to adjudicate among these mechanisms or to estimate the direction of their potential
effects; it only attempts to estimate the relationship between compulsory education and marital
patterns in a situation which allows distinguishing between cohort and educational changes.

Because education could delay marriage (Blossfeld and Huinink 1991), the relationship
between compulsory schooling and marital status could differ depending on which point in the
life course is examined. Specifically, results could be weaker earlier in the life course and

stronger at later ages. For this analysis, the implications are that estimated effects of compulsory



schooling laws on marital patterns may be weaker when examining earlier time periods (1910),
because the cohorts of interest are younger. In contrast, when examining later time periods
(1930), the estimated effects may be stronger because potential differences in marital patterns
have had time to emerge.

A further concern relates to potential heterogeneity. The relationship between schooling
and marriage depends on other economic measures, which partly supports the use of education as
a proxy for economic standing. According to research by Harknett and Kuperberg (2011:57), for
example, “educational differences in marriage would largely disappear if labor market conditions
for different education groups were equalized.” However, education — particularly compulsory
schooling requirements — tends to be more amenable to policy changes than other aspects of
economic standing. Oreopoulos (2009), for example, shows a great deal of variation in the
length of state compulsory schooling over recent decades in the U.S. Those on both sides of the
political divide seem relatively open to changes in minimum educational requirements while
minimum wage, minimum basic income, and other economic policy changes spur more heated
debates.

Research that has examined the relationship between education and marital patterns
establishes an associational rather than a causal relationship. Comparing cohorts at the national
level (e.g., Sweeney 2002) can document change over time, but cannot isolate the effect of
education from other changes that occurred in the same time period and may also have
contributed to marital change. For example, age at first marriage declined fairly steadily from
1900 to 1960 (Haines 1996) while educational attainment increased steadily during the same
period (Goldin and Katz 2008). Although these national trends do not support arguments that

education delays marriage, they do not refute them either. Any delaying effects of educational



expansion may simply have been overpowered by other changes (e.g., in the economy). Causal
inference techniques allow a more precise estimate of the relationship between educational
expansion (specifically, compulsory schooling laws) and marriage. By capitalizing on state
variation in the timing of early compulsory schooling laws, |1 am able to approach a causal
estimate of the relationship between educational expansion and marital patterns, while

controlling for cohort, state, and other differences.

Data, Measures, and Analytic Strategy
Data

| use Integrated Public Use Microdata Series (IPUMS; Ruggles et al. 2015) census data
from the years 1910 and 1930 to investigate compulsory schooling effects on marital patterns.
While most census years include current marital status information, marital timing provides more
information (i.e. flow) than simply whether an individual was married at the time of the census in
a particular year (stock). Among the census years that include cohorts covered by the early
compulsory laws, only 1930 and 1940 include age at first marriage. The 1940 census, however,
only includes this information for women, which prevents gender comparisons and is therefore
not used. The 1900 and 1910 censuses include duration of current marital status, but only the
1910 census provides information about number of marriages to rule out the possibility that
duration of current marriage measures the length of a second or higher order marriage. Thus, the
1900 census is not used, although sensitivity analyses of pooled 1900 and 1910 census data
without excluding remarried individuals yield similar results.

I limit analyses to those who were born in the U.S. and who were age 15 or above at the

time of the 1910 and 1930 censuses. | exclude foreign born individuals because | am unable to

determine whether or for how long they were in the U.S. during their childhood and, therefore,



whether they were subject to a compulsory schooling law. | exclude those under age 15 because
compulsory schooling laws in most states required attendance until age 14 (Steinhilber and
Sokolowski 1966) and because those under age 15 are unlikely to be married or even on the
marriage market. In fact, marital status is only recorded for those ages 12 and over in the 1910
and 1930 censuses and mean age at first marriage in 1910 was approximately 23 and 27 for
women and men, respectively (22 and 26 in 1930) (Haines 1996:23).

Preliminary analyses (available upon request) use proportional hazard models to predict
when each state passed its first compulsory schooling law; these analyses identified state-level
measures that best explain variation in the timing of these laws. All models shown control for
those measures, including proportion illiterate (associated with later laws), proportion employed
in manufacturing, proportion of prisoners who are non-white, and incarceration rate (per 100,000
people) (all associated with earlier laws). | also control for proportion foreign born because
reports at the time suggest compulsory laws were aimed at immigrant children (Commissioner of
Education 1891; Moore 1902). Sensitivity analyses controlling for additional state-level
measures (including proportion of adjacent states with the law, proportion elderly, proportion
urban, male unemployment rate, and manufacturing production per employee, all associated with
earlier laws, and Democrat governor and proportion black, associated with later laws) yield
similar results. The state-level data are collected from aggregated micro-level census data, a
compilation of statistical abstracts (U.S. Census Bureau 1975), ICPSR Historical Census Data

1790-1970 (ICPSR 1970), and Behrens et al. (2003), who generously provide incarceration data.

Measures
Marital outcomes are measured in several ways. In both 1910 and 1930, marital status is

measured as indicators for whether an individual: 1) has never been married, or 2) is currently
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married and living with his or her spouse. The married indicator codes as zero those who are
separated from their spouse because, if marital benefits such as improved economic standing,
health, and happiness accrue to those living with their spouse (Avellar and Smock 2005; Gilbert
2005; Murray 2000), separation does not provide those benefits and could indicate de facto
divorce. I include both of these indicators (never married and currently married) because of
expected racial and gender differences in the longevity of one’s spouse. For example, women
and whites lived longer on average than men and blacks in the early 1900s. According to the
National Center for Health Statistics (2014:85), overall life expectancy at birth was 47 years in
1900, but women (48 years) had higher life expectancy than men (46 years) and whites (48
years) were expected to live longer than blacks (33 years) (NCHS 2014:85). Given these
differences, examining differences in the likelihood of both currently and never married provides
a more complete picture.

Marital timing is measured differently in 1930 than in 1910 due to changes in the census.
In 1930, marital timing is measured by age at first marriage. This 1930 census question was
limited to those ages 12 and over who were currently married. Models predicting age at first
marriage in 1930 are fitted in two ways: 1) coding those who have never married as 0 on age at
first marriage and controlling for whether an individual has never married (i.e. the missing
indicator method); and 2) excluding those who have never married. Results of both approaches
yield consistent results and only those of the first approach are presented.

Marital timing is unavailable for divorced or widowed individuals, which likely excludes
a higher proportion of people as age increases. | therefore also investigate marital timing in
1910, when the first cohorts affected by the compulsory laws were younger. For individuals who

were currently married in 1910, the census recorded the length of that marriage in years. By
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subtracting the length of current marriage from age, | calculate a measure of age at marriage.
Unfortunately, this measure includes remarried individuals and therefore measures age at first
marriage with error. The 1910 census also includes information about whether an individual has
remarried. In the full 1910 sample, 8% of women and 12% of men are remarried. By limiting
analyses of this calculated age at marriage measure to those who have been married only once, I
am able to measure age at first marriage. Thus, estimates for age at first marriage in 1910 are
only valid for those who are currently married and have never remarried. While this is not ideal,
individuals within a narrow window of the compulsory cutoff are younger in 1910 than they
would be in later censuses and therefore have had less time to be widowed, divorced, or
remarried. Nevertheless, it is important to remember that marital timing results for 1910 are only
valid for those who were currently in their first marriage.

Compulsory assignment is an indicator for whether an individual was ever required to
attend school. Based on state and year of birth, state year of compulsory schooling law, and the
ages each state required school attendance, compulsory assignment represents an external
influence on whether and for how long an individual attended school as a child. For example, if
an individual was born in lowa in 1886, she would have been 16 years old in 1902, when lowa
made school attendance compulsory. She would not have been required to attend school because
she was past the compulsory school age. If her brother, however, was born in 1889, he would
have been 13 years old when the law was passed and required to attend school (if only for one
year). These two hypothetical individuals would be 44 and 41 in 1930 (24 and 21 in 1910).

If a family moved to another state between an individual’s birth and school attendance
age, then this measure of compulsory assignment may be incorrect. Thus, compulsory

assignment is measured with some error, which could lead to attenuation bias. Results may
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therefore underestimate compulsory effects. However, state of birth is a better estimate of where
an individual lived during childhood than current state of residence in adulthood. Interstate
migration rates were lower in the early 1900s than they are today (Molloy et al. 2011), and
interstate migration among families with children was likely lower than the overall rate.

While the law in most states required attendance of those ages 8 to 14 (Steinhilber and
Sokolowski 1966), the laws of a few states required attendance of older children (age 15 in
Maine, Rhode Island, Wisconsin; age 16 in Connecticut, Minnesota, New Hampshire,
Wyoming). As noted by Rauscher (2014), the law in some states went into effect the year after it
was passed and, even without that delay, many children would be a year older by the start of the
next school year. Therefore, individuals are not considered part of the compulsory group (i.e. are
coded zero for the compulsory assignment indicator) if, in the year the law was passed, they were
already the maximum age required to attend (e.g., age 15 in Maine). All individuals who were at
least one year below the maximum age at the time of the law were legally required to attend
school for at least one school term and are therefore included in the compulsory group (i.e. coded
one for the compulsory assignment indicator). Educational attainment is not available in the
1910 or 1930 censuses and is not measured in this study, but existing research suggests early
compulsory schooling laws increased attendance rates as well as equality of school attendance
and educational attainment by race (Puerta 2009; Rauscher 2014).

| create a measure of age at the time of the law, centered at the oldest age required to
attend (the compulsory age cutoff) in one’s state of birth. This measure of age at the time of the
law, called compulsory cohort, is the forcing variable that assigns individuals to the compulsory
or non-compulsory group. | control for this measure in all regression discontinuity models to

account for any marital differences by compulsory cohort (age at the time of the law). Because
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the timing of the law varies by state, this measure is distinct from birth cohort, allowing me to
control for cohort categories in models and distinguish between changes in marital patterns by
cohort and the compulsory laws.

To investigate whether the laws promoted marital equality by race, compulsory
assignment is interacted with an indicator for non-white race. On this indicator, whites are coded
zero and those in all other categories are coded one. Black individuals make up the vast majority
of the non-white group (98.5% in 1910; 97.3% in 1930). Other groups in the 1910 and 1930
censuses include American Indian, Chinese, Japanese, and other Asian or Pacific Islander.
Sample sizes for these groups are too small, however, to allow separate analyses and they are all
included in the non-white category. Although Asians and American Indians are included in the
non-white indicator, results largely reflect black-white differences, since blacks make up the vast
majority of the non-white group.

Research on social fluidity suggests that individual racial classification can change over
time, depending on factors such as perceived success or occupational status (Saperstein and
Penner 2012; Freeman et al. 2011). These within-person changes in racial categorization also
occurred in census data from 1870 to 1920 (Saperstein and Gullickson 2013). For this study,
evidence of social fluidity means that individuals may be misclassified in the census data, with a
greater likelihood of classifying those with higher status or more education as white. This could
lead to an overestimation of racial inequality of marital status in these analyses. However,
compulsory assignment is random with respect to race, so estimated effects of compulsory
schooling would not be biased by this error. Furthermore, assuming misclassification by race is
relatively constant over time, estimated effects of compulsory assignment by race should also not

be biased.
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Control variables include non-white, age (up to a quartic), state of birth indicators, cohort
indicators (measured in five-year intervals), and the state measures that best explain variation in
the timing of compulsory laws. Linked to each individual based on state of birth and the census
year when the individual was closest to age 10, these measures help address potentially
important state differences during one’s childhood. They include the state proportion employed
in manufacturing, illiterate, foreign born, and incarcerated (per 100,000 residents), as well as the

proportion of prisoners who are non-white.

Analytic Strategy
Naive analyses of the relationship between education and marriage may yield spurious

estimates because individual characteristics such as dependability or motivation, among other
things, may influence both education and marriage outcomes. To better estimate the education-
marriage relationship, | use cohort differences in exposure to compulsory schooling laws and
state differences in the timing of laws to identify effects of educational expansion, controlling for
age and cohort differences. Individuals, particularly children who are unable to decide where
they live, cannot choose whether or not they are required to attend school. Thus, at the
individual level, the timing of state compulsory schooling laws is exogenous with respect to
marriage outcomes. Capitalizing on these exogenous differences in compulsory assignment, |
compare those just under or just over the compulsory cutoff to estimate effects of compulsory
education laws on marital outcomes.

An intent-to-treat estimate compares individuals who were assigned to the treatment (in
this case, adults who were required to attend school as children) to those who were not assigned
to the treatment (not required to attend school), regardless of compliance (whether or not they

actually attended). By including all targeted individuals, the intent-to-treat estimate remains
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unbiased to heterogeneous responses to treatment assignment or non-compliance (Freedman
2006). For example, individuals who would not attend school regardless of being required may
have other disadvantages — such as poverty or disability — that could also impact their likelihood
or timing of marriage. Similarly, those who attend regardless of compulsory assignment may be
more likely to marry for reasons other than education. Finally, being required to attend may
perversely encourage some, who would have attended otherwise, to work instead (e.g., if the law
increased demand for child laborers). These defiers would bias an instrumental variable (or
treatment-on-the-treated) estimate. An intent-to-treat estimate is robust to these heterogeneous
responses and also allows compulsory laws to influence marital status or timing through
mechanisms other than school attendance or educational attainment (Freedman 2006).

To provide a complete picture of the effects of compulsory laws on marital patterns, the
Appendix provides results of regressions including the full sample, which includes cohorts born
many years before or after the compulsory law, separately by gender and year. These estimates
include the largest possible sample and improve on existing research by examining differences
by compulsory assignment controlling for cohort and state differences, but they could still reflect
other differences because they include individuals far from the compulsory cutoff.

The main analyses rely on more precise estimates using a regression discontinuity (RD)
approach. The RD sample is limited to those within 5 years on either side of the compulsory
assignment cutoff and the model controls for compulsory cohort (the forcing variable, which
measures age at the time of the law in one’s state of birth) and compulsory cohort interacted with
compulsory assignment. To take the example of lowa, which required attendance in 1902, the
RD sample would include those born between 1884 and 1893 (ages 17-26 in 1910 and ages 37-

46 in 1930). In 1910, the RD sample in states with later compulsory laws would further exclude
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those born after 1895, because later cohorts would not have reached age 15 in 1910. In New
Jersey, which made attendance compulsory in 1875, the RD sample would include those born
between 1857 and 1866 (ages 44-53 in 1910 and 64-73 in 1930). The main analyses are limited
to those within 5 years on either side of the compulsory assignment cutoff. However, sensitivity
analyses including those within 10 years of the cutoff yield consistent results (provided in the
Appendix).

By excluding those farther from the cutoff and limiting other unobserved differences
between those required or not required to attend school, RD estimates provide a more precise
estimate than those based on the entire sample. Within a narrow window on either side of the
compulsory cutoff, individuals should be similar except for observed differences in the forcing
variable (included as a control) that assigns individuals to the treatment group (Lee and Lemieux
2010; Imbens and Lemieux 2008; Lee and Card 2008). Key assumptions of this RD approach
include: 1) within a narrow window on both sides of the compulsory assignment cutoff, there are
no meaningful unobserved differences between treatment groups; and 2) any remaining factors
related to marital patterns vary continuously by age at the time of the law, which is controlled in
the regression (Lee and Lemieux 2010: 287).

I check the validity of the RD approach by looking for discontinuities in frequency and
other measures by the forcing variable. Discontinuities in the density of the forcing variable
might suggest that some individuals were able to manipulate themselves around the cutoff
(McCrary 2008), by lying about their age, for example, to avoid being required to attend school.
If that were the case, compulsory assignment would no longer be exogenous. If other variables
that should be unrelated to the forcing variable show discontinuities at the compulsory cutoff,

this would inspire doubt about the RD assumptions. In support of the validity of the RD
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approach for this analysis, | do not find evidence of sharp discontinuities at the compulsory
cutoff. Graphs checking for discontinuities in the density of the forcing variable and two other
measures — proportions foreign born and employed in manufacturing — are included in the
Appendix Figures S1-S6.

Figures 1 and 2 examine the relationship between the forcing variable and marital status
separately by race. More than a sharp discontinuity in the outcome variables, these graphs
suggest that the relationship between cohort and marital status changed with the laws,
particularly among non-whites. Because of these changing relationships, it is difficult to assess
whether the compulsory laws influenced marital status based on the graphs alone. To allow the
relationship between cohort and marital status to vary before and after the law, an interaction
between compulsory law and age at the time of the law is included in all models. By controlling
for this change in the cohort-marriage relationship, RD models in this analysis will shed more
light on whether and for whom compulsory laws influenced marital status. Future research could
investigate how compulsory schooling changed the relationship between cohort and marital
status using regression kink design (e.g., Card et al. 2015).

The RD model, shown in Equation 1, predicts marital outcomes (of individual i) with
compulsory assignment, race, and their interaction, while controlling for age up to a quartic
(represented by X), state of birth characteristics as a child (indicated by Y), indicators for cohort
(in five-year categories, indexed by j) and state of birth (indexed by k), the forcing variable (in
this case, age at the time of law in one’s birth state, called Comp Cohort), and the interaction
between the forcing variable and compulsory assignment.

Age at Marriage ;; = a, +/,Compulsory ; + $,Non - White , +
B;Compulsory * Non - White ;, +4,Comp Cohort ;, + (1)
BsCompulsory *Comp Cohort , +8,Xy +8,Yy +
Cohort(5yrs) ; +State, +¢&y,
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With state and cohort fixed effects and continuous age measures, £, represents the effect
of compulsory assignment on marital outcomes, and S5+ /8, is the compulsory effect for non-

whites. Models are run with and without the interaction between compulsory assignment and race
to identify both main and interaction effects. Due to concerns about interpreting interactions in
logistic regressions and comparing coefficients across samples (Ai and Norton 2003; Mood 2009;
Karaca-Mandic et al. 2012), linear probability models are used to predict indicators for married or
never married. Results using logistic regression models yield consistent results and are provided in
the Appendix. All standard errors are robust to heteroscedasticity and adjusted for state-level
clustering.

One caveat in interpreting results of this analysis is that cohorts around the compulsory
cutoff in early adopting states are less likely to remain alive in 1910 and 1930. Therefore, results
are less generalizable to the early adopting states (e.g., MA, DC, VT), particularly in 1930.
Similarly, cohorts around the compulsory cutoff in late-adopting states are younger and in some
cases are not old enough for inclusion in the sample in 1910. In fact, several states passed the
compulsory law after 1910 (e.g., MS, GA, AL). Results from 1910 therefore do not generalize to
late-adopting states.

A further concern is that, if education increases longevity as Lleras-Muney (2005) found
for later extensions of compulsory school age requirements, individuals surviving until 1910 or
1930 could under-represent those who were not required to attend school. In other words, those
required to attend school may be more likely to survive and appear in the 1910 and 1930 samples
used here. In fact, marriage may be one mechanism through which education increases longevity
(e.g., by improving happiness or health [Yap et al. 2012; Gilbert 2005; Murray 2000; Lillard and
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Panis 1996; Waite 1995]). Adults not required to attend school may represent a more select
group in 1910 and 1930 than those who were required to attend school. For example, higher
SES, white, or healthier individuals may be more likely to survive until 1910 and 1930 and the
importance of these factors for survival may be stronger among the non-compulsory group
because compulsory schooling may have weakened their importance in the compulsory group.
Importantly, the factors that are associated with greater longevity may also be associated with
higher likelihood of marriage. Due to these potential differences in survival, results may
underestimate the difference between compulsory and non-compulsory groups, leading to
attenuation bias in the estimates below.

Beyond attenuation bias, differences in the samples represented could yield different results
in 1910 and 1930. For example, if compulsory laws had a greater impact in early-adopting states,
results should yield smaller effects in 1930 than in 1910. Alternatively, if compulsory schooling
had a greater impact in late-adopting states, perhaps due to increasing importance of education over
the 20" century (e.g., Fischer and Hout 2006), results may indicate stronger effects in 1930. Other
factors could also yield different results in 1910 and 1930. For example, if education increases age
at marriage, examining effects of compulsory schooling on marital status later in the life course
could yield more informative estimates. For that reason, results from the 1930 census, when cohorts
around the compulsory assignment cutoff were older, could suggest stronger effects of compulsory
schooling laws than results from 1910. In terms of differences by race, if racial discrimination
declined and education carried more weight (on both the marriage and job markets) over time
(Treiman 1970), then compulsory schooling laws may have had stronger effects for non-whites in
1930 than in 1910. For these reasons, we might expect to find greater evidence that compulsory

schooling laws increased equality in 1930 than in 1910.
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Results

Descriptive information for the regression discontinuity sample is presented in Tables 1
and 2. Descriptive statistics for the entire sample are provided in the Appendix (Tables S2 and
S3). In both 1910 and 1930, and regardless of whether including the entire or the RD sample,
those required to attend school are consistently less likely to be married and more likely to be
never married. However, because those required to attend school are in younger cohorts, these
marital differences could simply reflect age differences. In contrast, mean age at marriage is
similar regardless of compulsory assignment, particularly when excluding those never married in
1930.

[Tables 1 and 2 about here]

Regression analyses, presented in Tables 3 and 4, correct for differences in age, race,
cohort, state, and age at time of the compulsory law. Results in Table 3 suggest that non-white
women are less likely to be married as adults than white women in 1910. The negative
coefficients for non-whites when predicting both married and never married could suggest that
non-whites are more likely to be widowed or separated than whites. Few of these estimates
reach significance, however, and further research would be required to assess this possibility
directly.

[Tables 3 and 4 about here]

Across all models, compulsory assignment has no effect on overall likelihood of being
married or age at marriage in 1910. Importantly, however, compulsory assignment has
significantly different effects by race among men. The models predicting never married and

married in Table 3 show that, compared to white men and non-white men who were not required
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to attend school, non-white men required to attend school are significantly more likely to be
single in 1910 (p<0.05). Similarly, results of the model predicting likelihood of being married
suggest that non-white men are significantly less likely to be married in 1910, but only when
required to attend school (p<0.05). Thus, while the main effects of compulsory assignment do
not hold in the RD models, Table 3 suggests that compulsory assignment significantly reduced
the likelihood of being married in 1910 for non-white men.

Results for 1930 are shown in Table 4. Similar to 1910 results, the main effect of being
required to attend school is not significant (at the p<0.05 level). In nearly all of the 1930 models,
however, compulsory assignment has significantly different effects by race. For example, while
non-white women are significantly less likely to be married, among those required to attend
school that gap is reduced by 25% (0.034/-0.136). Compulsory assignment similarly reduced the
racial gap in likelihood of being married among men by 40%. Estimates consistently suggest
significant racial differences in marital status and timing in 1930. Compulsory schooling laws
reduced this racial inequality in marital status, when the mean age of the RD sample was 37
years old.

When predicting age at marriage, results in Table 4 also suggest compulsory assignment
had significant equalizing effects by race. Compared to whites, non-whites married at
significantly younger ages, ranging from 1.3 to 2.5 years earlier than whites depending on the
model. When required to attend school, however, this gap narrows significantly — by 26% for
women and 24% for men. These results are based on models controlling for never married, but
results are similar when excluding those never married. Overall, Table 4 suggests that

compulsory schooling significantly reduced the racial gap in marital status and timing in 1930.

22



Finally, it is useful to compare results for marital status in 1910 and 1930. In 1910, when
the cohorts in the RD sample were younger, compulsory assignment increased the likelihood of
being never married and reduced the likelihood of being married for non-white men. By 1930,
however, this relationship had reversed; non-white men required to attend school were less likely
to be never married and more likely to be married than those not required to attend school.
Among women, no significant effects emerged in 1910, but in 1930 non-white women required
to attend school were also more likely to be married and to marry at older ages. Thus, among
both men and women, the results for 1910 and 1930 are consistent with arguments that education
delayed marriage among non-whites.

To summarize results, there are substantial racial differences in marital status and timing.
These differences do not generally emerge in 1910 when the cohorts of interest are younger, but
there is consistent evidence of racial inequality in 1930, when the cohorts are older. There is no
evidence of main effects of the compulsory laws on marital status. However, there is consistent
evidence that the compulsory laws had different effects by race, increasing racial equality in
marital status and timing in 1930. In fact, depending on the model, results from the RD models
suggest that compulsory assignment reduced racial gaps in age at marriage by 24% for men and
26% for women. Compulsory schooling laws also reduced racial inequality in the likelihood of

being married — by 25% for women and 40% for men.

Conclusion
Research has established an associational relationship between education and marital

patterns (Sweeney 2002), but has difficulty isolating the effect of education from other changes
that may have contributed to marital change. Capitalizing on state variation in the timing of

compulsory schooling laws, this study uses a regression discontinuity approach to estimate
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effects of educational expansion on marital status and timing. Results suggest compulsory laws
had important effects on marital patterns, increasing equality in marital status and age at
marriage by race. Though the laws required attendance for a relatively short period of time
during childhood, results suggest this education held nontrivial effects in adulthood.

Aggregate results suggest no effects of compulsory schooling laws on marriage patterns
in the early 20" century. For men, this could reflect the nonlinear relationship between
education and marriage found in previous research (Oppenheimer et al. 1997; Oppenheimer and
Lewin 1999). If the nonlinear relationship held in the early 20" century, those in the compulsory
category could include those with both moderate and high levels of education (relative to others
at the time), resulting in null estimates. Alternatively, the results could support the idea that
economic factors other than education are more important for marriage patterns among men, at
least in the early 20" century.

Although highly educated women in the early 20" century faced a marriage penalty
(Cookingham 1984), results of this study suggest that there was no marriage penalty for
compulsory schooling. More importantly, although the relationship between education and
marriage changed over time for women (Goldstein and Kenney 2001), results suggest the
aggregate relationship between compulsory schooling and marriage was similarly null for both
men and women.

In terms of race, previous evidence suggests a consistently positive relationship between
education and likelihood of marriage among black men (Oppenheimer et al. 1997). Comparing
the results for 1910 and 1930 slightly complicates that finding. Rather than a strictly positive
relationship, results of this study suggest that compulsory schooling may have reduced the

likelihood of early marriage but increased the likelihood of marriage by later adulthood. Thus,
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results suggest that the relationship between education and marriage among black men differs
over the life course. This life course variation holds among black women as well.

Marriage is important for individual life experiences, including economic standing
(Avellar and Smock 2005; Keister 2004; Hirschl et al. 2003), happiness (Yap et al. 2012; Gilbert
2005), and health (Murray 2000; Lillard and Panis 1996; Waite 1995). Thus, increasing marital
equality by race could also reduce racial inequality in those outcomes. Critically, however,
racial inequality in marital patterns has implications for child outcomes as well. For example,
when parents are married, children are less likely to experience poverty (Morrison and Ritualo
2000) and are healthier in adulthood (Maier and Lachman 2000). By reducing marital inequality
by race, therefore, education may reduce inequality in the next generation, weakening the
intergenerational transmission process and increasing equality of opportunity. The evidence
presented here suggests raising the minimum level of education could significantly reduce racial
inequality in the likelihood and timing of marriage, with implications for intergenerational racial
inequality.

These results, however, should be considered in light of several limitations. First, data
limitations make it difficult to identify the mechanism involved. For example, education could
impact the likelihood or timing of marriage through economic potential (Chiappori et al. 2009),
self-actualization (Lesthaeghe 2007), altered beliefs or values, raised aspirations,
institutionalization of the life course (including refraining from marriage while in school), or
facilitation of interactions between potential spouses. This study cannot adjudicate among these
mechanisms, but takes steps toward establishing a causal relationship between education and

marital patterns.
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Part of the lack of focus on mechanisms stems from a second limitation: education is not
included in the 1910 and 1930 censuses. This prevents estimating effects of educational
attainment or school attendance on marital patterns. Rather, this study estimates effects of
compulsory school attendance laws on marital patterns. This approach has some methodological
benefits, such as avoiding issues of heterogeneity in compliance with the law (Freedman 2006).
However, results pertain to the relationship between marital patterns and compulsory schooling
laws rather than education.

Finally, results are based on data from the early 20" century and may not generalize to
the contemporary context. Students in the late 1800s were learning to read, write, and do basic
arithmetic. Effects could differ if we extended compulsory schooling at the secondary or post-
secondary level. Despite the historical data, however, this study has potential implications for
our understanding of demographic patterns. For example, age at first marriage was declining in
the first half of the 20" century while educational attainment was rising (Haines 1996; Goldin
and Katz 2008). Given all of the economic and demographic changes occurring during this
period, including industrialization, urbanization, rising female labor force participation, declining
fertility, and rising life expectancy, results suggest that any delaying effects of educational
expansion may have been overpowered by other forces encouraging earlier marriage. Thus,
while results of this study suggest that education delays marriage among non-whites, null effects
among whites in the early 20" century context suggests that education alone is not sufficient to
delay marriage among the whole population. Rather, it appears that educational expansion must
be accompanied by other changes in order to delay marriage at the societal level.

Education does, however, appear to be a sufficient condition to increase marital equality.

Given the central role of marital patterns in contemporary inequality (Wu and Wolfe 2001;
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Ellwood and Jencks 2004; McLanahan 2004), we need to understand not only what drives them
but also what policy changes might reduce marital inequality. Existing research emphasizes the
importance of economic standing for marital patterns (Sweeney 2002; Goldstein and Kenney
2001; Oppenheimer et al. 1997; Lloyd and South 1996; Goldscheider and Waite 1986), but one
aspect of economic standing — education — may be more amenable to policy change than others.

While educational expansion is often justified in economic terms, and research suggests it
has important economic benefits (Lutz and Samir 2011; Lutz et al. 2008), the evidence presented
here suggests it may have consequences for marital timing and inequality as well. In developing
countries, for example, educational expansion could delay marriage and reduce marital
inequality. This possibility is supported by research on the relationship between education and
age at marriage in Indonesia (Breierova and Duflo 2004) and Turkey (Kirdar et al. 2011).

In the contemporary U.S. context, President Obama urged states in his January 2012 state
of the union address to extend the length of compulsory schooling to age 18. Results of this
analysis suggest that raising the minimum level of education by extending the compulsory
schooling age could delay marriage among those at the bottom of the educational distribution
(youth who are likely to drop out of high school) and increase marital equality. Future research
should investigate what mechanisms explain the relationship between education and marital
patterns and whether expanded compulsory schooling or increasing access to college could
increase marital equality in the contemporary U.S. context. While education alone cannot solve
inequality, the evidence suggests it could narrow the unequal trajectories or “diverging destinies”

(McLanahan 2004) of contemporary children.
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Tables and Figures
Table 1: Descriptive Statistics 5-Year Regression Discontinuity Sample — 1910

All Std Dev  Non-Compulsory  Compulsory
Women
Married 0.55 0.50 0.57 0.53
Age at Current Marriage (excl remarried)t 21.40 4.90 21.20 21.62
Remarried} 0.07 0.25 0.07 0.07
Never Married 0.36 0.48 0.34 0.39
Non-White 0.09 0.28 0.11 0.06
Age 31.23 12.70 31.76 30.66
Compulsory School 0.48 0.50 0.00 1.00
Compulsory Cohort (centered) -0.37 2.80 1.95 -2.91
Cohort (5-yr intervals) 1880.66 12.72 1880.19 1881.18
State of Birth Chars (@ age 10)
% Employed in Manufacturing 0.06 0.04 0.06 0.07
% Non-White Prisoners 0.24 0.22 0.28 0.20
Incarceration Rate (per 100K) 86.21 35.65 85.16 87.35
% llliterate 0.11 0.08 0.13 0.09
% Foreign 0.12 0.09 0.11 0.13
N 39,499 20,594 18,905
Nt 20,327 10,896 9,431
Ni 21,833 11,712 10,121
Men
Married 0.48 0.50 0.49 0.46
Age at Current Marriage (excl remarried)f 25.21 5.37 25.13 25.31
Remarried} 0.08 0.27 0.08 0.08
Never Married 0.47 0.50 0.46 0.49
Non-White 0.08 0.27 0.10 0.05
Age 31.68 12.71 32.30 31.00
Compulsory School 0.48 0.50 0.00 1.00
Compulsory Cohort (centered) -0.37 2.81 1.96 -2.90
Cohort (5-yr intervals) 1880.22 12.73 1879.63 1880.85
State of Birth Chars (@ age 10)
% Employed in Manufacturing 0.06 0.04 0.06 0.07
% Non-White Prisoners 0.24 0.21 0.28 0.19
Incarceration Rate (per 100k) 86.05 36.01 85.05 87.14
% llliterate 0.11 0.08 0.13 0.09
% Foreign 0.13 0.09 0.12 0.14
N 39,915 20,795 19,120
Nt 17,545 9,326 8,219
Ni 19,095 10,190 8,905

Source: 1910 Census, limited to those within 5 years of compulsory school cutoff. Married includes those with
spouse present. Age at current marriage includes those married with spouse present or absent, but excludes those
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who are remarried. For those who are married (spouse present or absent), remarried indicates whether the current

marriage is a remarriage.

Table 2: Descriptive Statistics 5-Year Regression Discontinuity Sample — 1930

All Std Dev Non-Compulsory Compulsory
Women
Married 0.70 0.46 0.69 0.70
Age at 1st Marriage 15.69 10.81 15.76 15.63
Age at 1st Marriage (excl never married) 17.66 9.84 17.45 17.85
Never Married 0.11 0.31 0.10 0.12
Non-White 0.16 0.37 0.16 0.16
Age 43.28 13.69 45.64 41.27
Compulsory School 0.54 0.50 0.00 1.00
Compulsory Cohort (centered) -0.77 2.85 1.92 -3.05
Cohort (5-year intervals) 1888.67 13.78 1886.30 1890.67
State of Birth Chars (@ age 10)
% Employed in Manufacturing 0.05 0.03 0.05 0.06
% Non-White Prisoners 0.34 0.24 0.35 0.32
Incarceration Rate (per 100k) 85.12 33.24 86.44 84.00
% llliterate 0.13 0.08 0.14 0.12
% Foreign 0.09 0.08 0.09 0.10
N 43,141 19,809 23,332
Nt 38,334 17,895 20,439
Men
Married 0.74 0.44 0.75 0.73
Age at 1st Marriage 19.15 11.83 19.71 18.69
Age at 1st Marriage (excl never married)} 22.61 9.33 22.61 22.60
Never Married 0.15 0.36 0.13 0.17
Non-White 0.15 0.36 0.16 0.15
Age 43.45 13.52 45.63 41.61
Compulsory School 0.54 0.50 0.00 1.00
Compulsory Cohort (centered) -0.78 2.85 1.92 -3.05
Cohort (5-year intervals) 1888.49 13.60 1886.30 1890.35
State of Birth Chars (@ age 10)
% Employed in Manufacturing 0.05 0.03 0.05 0.06
% Non-White Prisoners 0.33 0.23 0.35 0.32
Incarceration Rate (per 100k) 85.28 33.60 86.48 84.26
% llliterate 0.13 0.08 0.14 0.11
% Foreign 0.09 0.08 0.09 0.10
N 42,732 19,581 23,151
Nt 36,194 17,066 19,128

Source: 1930 Census, limited to those within 5 years of compulsory school cutoff. Marriage is limited to those
married with spouse present. Age at first marriage includes those with spouse present or absent and excludes those

never married.
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Table 3: Coefficients from Regression Discontinuity Models Predicting Marital Status in 1910

Never Married Married Age at Marriage

Women
Compulsory School 0.00 0.00 0.00 0.00 0.16 0.16
(0.01) (0.01) (0.01) (0.01) (0.13) (0.12)
Non-White -0.01 -0.02 -0.05 * -0.05 * -0.07 -0.04
(0.02) (0.02) (0.02) (0.02) (0.17) (0.19)
Comp School x Non-White 0.01 0.01 -0.08
(0.02) (0.02) (0.24)
N 39,499 39,499 39,499 39,499 20,327 20,327

Men

Compulsory School 0.02 0.01 -0.01 -0.01 0.06 0.06
(0.01) (0.01) (0.01) (0.01) (0.13) (0.13)
Non-White 0.00 -0.01 -0.03 -0.01 0.03 0.10
(0.01) (0.01) (0.02) (0.02) (0.20) (0.28)
Comp School x Non-White 0.04 * -0.04 ** -0.21
(0.02) (0.01) (0.44)
N 39,995 39,995 39,995 39,995 17,545 17,545

Source: 1910 Census. * p<0.05; + p<0.10 Robust standard errors adjusted for state-level clustering are in parentheses.
Sample is limited to those five years on each side of the compulsory assignment cutoff. Models include controls for
age at time of the law (the assignment variable) and its interaction with compulsory assignment, age up to a
quartic, cohort (in five year intervals), state of birth, and state characteristics that best explain state variation in
timing of compulsory attendance laws (% manufacturing employment, % non-white prisoners, incarceration rate,
% illiterate, % foreign). Models predicting age at marriage exclude remarried. Coefficients for married and never
married are from linear probability models. Results using logit models to predict binary outcomes are provided in
the Appendix.
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Table 4: Coefficients from Reqg

ression Discontinuity Models Predicting Marital Status in 1930

Never Married Married Age at Marriage
Women
Compulsory School -0.01 -0.01 + 0.00 -0.01 -0.23 -0.33
(0.01) (0.01) (0.01) (0.01) (0.20) (0.19)
Non-White -0.03 **  -0.03 **| -0.12 ** -0.14 **| -211 ** -245 **
(0.01) (0.01) (0.01) (0.01) (0.19) (0.20)
Comp School x Non-White 0.00 0.03 * 0.63 **
(0.01) (0.02) (0.17)
N 43,141 43,141 43,141 43,141 43,141 43,141
Men
Compulsory School 0.00 0.00 0.01 0.00 0.09 0.04
(0.01) (0.01) (0.01) (0.01) (0.15) (0.14)
Non-White -0.01 0.01 -0.07 **  -0.10 **| -1.29 **  -1.48
(0.02) (0.01) (0.02) (0.02) (0.13) (0.17)
Comp School x Non-White -0.03 + 0.04 * 0.36 +
(0.02) (0.02) (0.18)
N 42,732 42,732 42,732 42,732 42,725 42,725

Source: 1930 Census. * p<0.05; + p<0.10 Robust standard errors adjusted for state-level clustering are in parentheses.
Sample is limited to those five years on each side of the compulsory assignment cutoff. Models include controls for
age at time of the law (the assignment variable) and its interaction with compulsory assignment, age up to a
quartic, cohort (in five year intervals), state of birth, and state characteristics that best explain state variation in
timing of compulsory attendance laws (% manufacturing employment, % non-white prisoners, incarceration rate,
% illiterate, % foreign). Models predicting age at marriage also control for never married. Coefficients for
married and never married are from linear probability models. Results using logit models to predict binary
outcomes are provided in the Appendix.
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Figure 1: Marital Status by Race and Age at Time of the Compulsory Law — 1910
Panel A: Proportion Married

d)_ -
© - -
-
°
q: -
(\! -
o -
T T T T T
-6 -4 -2 0 4
Compulsory Cohort (centered at cutoff)
Non-White o White
Non-White Compulsory — White Compulsory
Non-White Non-Compulsory ———-—- White Non-Compulsory
Panel B: Proportion Never Married
CQ -
t&)_ -
% e e
NS ° e r-—_e
- __
-~ .
C\! -
o 4
T T T T T
-6 -4 -2 0 4
Compulsory Cohort (centered at cutoff)
Non-White ° White
Non-White Compulsory — White Compulsory
Non-White Non-Compulsory ———-—- White Non-Compulsory

36



Figure 2: Marital Status by Race and Age at Time of the Compulsory Law — 1930
Panel A: Proportion Married
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Appendix

Table S1: Year of First Compulsory School Attendance Law by State

Compulsory
State School Year
Massachusetts 1852
District of Columbia 1864
Vermont 1867
Michigan, New Hampshire, Washington 1871
Connecticut, New Mexico 1872
Nevada 1873
California, Kansas, New York 1874
Maine, New Jersey 1875
Wyoming 1876
Ohio 1877
Wisconsin 1879
Illinois, Montana, N./S. Dakota, Rhode Island 1883
Minnesota 1885
Nebraska, Idaho 1887
Colorado, Oregon 1889
Utah 1890
Pennsylvania 1895
Hawaii, Kentucky 1896
Indiana, West Virginia 1897
Arizona 1899
lowa, Maryland 1902
Missouri, Tennessee 1905
Delaware, North Carolina, Oklahoma 1907
Virginia 1908
Arkansas 1909
Louisiana 1910
Alabama, Florida, South Carolina, Texas 1915
Georgia 1916
Mississippi 1918
Alaska 1929

Source: U.S. Bureau of Education 1914: 10; U.S. Bureau of the Census 1924: 22; Steinhilber and Sokolowski 1966.
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Table S2: Descriptive Statistics — Full Sample 1910

All Std Dev | Non-Compulsory Compulsory
Women

Married 0.55 0.50 0.63 0.45
Age at Current Marriage (excl remarr)+ 21.66 5.23 21.80 21.44
Remarried} 0.08 0.27 0.10 0.05
Never Married 0.32 0.47 0.18 0.49
Non-White 0.12 0.33 0.20 0.02
Age 35.09 35.09 41.87 26.73
Compulsory School 0.45 0.50 0.00 1.00
Compulsory Cohort (centered) 2.60 22.64 19.01 -17.62
Cohort (5-yr intervals) 1876.79 15.67 1870.04 1885.10

State of Birth Chars (at age 10)
% Employed in Manufacturing 0.06 0.05 0.04 0.09
% Non-White Prisoners 0.28 0.27 0.40 0.13
Incarceration Rate (per 100k) 91.57 51.59 88.43 95.45
% llliterate 0.15 0.14 0.21 0.07
% Foreign 0.13 0.10 0.08 0.19
N 237,392 131,059 106,333
N+t 119,525 73,385 46,140
Ni 130,911 82,169 48,742

Men

Married 0.53 0.50 0.66 0.36
Age at Current Marriage (excl remarr)+ 25.46 5.68 25.79 24.78
Remarried} 0.12 0.32 0.15 0.05
Never Married 0.40 0.49 0.24 0.61
Non-White 0.12 0.32 0.19 0.02
Age 35.40 1551 42.18 26.87
Compulsory School 0.44 0.50 0.00 1.00
Compulsory Cohort (centered) 3.05 22.59 19.28 -17.37
Cohort (5-yr intervals) 1876.49 15.52 1869.74 1884.99

State of Birth Chars (at age 10)
% Employed in Manufacturing 0.06 0.05 0.04 0.09
% Non-White Prisoners 0.28 0.27 0.39 0.13
Incarceration Rate (per 100K) 91.42 51.61 88.22 95.44
% llliterate 0.15 0.14 0.21 0.07
% Foreign 0.13 0.10 0.08 0.19
N 241,577 134,564 107,013
N+t 112,546 75,654 36,892
Ni 127,831 88,788 39,043

Source: 1910 Census. Marriage is limited to those married with spouse present. Age at current marriage includes
those married with spouse present or absent, but excludes those who are remarried. For those who are married
(spouse present or absent), remarried indicates whether the current marriage is a remarriage.
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Table S3: Descriptive Statistics — Full Sample 1930

All Std Dev | Non-Compulsory Compulsory
Women

Married 0.57 0.50 0.60 0.56
Age at 1st Marriage (excl never married)* 17.84 9.48 15.07 19.12
Never Married 0.29 0.45 0.08 0.36
Non-White 0.10 0.30 0.18 0.07
Age 36.70 16.32 54.26 31.03
Compulsory School 0.76 0.43 0.00 1.00
Compulsory Cohort (centered) -16.39 23.22 14.23 -26.29
Cohort (5-yr intervals) 1895.20 16.32 1877.67 1900.86

State of Birth Chars (at age 10)
% Employed in Manufacturing 0.07 0.05 0.04 0.08
% Non-White Prisoners 0.26 0.22 0.44 0.21
Incarceration Rate (per 100K) 82.66 40.50 97.70 77.80
% llliterate 0.10 0.11 0.22 0.07
% Foreign 0.14 0.10 0.07 0.16
N 339,857 83,045 256,812
Nt 242,061 76,529 165,532

Men

Married 0.56 0.50 0.75 0.49
Age at 1st Marriage (excl never married)t 22.56 9.36 21.92 22.92
Never Married 0.36 0.48 0.09 0.45
Non-White 0.10 0.29 0.19 0.07
Age 36.98 16.30 54.21 31.13
Compulsory School 0.75 0.43 0.00 1.00
Compulsory Cohort (centered) -15.95 23.41 14.49 -26.28
Cohort (5-year intervals) 1894.93 16.29 1877.72 1900.76

State of Birth Chars (at age 10)
% Employed in Manufacturing 0.07 0.05 0.04 0.08
% Non-White Prisoners 0.27 0.23 0.45 0.20
Incarceration Rate (per 100k) 83.18 40.82 98.88 77.85
% llliterate 0.11 0.11 0.22 0.06
% Foreign 0.13 0.10 0.07 0.16
N 339,148 85,871 253,277
Nt 216,149 77,953 138,196

Source: 1930 Census. Marriage is limited to those married with spouse present. Age at first marriage includes those

with spouse present or absent and excludes those never married.
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Table S4: Descriptive Statistics 10-Year Regression Discontinuity Sample — 1910

All Std Dev  Non-Compulsory Compulsory
Women

Married 0.57 0.50 0.59 0.54
Age at Current Marriage (excl remarr)+ 21.42 4.89 21.24 21.65
Remarried} 0.07 0.25 0.07 0.07
Never Married 0.35 0.48 0.31 0.38
Non-White 0.09 0.29 0.14 0.04
Age 31.66 12.68 32.51 30.65
Compulsory School 0.46 0.50 0.00 1.00
Compulsory Cohort (centered) 0.05 5.68 4.53 -5.26
Cohort (5-yr intervals) 1880.23 12.69 1879.41 1881.21

State of Birth Chars (@ age 10)
% Employed in Manufacturing 0.06 0.04 0.05 0.08
% Non-White Prisoners 0.25 0.22 0.31 0.17
Incarceration Rate (per 100k) 89.20 40.83 88.23 90.35
% llliterate 0.12 0.08 0.14 0.09
% Foreign 0.13 0.09 0.11 0.15
N 76,770 41,619 35,151
N+ 40,568 22,783 17,785
Ni 43,605 24,529 19,076

Men

Married 0.49 0.50 0.52 0.46
Age at Current Marriage (excl remarr)+ 25.20 5.27 25.04 25.40
Remarried} 0.08 0.27 0.08 0.07
Never Married 0.46 0.50 0.42 0.50
Non-White 0.08 0.28 0.12 0.04
Age 32.03 12.60 33.06 30.83
Compulsory School 0.46 0.50 0.00 1.00
Compulsory Cohort (centered) -0.04 5.68 4.50 -5.30
Cohort (5-yr intervals) 1879.88 12.62 1878.87 1881.05

State of Birth Chars (@ age 10)
% Employed in Manufacturing 0.06 0.04 0.05 0.08
% Non-White Prisoners 0.24 0.22 0.30 0.17
Incarceration Rate (per 100K) 89.11 40.87 88.00 90.41
% llliterate 0.11 0.08 0.14 0.08
% Foreign 0.13 0.09 0.11 0.15
N 77,874 41,804 36,070
N+t 35,511 19,960 15,551
Ni 38,532 21,809 16,723

Source: 1910 Census, limited to those within 10 years of compulsory school cutoff. Marriage is limited to those
married with spouse present. Age at current marriage includes those married with spouse present or absent, but
excludes those who are remarried. For those who are married (spouse present or absent), remarried indicates
whether the current marriage is a remarriage.
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Table S5: Descriptive Statistics 10-Year Regression Discontinuity Sample — 1930

All Std Dev  Non-Compulsory Compulsory
Women

Married 0.68 0.46 0.69 0.68
Age at 1st Marriage (excl never married)} 17.70 9.76 17.22 18.08
Never Married 0.13 0.34 0.09 0.16
Non-White 0.16 0.37 0.16 0.16
Age 42.44 14.28 47.34 38.99
Compulsory School 0.59 0.49 0.00 1.00
Compulsory Cohort (centered) -1.67 5.67 4.16 -5.77
Cohort (5-year intervals) 1889.51 14.37 1884.60 1892.96

State of Birth Chars (@ age 10)
% Employed in Manufacturing 0.05 0.03 0.05 0.06
% Non-White Prisoners 0.33 0.23 0.36 0.31
Incarceration Rate (per 100K) 85.42 36.43 88.94 82.94
% llliterate 0.13 0.08 0.15 0.11
% Foreign 0.09 0.08 0.09 0.10
N 86,585 35,763 50,822
Nt 75,103 32,543 42,560

Men

Married 0.71 0.45 0.76 0.68
Age at 1st Marriage (excl never married)t 22.66 9.38 22.67 22.65
Never Married 0.18 0.39 0.12 0.23
Non-White 0.15 0.36 0.16 0.15
Age 42.62 14.08 47.34 39.25
Compulsory School 0.58 0.49 0.00 1.00
Compulsory Cohort (centered) -1.60 5.68 4.19 -5.75
Cohort (5-year intervals) 1889.34 14.16 1884.61 1892.72

State of Birth Chars (@ age 10)
% Employed in Manufacturing 0.05 0.03 0.05 0.06
% Non-White Prisoners 0.33 0.23 0.36 0.31
Incarceration Rate (per 100k) 85.19 36.18 88.41 82.88
% llliterate 0.13 0.08 0.15 0.11
% Foreign 0.09 0.08 0.09 0.10
N 85,692 35,739 49,953
Nt 69,991 31,588 38,403

Source: 1930 Census, limited to those within 10 years of compulsory school cutoff. Marriage is limited to those
married with spouse present. Age at first marriage includes those with spouse present or absent and excludes

those never married.
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Table S6: Coefficients from Models Predicting Marital Status — 1910

Panel A: Full Sample

Never Married Married Age at Marriage
Women
Compulsory School 0.03 0.03 -0.17 * -0.18 * 031 * 0.32
(0.05) (0.05) (0.07) (0.07) (0.08) (0.08)
Non-White -0.34 * -0.34 * -0.37 * -0.40 * 0.26 * 0.30
(0.06) (0.07) (0.05) (0.05) (0.08) (0.09)
Comp School x Non-White -0.01 0.30 * -0.46
(0.10) (0.08) (0.19)
N 237,392 237,392 237,392 237,392 119,525 119,525
Men
Compulsory School 0.02 0.01 -0.08 + -0.08 + 0.10 0.12
(0.04) (0.04) (0.04) (0.04) (0.09) (0.09)
Non-White -0.21 * -0.25 * -0.18 * -0.16 * 0.61 * 0.65
(0.08) (0.08) (0.07) (0.07) (0.12) (0.13)
Comp School x Non-White 031 * -0.25 + -0.80
(0.12) (0.14) (0.34)
N 241,577 241,577 241,577 241,577 112,546 112,546
Panel B: 10-Year Regression Discontinuity Sample
Never Married Married Age at Marriage
Women
Compulsory School -0.03 -0.02 -0.03 -0.03 0.17 * 0.17 *
(0.04) (0.04) (0.03) (0.03) (0.08) (0.08)
Non-White -0.13 -0.12 -0.28 *  -0.29 * 0.06 0.08
(0.08) (0.09) (0.07) (0.08) (0.13) (0.15)
Comp School x Non-White -0.05 0.04 -0.11
(0.10) (0.09) (0.16)
N 76,770 76,770 76,770 76,770 40,568 40,568
Men
Compulsory School 0.04 0.02 0.01 0.02 0.01 0.01
(0.04) (0.04) (0.03) (0.03) (0.10) (0.10)
Non-White -0.10 -0.17 * | -0.15 -0.07 0.05 0.05
(0.08) (0.08) (0.10) (0.10) (0.20) (0.22)
Comp School x Non-White 0.30 * -0.37 * -0.02
(0.09) (0.15) (0.53)
N 77,874 77,874 77,874 77,874 35,511 35,511

Source: 1910 Census. * p<0.05; + p<0.10 Robust standard errors adjusted for state-level clustering are in parentheses.
Panel B sample is limited to those ten years on each side of the compulsory assignment cutoff. Models include
controls for age at time of the law (the assignment variable) and its interaction with compulsory assignment, age
up to a quartic, cohort (in five year intervals), state of birth, and state characteristics that best explain state
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variation in timing of compulsory attendance laws (% manufacturing employment, % non-white prisoners,
incarceration rate, % illiterate, % foreign). Models predicting age at marriage also control for never married.
Coefficients for married and never married are from logit models.
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Table S7: Coefficients from Models Predicting Marital Status — 1930

Panel A: Full Sample

Never Married Married Age at Marriage
Women
Compulsory School 0.02 -0.01 0.10 * 0.05 + 0.21 * -0.01
(0.03) (0.03) (0.04) (0.03) (0.10) (0.09)
Non-White -0.28 * -0.44 * -0.48 * -0.65 * -1.86 * -2.79 *
(0.06) (0.07) (0.04) (0.03) (0.11) (0.13)
Comp School x Non-White 0.22 * 031 * 1.65 *
(0.07) (0.07) (0.11)
N 339,855 339,855 339,848 339,848 339,857 339,857
Men
Compulsory School -0.11 -0.11 * 0.11 * 0.09 * 0.23 * 0.10
(0.03) (0.03) (0.03) (0.02) (0.06) (0.07)
Non-White -0.08 -0.03 -0.40 * -0.49 * -1.39 * -1.98 *
(0.08) (0.06) (0.06) (0.04) (0.09) (0.12)
Comp School x Non-White -0.07 + 0.18 * 111 *
(0.04) (0.07) (0.11)
N 339,140 339,140 339,140 339,140 339,148 339,148
Panel B: 10-Year Regression Discontinuity Sample
Never Married Married Age at Marriage
Women
Compulsory School -0.04 -0.05 0.01 -0.04 -0.07 -0.19 +
(0.05) (0.05) (0.04) (0.05) (0.09) (0.10)
Non-White -0.28 * -035 *| -055 * -072 *| -193 * -240 *
(0.05) (0.06) (0.07) (0.05) 0.17) (0.22)
Comp School x Non-White 0.10 0.29 * 0.80 *
(0.06) (0.09) (0.16)
N 86,585 86,585 86,546 86,546 86,585 86,585
Men
Compulsory School -0.06 -0.02 0.05 + 0.00 0.00 -0.07
(0.04) (0.04) (0.03) (0.03) (0.10) (0.10)
Non-White -0.08 0.07 -0.36 * -054 *| -126 * -156 *
(0.11) (0.08) (0.11) (0.08) (0.10) (0.15)
Comp School x Non-White -0.22 * 0.30 * 0.53 *
(0.06) (0.07) (0.17)
N 85,692 85,692 85,685 85,685 85,685 85,685

Source: 1930 Census. * p<0.05; + p<0.10 Robust standard errors adjusted for state-level clustering are in parentheses.
Panel B sample is limited to those ten years on each side of the compulsory assignment cutoff. Models include
controls for age at time of the law (the assignment variable) and its interaction with compulsory assignment, age
up to a quartic, cohort (in five year intervals), state of birth, and state characteristics that best explain state
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variation in timing of compulsory attendance laws (% manufacturing employment, % non-white prisoners,
incarceration rate, % illiterate, % foreign). Models predicting age at marriage also control for never married.
Coefficients for married and never married are from logit models.

46



Table S8: Coefficients from 5-Year Regression Discontinuity Models Predicting Marital Status
in 1910 — Logit Models to Predict Binary Outcomes

Never Married Married ‘
Women
Compulsory School -0.03 -0.03 0.01 0.01
(0.05) (0.05) (0.04) (0.04)
Non-White -0.09 -0.09 -0.28 **  -0.27 **
(0.10) (0.11) (0.09) (0.09)
Comp School x Non-White 0.00 -0.01
(0.13) (0.11)
N 39,499 39,499 39,499 39,499
Men
Compulsory School 0.08 0.07 -0.01 0.00
(0.06) (0.06) (0.05) (0.05)
Non-White 0.00 -0.09 -0.26 -0.14
(0.12) (0.10) (0.14) (0.14)
Comp School x Non-White 0.28 ** -0.36 *
(0.10) (0.16)
N 39,913 39,913 39,913 39,913

Source: 1910 Census. * p<0.05; + p<0.10 Robust standard errors adjusted for state-level clustering are in parentheses.
Sample is limited to those five years on each side of the compulsory assignment cutoff. Models include controls for
age at time of the law (the assignment variable) and its interaction with compulsory assignment, age up to a
quartic, cohort (in five year intervals), state of birth, and state characteristics that best explain state variation in
timing of compulsory attendance laws (% manufacturing employment, % non-white prisoners, incarceration rate,
% illiterate, % foreign).
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Table S9: Coefficients from 5-Year Regression Discontinuity Models Predicting Marital Status
in 1930 — Logit Models to Predict Binary Outcomes

Never Married Married
Women
Compulsory School -0.10 -0.12 + 0.00 -0.04
(0.07) (0.07) (0.06) (0.06)
Non-White -0.31 ** -0.38 **| -0.61 ** -0.72 **
(0.05) (0.09) (0.07) (0.04)
Comp School x Non-White 0.12 021 *
(0.08) (0.09)
N 43,123 43,123 43,115 43,115
Men
Compulsory School -0.03 0.00 0.06 0.02
(0.06) (0.06) (0.05) (0.05)
Non-White -0.06 0.05 -0.39 **  -0.53 **
(0.15) (0.12) (0.14) (0.12)
Comp School x Non-White -0.19 * 0.25 **
(0.09) (0.09)
N 42,714 42,714 42,725 42,725

Source: 1930 Census. * p<0.05; + p<0.10 Robust standard errors adjusted for state-level clustering are in parentheses.
Sample is limited to those five years on each side of the compulsory assignment cutoff. Models include controls for
age at time of the law (the assignment variable) and its interaction with compulsory assignment, age up to a
quartic, cohort (in five year intervals), state of birth, and state characteristics that best explain state variation in
timing of compulsory attendance laws (% manufacturing employment, % non-white prisoners, incarceration rate,
% illiterate, % foreign).
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Figures Checking for Discontinuities
Figure S1: Frequency by Age at Time of Compulsory Law — 1910
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Figure S2: Frequency by Age at Time of Compulsory Law — 1930
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Figure S3: Proportion Foreign Born by Age at Time of the Compulsory Law — 1910
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Figure S4: Proportion Foreign Born by Age at Time of the Compulsory Law — 1930
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Figure S5: Proportion Employed in Manufacturing by Age at Compulsory Law — 1910
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Figure S6: Proportion Employed in Manufacturing by Age at Compulsory Law — 1930
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