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Abstract

How does higher education shape the Black-White earnings gap? It may help close the gap if
Black youth benefit more from attending and completing college than do White youth. On the
other hand, Black college-goers are less likely to complete college relative to White students, and
this disparity in degree completion helps reproduce racial inequality. In this study, we employ
a novel causal decomposition and a debiased machine learning method to isolate, quantify, and
explain the equalizing and stratifying roles of college. Analyzing data from the NLSY97, we find
that among men, a BA degree has a strong equalizing effect on earnings; yet, at the population
level, this equalizing effect is partly offset by unequal likelihoods of BA completion between Black
and White students. Moreover, a BA degree narrows the male Black-White earnings gap not by
reducing the influence of class background and pre-college academic ability, but by lessening the
“unexplained” penalty of being Black in the labor market. To illuminate the policy implications
of our findings, we estimate counterfactual earnings gaps under a series of stylized educational
interventions. We find that interventions that both boost rates of college attendance and BA
completion and close racial disparities in these transitions can substantially reduce the Black-

White earnings gap.
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The disparity between Black and White Americans in economic status is one of the most glaring
and unrelenting forms of inequality in the United States. Despite a substantial drop in the mid-20th
century, the Black-White gap in earnings has persisted during the post-civil rights era. In 1970, the
median annual earnings among Black men were 59% of those among White men; by 2014, this ratio
had worsened to 50% (Bayer and Charles 2018).! Moreover, as shown in a recent study that leverages
linked administrative data across two generations, no more than half of the male Black-White gap in
individual income can be attributed to racial differences in parental income, parental education, and
other markers of socioeconomic background (Chetty et al. 2020b).

To explain the persistence of racial inequality over time, social scientists have proposed an array
of accounts that highlight the roles of various micro-, meso-, and macro-level factors, including
racial disparities in parental wealth (e.g., Oliver and Shapiro 2006; Conley 2010), family structure
and stability (e.g., Moynihan 1965; McLanahan and Sandefur 1994; Bloome 2014), school quality and
skill formation (e.g., Jencks and Phillips 1998; Dobbie and Fryer Jr 2011), structural changes in the
economy (e.g., Wilson 1987, 1996; Manduca 2018), race- and class-based residential segregation (e.g.,
Massey and Denton 1993; Reardon and Bischoff 2011; Pattillo 2013), labor market discrimination
(e.g., Kirschenman and Neckerman 1991; Bertrand and Mullainathan 2004; Pager et al. 2009), and
the racialized penal system (e.g., Pettit and Western 2004; Western 2006). In this article, we focus on
the role of higher education — an institution widely perceived as a ticket to economic advancement
for disadvantaged youth — in shaping racial inequality. Specifically, we examine whether higher
education mitigates, maintains, or magnifies the Black-White earnings gap, and how.

We highlight two mechanisms through which the postsecondary system may affect the Black-
White earnings gap: educational returns and educational inequality (Bloome et al. 2018). First, given
the substantial economic returns associated with a college degree (Autor 2014), higher education
may serve as an engine of upward mobility for low-income African American youth. Several studies
suggest that the economic payoff to a college education for students from disadvantaged backgrounds

is as large as, if not larger than, that for their more advantaged peers (e.g., Attewell et al. 2007; Maurin
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and McNally 2008; Brand and Xie 2010; Zimmerman 2014). For example, Brand and Xie (2010)
find that young people who are least likely to receive a bachelor’s degree — typically students from
minority and low-income backgrounds — appear to benefit the most from it. From this perspective,
an expansion in higher education, especially one that induces more African American youth into
college, would have the potential to reduce the Black-White earnings gap.

On the other hand, as long recognized by stratification scholars, education is also a vehicle
of social reproduction (Blau and Duncan 1967; Boudon 1974; Stevens et al. 2008). Even among
those who have “made it to college,” the postsecondary system reflects and reinforces preexisting
inequalities, as minority and low-income students often attend lower-quality institutions and, partly
because of this, graduate at lower rates relative to their more privileged peers (Bowen et al. 2009;
Ciocca Eller and DiPrete 2018). Thus, to the extent that the economic payoff to a college education
stems mostly from the attainment of a BA degree (rather than merely attending college), unequal rates
of degree completion may serve to maintain, if not magnify, racial inequality in earnings. From this
perspective, policies that focus exclusively on closing gaps in college enrollment (but not in degree
completion) may be an insufficient, or even counterproductive, strategy to combat the Black-White
earnings gap.

To date, few studies have considered how educational returns and educational inequality jointly
shape racial earnings inequality. In fact, studies that highlight the equalizing potential of higher
education typically treat college attendance or completion as an independent variable and investigate
whether the economic returns to college differ across variously defined subpopulations (e.g., Attewell
et al. 2007), whereas studies that foreground the stratifying role of higher education typically regard
the completion of a BA degree (henceforth BA completion) as a dependent variable and examine how
it relates to a student’s race, class background, and academic preparation (e.g., Bowen et al. 2009).
Consequently, it remains unclear how different forces associated with higher education combine to
shape the Black-White earnings gap. This study represents our attempt to address this puzzle.

Integrating data from the National Longitudinal Survey Youth, 1997 (NLSY97), the Department of

Education’s Integrated Postsecondary Education Data System (IPEDS), and the Opportunity Insights



project (Chetty et al. 2020a), we investigate how the effect of attending a four-year college on earnings
differs between African Americans and non-Hispanic Whites, and, crucially, the sources of the
observed effect heterogeneity. Given the above discussion, we would expect that racial differences
in the total effect of college attendance are driven by at least two competing forces: (a) Black students
may benefit more from the experience of attending college and from completing a BA degree than do
their White peers; (b) given college attendance, Black students are less likely to complete a BA degree
relative to their White peers, due to their disadvantages in financial resources, academic preparation,
college quality, among other factors.

To understand how these competing forces combine to shape the Black-White earnings gap,
we employ a novel causal decomposition that partitions the average effect of attending a four-year
college on earnings into four distinct components: (a) the direct effect of college attendance (short
of a BA degree) on earnings, (b) the likelihood of BA completion given college attendance, (c) the
net effect of BA completion on earnings, and (d) the covariance between BA completion and its net
effect on earnings. This decomposition can be understood through Figure 1, where arrows (a), (b),
and (c) correspond to the first three components described above, and the last component reflects
the interaction effect of arrows (b) and (c). If, as the above discussion suggests, African American
youth benefit more from attending and completing college but are less likely to complete a BA degree
given attendance compared with White youth, then components (a) and (c) will be equalizing (i.e.,
stronger for African Americans than for Whites) but component (b) will be stratifying (i.e., weaker for
African Americans than for Whites). Thus, such a decomposition allows us to isolate and quantify the
equalizing and stratifying roles of college. To make our estimates causally plausible and statistically
robust, we adjust for a rich set of individual-, family-, and school-level characteristics that may affect
aperson’s selection into and out of college, employ a debiased machine learning approach to estimate
all quantities of interest, and conduct a sensitivity analysis to assess the robustness of our findings to

unobserved confounding.
[Figure 1 about here]

In addition to assessing the causal effects of attending and completing a four-year college, we
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construct a set of potential Black-White earnings gaps at different levels of education, including high
school graduate,* college dropout/stopout, and college graduate. These potential earnings gaps can be
interpreted as the levels of inequality that would arise within a random sample of Black and White
Americans if their educational status was fixed at a given level (Lundberg 2022). We then examine the
extent to which these potential earnings gaps can be explained by racial differences in parental income
and pre-college academic ability. By doing so, we illuminate the ways in which higher education
attenuates or amplifies Black disadvantage: specifically, whether it modifies Black disadvantage by
adjusting the influence of pre-college class and academic backgrounds, or by adjusting the part of
inequality that cannot be explained by racial differences in class and academic backgrounds — a part
more likely driven by labor market factors such as employer discrimination and job access. Similarly,
we construct a set of potential and observed Black-White gaps in BA completion rate and examine the
extent to which they can be explained by racial differences in parental income, pre-college academic
ability, and college characteristics.

Our empirical analyses yield several key findings. First, we find an equalizing role of higher
education among men, but not among women. In particular, the net effect of a BA degree on earnings
is much larger for Black men than for White men, but it is similar between Black and White women. At
the population level, however, this equalizing effect for men is partly offset by unequal likelihoods of
BA completion between Black and White students, leading to a modest and statistically insignificant
racial difference in the total effect of college attendance.

Second, because Black men benefit much more from completing college than do White men,
the potential earnings gap is substantially lower among college graduates than among high-school
graduates and college dropouts/stopouts. This educational gradient in the male Black-White earnings
gap is almost entirely due to the educational gradient in the amount of “residual inequality,” i.e., the

part of inequality that cannot be explained by racial differences in pre-college class and academic

*In this study, we focus on the effects of attending and completing a four-year college, and thus
classify anyone who had a high school diploma or equivalent but did not attend a four-year college,
whether or not the person attended/completed a two-year college, as a “high school graduate.” As
will be discussed later, our results are similar when those who attended only a two-year college are
excluded from the analysis.



backgrounds. In fact, Black-White differences in parental income and pre-college ability translate
into a similar amount of earnings inequality at different levels of education. This amount accounts
for the bulk of the racial earnings gap among men with a BA degree, but it constitutes only about 30%
of the earnings gap among less-educated men. Thus, a college degree narrows the male Black-White
earnings gap chiefly by mitigating the “unexplained” penalty of being Black in the labor market, rather
than by reducing the influence of class background and pre-college cognitive ability.

Finally, the equalizing effect of a BA degree (for men) and the stratifying force associated with
unequal likelihoods of BA completion (for both men and women) bear on educational policies
aimed at combating the Black-White earnings gap. They suggest that a blanket expansion in
college enrollment is unlikely to significantly reduce the Black-White earnings gap, but an across-
the-board increase and/or a leveling in BA attainment rate may help. To illuminate the potential
impacts of different policies, we estimate counterfactual Black-White earnings gaps under a series of
stylized educational interventions, including race-neutral and race-conscious expansions in college
attendance and/or BA completion. Our estimates suggest that interventions that both boost rates of
college attendance and BA completion and close racial disparities in these transitions can substantially

reduce the Black-White earnings gap.

College as an Equalizer

We characterize college as an equalizer if the causal effect of attending and/or completing college on
earnings is greater among African Americans than among Whites. Below, we outline several potential
mechanisms that may contribute to such an effect heterogeneity. While it is beyond the scope of
this study to test each of the following mechanisms, they highlight several racialized obstacles to
economic advancement that higher education, or at least a BA degree, may help African American
youth circumvent.

First, a BA degree may help alleviate employer discrimination against Black workers. In signaling

models of education (Spence 1973; Weiss 1995), educational attainment is not only a proxy for human



capital but also a signal for a worker’s expected productivity, as gauged by the average productivity
among workers with the same level of education. In a recent refinement of these models, Arcidiacono
et al. (2010) argue that a BA degree in fact allows workers to directly reveal their idiosyncratic
abilities, not just the average ability of a college graduate, to potential employers. Because college
graduates typically include grades, majors, and college(s) attended in their résumés, their ability can
be accurately and immediately observed in the labor market, which reduces employers’ incentives
for statistical discrimination (see also Lang and Manove 2011). By contrast, such information is often
lacking among those with only a high school education. As a result, in the “high school labor market,”
employers have stronger incentives to discriminate, statistically or otherwise, on the basis of race.
This is compounded by the fact that a large fraction of low-wage jobs in the contemporary U.S.
labor market are located in the retail and service industries, where employers tend to place a heavy
emphasis on so-called “soft skills,” such as motivation, work ethic, and the ability to interact with
co-workers and customers. Compared with White and Hispanic workers, Black workers, especially
young Black men, are often perceived as lacking in such skills (Moss and Tilly 1996). As shown in
several interview and audit studies (e.g., Kirschenman and Neckerman 1991; Waldinger 1993; Pager
etal. 2009), racial projections with regard to soft skills constitute a formidable barrier to employment
for less-educated Black men. Thus, to the extent that employer incentives to use racial cues are
stronger in the hiring and promotion of non-college-educated workers, a BA degree should narrow
the Black-White earnings gap through a reduction in labor market discrimination.

To be sure, the above arguments do not imply an absence of racial discrimination against highly-
educated African Americans. Using data from the National Survey of College Graduates, Black et al.
(2006) find that only a small portion of the Black-White wage gap among college graduates can be
explained by racial differences in premarket factors such as college major and type of degree. In
an audit study, Gaddis (2015) provides direct evidence of discrimination by showing that even a
BA degree from an elite university does not equalize callback rates between Black and White job
applicants, and, in fact, “black candidates only do as well as white candidates from less selective

universities” (p. 1451). Nonetheless, these studies do not contradict the possibility that labor market



discrimination may be reduced, albeit not eliminated, among college graduates.

Higher education may also narrow the Black-White earnings gap through its heterogeneous
effects on neighborhood attainment. It is well documented that African Americans are far more likely
than Whites to reside in economically distressed communities with few employment opportunities
(Wilson 1987, 1996; Massey and Denton 1993), limited access to and return on job referral networks
(Mouw 2002; Royster 2003; Smith 2005, 2007; Pedulla and Pager 2019), and low levels of social
organization (Sampson and Wilson 1995; Sampson 2012). Moreover, Black children who grow
up in poor neighborhoods are more likely to stay in poor neighborhoods as adults than similarly
situated White children (Sharkey 2008, 2013). The economic and social isolation of poor Black
neighborhoods is long considered a contributor to the employment gap between Black and White
Americans (e.g., Kain 1968; Jencks and Mayer 1990; Holzer 1991; Ihlanfeldt and Sjoquist 1998; Mouw
2000; Hellerstein et al. 2008). Yet, attending and completing college often entails relocation and may
be a particularly important channel for Black youth to move out of disadvantaged neighborhoods. In
fact, several studies suggest an equalizing effect of higher education on neighborhood poverty (South
and Crowder 1997; Adelman et al. 2001; Crowder and South 2005; Swisher et al. 2013). For example,
analyzing data from the National Longitudinal Study of Adolescent Health, Swisher et al. (2013) find
that for young adults in the early 2000s, both college attendance and completion of a four-year degree
are “associated with decreases in neighborhood poverty, with blacks receiving a stronger return from
educational attainments than whites” (p.1399). In this regard, given the influence of neighborhood
poverty on job access, job information networks, and social norms of employment, higher education
should help attenuate the Black-White gap in employment and earnings.

In addition, by facilitating neighborhood mobility and a strong attachment to school and work,
higher education will likely reduce young adults’ exposure to and involvement in illegal activities,
thus lowering the risk of arrest and incarceration (Lochner and Moretti 2004). As shown in Pettit and
Western (2004), the risk of incarceration among young men is highly stratified by race, education, and,
importantly, their interaction. While the likelihood of incarceration does not differ markedly between

college-educated Black and White men, it is exceedingly high among Black men without a college



education. This interaction is consequential given the large and far-reaching impact of incarceration
on a person’s life chances (Western 2002, 2006; Wakefield and Uggen 2010; Reich and Prins 2020).
A spell of prison time not only precludes opportunities for regular employment in the short run,
but also undermines the employment prospects of ex-convicts after their release, due to the stigma
of crime, the erosion of human capital, and the disruption of social and family ties, among other
factors. Thus, considering the interaction effect of race and education on the risk of incarceration
and the deleterious effects of incarceration on employment, higher education may alleviate earnings

inequality among men by narrowing the Black-White gap in the risk of incarceration.

Empirical Work on Educational Variations in Racial Earnings Inequality

A number of empirical studies have documented a negative association between the level of education
and the Black-White earnings gap among men (Neal and Johnson 1996; Johnson and Neal 1998; Bjerk
2007; Arcidiacono et al. 2010; Lang and Manove 2011; Sakamoto et al. 2018). Using data from the
National Longitudinal Survey of Youth, 1979 cohort (NLSY79), Johnson and Neal (1998) report that
in terms of both wages and working hours, the college premium is greater among Black men than
among White men. Relatedly, Bjerk (2007) finds that after adjusting for cognitive ability, the Black-
White wage gap is more pronounced in blue-collar occupations than in white-collar occupations.
More recently, using data from the U.S. Social Security Administration linked to the Survey of Income
and Program Participation, Sakamoto et al. (2018) find that in terms of lifetime earnings, Black men
are more disadvantaged at lower levels of education, and that this educational gradient in the Black-
White earnings gap cannot be explained by demographic characteristics, work disability, or measures
of academic achievement (see also Cheng et al. 2019).

Empirical evidence is relatively scanty about educational variations in racial earnings inequality
among women. Neal (2004) finds that the Black-White wage gap among working women is somewhat
smaller among college graduates than among those with lower levels of education. Yet, as the author
points out, the wage gap among working women suffers from selection bias due to racial differences in

patterns of female labor supply: whereas the rate of overall labor force participation is similar between



Black and White women, Black women who do not work are disproportionately less educated than
their White counterparts, leading to an underestimate of the Black-White gap in potential wages.
In this study, we do not restrict our analysis to workers. Given the gender and racial differences in
patterns of labor supply, we conduct all of our analyses separately for men and for women and discuss
gender differences when they appear. More importantly, for both men and women, we provide a
more systematic assessment of the causal effects of college on racial earnings inequality by isolating
the effects of college attendance and BA completion, by adjusting for a rich set of pre-college and
postsecondary characteristics that may shape a person’s selection into and out of college, and by
employing a debiased machine learning approach that makes efficient use of such high-dimensional

data.

College as a Stratifier

Alongside its equalizing roles discussed above, the postsecondary system also maintains and
reproduces racial inequality. The stratifying role of higher education is reflected in the fact that given
college attendance, Black students are much less likely to complete a BA degree relative to their White
peers. Among those who started at a four-year college in 2010, for example, 64% of White students
graduated with a BA degree within six years, compared with only 40% of Black students (Jeffrey
2020; see also Snyder et al. 2019). The Black-White disparity in college graduation rates has barely
changed over the past several decades (Voss et al. 2022), and, as documented by previous research, it is
shaped by a range of factors, including Black students’ disadvantages in financial resources, academic
preparation, college quality, as well as the psychologically harmful consequences of negative racial
stereotypes that Black students regularly face in academic life.

First, the Black-White gap in BA completion partly stems from racial disparities in financial
resources. Itis well documented that the probability of college graduation is highly stratified by family
income. In the NLSY97 cohort, for example, college-goers in the top quartile of the family income

distribution are more than twice as likely to graduate by age 25 relative to those in the bottom quartile
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(Bailey and Dynarski 2011). Moreover, only a small portion of the gap in college graduation rates
between high- and low-income students can be explained by their differences in academic preparation
and university attended (Bowen et al. 2009, pp. 40-41), which suggests that financial resources play
a more direct role in shaping a student’s persistence in college than one might expect (Dwyer et al.
2012). As shown in a number of qualitative studies (e.g., Armstrong and Hamilton 2013; Lee 2016;
Stuber 2009, 2011; Jack 2019), students of different economic backgrounds who attend even the same
college tend to find themselves on divergent trajectories of campus life. With abundant financial
resources, students from more affluent families are often freed from the need to work and thus can
fully engage in academic and extracurricular activities, both of which facilitate persistence (Tinto
1994; Braxton et al. 1997). By contrast, students from low-income backgrounds often have to juggle
school, work, and family responsibilities, which hurts academic performance and elevates the risk
of dropping out. Given that Black college-goers disproportionately come from low-income families,
income-based inequality in college persistence has likely contributed to the Black-White gap in BA
completion.

The Black disadvantage in BA completion is also a result of racial differences in academic
preparation. Measures of pre-college academic achievement, such as high school GPA and test
scores, are strongly predictive of graduation. For example, Bowen et al. (2009, p. 115) find that
“one standard deviation in high school grades is associated with increases in graduation rates of 10-
20 percentage points,” a relationship that is statistically significant in all but one of the 52 public
universities in their study. Given the well-documented disparity between Black and White students
in pre-college academic performance (e.g., Jencks and Phillips 1998; Neal 2006), we would expect
academic preparation to play a significant role in producing the Black-White gap in graduation rates.
A recent study by Ciocca Eller and DiPrete (2018) lends credence to this view. Applying a regression-
based decomposition to data from the Education Longitudinal Study of 2002, the authors find that
among various types of pre-college resources, skills, and experiences, academic performance is the
strongest contributor to the Black-White disparity in college dropout, explaining nearly half of the

total gap.
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The Black-White gap in BA completion may also result from racial disparities in college quality.
Culling data from several longitudinal studies conducted by the National Center for Educational
Statistics, Reardon et al. (2012, p. 2) report that “the probability of enrolling in a highly selective
college is five times greater for White students than for Black students,” and, even after adjusting for
family income, “white students are two to three times as likely as black students to gain admission
to highly selective colleges.” These disparities are largely driven by race and class differentials in
academic preparation. In fact, relative to White students, Black students with comparable class
backgrounds and academic qualifications are more likely to attend the nation’s most selective colleges
and universities, thanks in part to affirmative action policies practiced by those institutions (Grodsky
2007; Ciocca Eller and DiPrete 2018; Conwell and Quadlin 2021). On the other hand, however, it has
been found that relative to White students, Black students are also more likely to “undermatch,’ i.e., to
enroll in a college that is less selective than the kind of colleges they would likely have been accepted
to given their academic records (e.g., Bowen et al. 2009). Regardless of its sources, the Black-White
inequality in college selectivity is consequential because, as shown repeatedly in previous scholarship,
attending a more selective college has an independent and sizable effect on the likelihood of BA
completion, and this effect appears even greater for Black students than for their White peers (Alon
and Tienda 2005; Small and Winship 2007; Melguizo 2008; Bowen et al. 2009). Thus, racial disparities
in college selectivity, and in college quality more generally, may have widened the Black-White gap
in graduation rates.

In addition to racial differences in financial resources, academic preparation, and college quality,
previous scholarship has also highlighted the role of psychological processes in the academic
achievement of Black students. The theory of stereotype threat (Steele 1988, 1992; Steele and
Aronson 1995), in particular, holds that Black students underperform academically partly because
of an unconscious fear of confirming negative societal stereotypes about the mental ability of African
Americans. The prospects of being stereotyped, and of failing to disconfirm such negative stereotypes,
constitute a psychological threat that directly undermines test performance. In the long term, to

reduce anxiety and stress, Black students may disidentify with academic achievement as a metric
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of self-worth, and thus disengage from schoolwork. The predictions of stereotype threat theory
pertaining to test performance have been confirmed in a series of laboratory studies (Steele and
Aronson 1995). Furthermore, analyzing survey data from a large sample of students in 28 selective
colleges and universities, Massey, Charles, and colleagues (2003) find that Black and Hispanic students
who doubted their abilities and were self-conscious about the views of teachers earned significantly
lower grades and failed courses much more frequently relative to other minority students. In a follow-
up study, Charles et al. (2009) corroborate this finding by showing that a sizable portion of the Black-
White GPA gap in these colleges can be explained by indicators of stereotype threat. Thus, given
the impact of college grades on the risk of dropping out, psychological factors associated with racial

stereotypes may have contributed to the Black-White gap in graduation rates.

Analytical Strategy

To elucidate how the equalizing and stratifying roles of higher education combine to shape the Black-
White earnings gap, we employ a novel framework, which draws upon the language and logic of
causal mediation analysis, for studying the effects of higher education on earnings. By treating BA
completion as a mediator that transmits the effect of college attendance on earnings, it partitions the
total effect of attending a four-year college into a direct effect of college attendance (short of a BA
degree) and an indirect effect via a BA degree. The latter component is sometimes referred to as the
“continuation value” of college attendance (Heckman et al. 2018), and it is governed by a person’s
likelihood of BA completion given college attendance as well as the net effect of BA completion on
earnings. Specifically, for individual 7, let A; denote a binary indicator of attending a four-year college,
M; abinary indicator of BA completion, and Y; labor market earnings. In addition, using the potential
outcomes notation, let M;(a) denote individual i’s potential status of BA completion if her college
attendance status was set to a, and let Y;(a, m) denote individual ¢’s potential earnings if her college

attendance status was set to a and BA completion status set to m. The total effect (TE) of college
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attendance on earnings can be written as

TE; = Y;(1, Mi(1)) = (0, Mi(0))
= Y;(1, M;(1)) — Y;(0,0) (because M;(0) = 0)

= Yi(1,0) — Y;(0,0) + M;(1) (Yi(1,1) = Yi(1,0)) . (1)

-~

-
net effect of
BA completion

direct effect of
college attendance

~\~
indirect effect via
BA completion

Thus, for individual 7, the total effect of college attendance is governed by three components: the
direct effect of college attendance (Y;(1,0) — Y;(0,0)), whether the person would complete a BA
degree given college attendance (1/;(1)), and the net effect of BA completion (Y;(1, 1) —Y;(1,0)). The
product of the latter two components constitutes the indirect effect of college via BA completion.
To see how the direct and indirect effects of college differ by race, and how racial differences
differ by gender, we focus on the conditional mean of TE; in each subpopulation defined by gender
and race, denoted by G. In light of equation (1) and the fact that E[UV] = E[U|E[V'| 4 cov[U, V] for

any random variables U and V/, this conditional mean can be decomposed into four components:

E[TEi|G; = g] =E[Yi(1,0) — Y;(0,0)|G; = g] + E[M;(1