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Abstract

The sizable gender gap in college enrollment, especially among African Americans,
constitutes a puzzling empirical regularity that may have serious consequences on marriage
markets, male labor force participation and the diversity of college campuses. For instance,
only 35.7 percent of all African American undergraduate students were men in 2004.
Reduced form results show that, while family background covariates cannot account for the
observed gap, proxy measures for non-cognitive skills are crucial to explain it. Moreover, a
sequential model of educational attainment indicates that males have actually higher
preferences for education than females after controlling for latent factors (i.e. cognitive and
non-cognitive skills). The model also shows that cognitive skills strongly affect the decision
to move from one school level to the next, especially after finishing high school, but cannot
account for disparities between genders. On the contrary, the substantial differences in the
distribution of non-cognitive skills between males and females make these abilities critical to
explain the gender gap in educational attainment across and within races.
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1 Introduction

The gender composition of U.S. college campuses has changed dramatically since the 1950’s. In
1950, males represented 68% of college enrollees but by 1970 this number had fallen to 52% EL Goldin
et al. (2006) indicate that the elimination of institutional and social barriers that prevented women
from pursuing higher education coupled with changes in expectations, labor force participation,
age at first marriage and improvements in high school performance contributed to a convergence
between genders.

But not only did women catch up to men in terms of college enrollment, the last three decades
have seen women pass men, and by a substantial margin. According to the National Center
of Educational Statistics (NCES), females represented 57% of the total fall enrollment in degree-
granting institutions in 2004. Moreover, gender disparities are robust to four and two years colleges,
and are larger for those who graduate. However, the gap size varies substantially across races; for
example, 56% and 64% of all white and African American undergraduates enrolled in 2004 were
Womenﬂ Indeed, the fact that the difference in the total population proportionlﬂ of white and black
females attending college (13%) is smaller than the proportion between black females and black
males (17%) denotes the importance of the gender imbalances. In this regard, a detailed analysis
of this empirical regularity, especially among African Americans is key for two main reasons. First,
substantial gender differences within race could suggest the importance of developing public policies
that target specific subgroups of the population (e.g. black males) that may be at higher risk of poor
educational outcomes. Second, the sizable gender disparities may have considerable consequences
for many future outcomes. A growing decline in the number of college educated males would
imply that women who would like to marry a man with a similar education background will face
a marriage squeezeﬂ7 particularly in the case of black WOII]GI]H. In addition, the lack of college

educated men has implications in labor markets. Among black males between 24 and 50 years old,

1U.S. Department of Education, NCES, Digest of Education Statistics, 2008. Table 189

2U.S. Department of Education, NCES, Digest of Education Statistics, 2005. Table 23.1. See also McDaniel et al
(2011) for an analysis of historical trends in the educational gender gap among African Americans.

3The previous percentages correspond to the sample of just college enrollees.

*Evidence indicates that college females are having trouble to find a date on campus. According to the National
Longitudinal Survey of Freshman, while only 35.8% of black males reported not to have had a date (during the junior
year) with people met on campus, 50.3% of black females did so. Substantial anecdotical evidence can be found in
newspaper articles; see for example: “The New Math on Campus” (The New York Times, February 2010); “A Tough
Time to Be a Girl: Gender Imbalance on Campuses” (The Chronicle of Higher Education, July 2008).

SFor instance, 42.1% of 24 to 45 years old college educated black women have never got married, as compared to
27.9% of white women. Source: IPUMS-CPS (2009)



only 65% of high school dropouts or graduates were able to secure a full-time job, while 87% of
Bachelor’s degree holders did so in 2008 (IPUMS-CPS). Finally, the shortage of black males may
weaken efforts to increase campuses diversity.

The National Longitudinal Survey of Youth 1997 (NLSY97) shows similar gender imbalances.
Reduced form results indicate that family background covariates can fully account for differences in
college enrollment across races; however, these variables have no impact on the gender gap. On the
contrary, the inclusion of proxy measures for non—cognitive/socio—emotiona]ﬁ skills at quite early
stages of schooling career (i.e. grade retention, suspensions at school, GPA in grade eight, involve-
ment in fights and precocious sex) can fully explain the gender disparities in college enrollment for
all racial groups.

In order to further investigate the importance of non-cognitive and cognitive skills, a sequential
model of educational attainment, together with a measurement system for the identification of latent
factors (i.e. cognitive and non-cognitive abilities) are estimated. This approach provides four main
advantages. First, it incorporates into the analysis the key fact that postsecondary attainment
is the result of previous educational decisions; enrolling in college depends on graduating from
high school which also depends on finishing grade 10 and so on. Second, a complete profile of the
schooling career path of males and females can be recovered, thus helping to identify the educational
levels where boys are more likely to leave education. Third, the inclusion of two latent factors
associated with cognitive and non-cognitive skills makes it possible to control for dynamic selection
and to deal with measurement error, given that noisy proxies likely provide biased estimates.
Fourth, the effects of non-cognitive abilities can be distinguished from the cognitive onesﬂ; therefore,
changes in the relative importance of these skills can be determined at the different educational
transitionsﬂ Cameron and Heckman (1998) and (2001), Heckman, Stixrud and Urzua (2006), and
Cunha and Heckman (2008), among others, have shown the relevance of factor models in order to
account for the effects of skills and family background characteristics in educational attainment.
For instance, Heckman, Stixrud and Urzua (2006) show that both cognitive and non-cognitive skills
have considerable effects on graduating from four-year institutions. Heckman et al’s approach is

methodologically extended in this work to examine differences across genders.

SCognitive skills reflect an individual’s ability to think. The terms socio-emotional and non-cognitive skills,
used as synonyms in this manuscript, reflect the ability to: understand and manage feelings, follow appropriate
social behaviors and develop manners. According to psychologists, socio-emotional abilities are critical because they
facilitate engagement in learning, promote positive peer relationships, buffer children against risk and benefit mental
health.

TCovariates such as school GPA, which are generally included in OLS regressions strategies, are most likely a
function of cognitive and non-cognitve abilities.

8Tsolating the effect of each skill may also help to explain differences in socioeconomic outcomes. Moreover, policy
recommendations may be different if non-cognitive abilities turn out to be important for educational attainment;

according to Cunha et al. (2005) these skills are more malleable at later stages of life than the cognitive ones.



The estimation results reveal that disparities in skills, especially in non-cognitive ones, can
explain the gender gap across all races. Indeed, males are shown to have “higher preferences” for
educational attainment than females after controlling for the latent factors. For example, gender
differences in college enrollment among African Americans would be 29% higher if black males had
preferences for schooling similar to those of black females. This result is consistent with part of the
economics literature that finds disparate incentives for educational attainment between males and
females. For instance, Becker et al. (2010) argue that the expected benefits of schooling are still
higher for males than for females; and Hubbard (2011) shows that college premium for women is
not larger than for men once topcoding biases (in CPS survey) are corrected.

In addition, estimation results show that the puzzling gap size between African American males
and females is mainly explained by the substantial gender differences in non-cognitive skills distrib-
utionﬂ For instance, simulation exercises indicate that if black gender disparities in skills mirrored
the white ones, then the size of the gap would be the same for both races.

Policy recommendations that intend to improve educational attainment or close the gender gap
may depend on the relative importance of one ability over the other. In this regard, cognitive skills
show a greater impact (conditional on reaching certain grade) on the probability of transitioning
from one schooling level to the following than non-cognitive skills do, especially after finishing high
school. However, the substantial disparities in the distribution of non-cognitive skills between males
and females make these abilities more relevant in terms of the gender gap size. Results indicate that
if young men had the non-cognitive distribution of women, they would close the gender differences in
educational attainment. On the contrary, this outcome could not be obtained if, instead, cognitive
skills distributions were equalized. Finally, an analysis of the changes in the mean of the factors
distributions at each transition of schooling careeﬂ suggests that selection into college is driven
by both skills but with a higher emphasis on cognitive ones. However, the considerable gender
disparities in non-cognitive abilities prevent many males (relative to females) from finishing high
school; which is a necessary step to enroll in postsecondary education. To sum up, differences in
skills between males and females at early stages in life can fully explain the disparities in educational
attainment.

This work builds on Jacob (2002) which is the first paper that attributes to non-cognitive skills
a key role in explaining the gender gap in college enrollment. However, his findings are somewhat
weaker than the ones presented in this manuscript. For instance, Jacob shows that these skills only
account for 42% of the male-female disparities, while in this paper non-cognitive skills fully account
for the gender gap. Many reasons could explain the differences. First, the NLSY97 includes a more

complete set of measures of non-cognitive skills than Jacob’s dataset (NELS 88:94). Moreover, his

9This result also applies for the other racial groups.
"0Remember that in each schooling transition a given proportion of students is leaving the education system, which

leads to changes in the distribution of skills (i.e. selection process).



sample is only based on high school graduates in which college attendance rates are higher than
those documented in other national surveys. While the 1990 Census shows that 51.4% of 19-21
year old women had some postsecondary education, the corresponding number in Jacob’s dataset
is 67.3%.

The rest of the document is organized as follows: section 2 describes the data and the gender
gap in detail. Section 3 shows reduced form results. Section 4 presents a factor model of educational
attainment. Section 5 describes the estimation outcomes. Section 6 discusses implications of the

model. Section 7 concludes.

2 Data: NLSY97

2.1 The Gender Gap in Depth

The empirical strategy of this paper is based on the National Longitudinal Survey of Youth of
1997 (NLSY97); therefore, before characterizing in more detail the gender gap in postsecondary
attainment, a brief description of this database is suitable. The NLSY97 is a nationwide repre-
sentative sample of youths who were 12 to 17 years old when they were first surveyed in 1997. It
collects vast information on family background characteristics, educational experiences and labor
market behavior through time, with the aim to document the transition from school to work and
into adulthood of the survey participants.

The NLSY97 shows that gender disparity in educational attainment is an empirical regularity
that can be found at all ethnic groups; however, its magnitude varies substantially across races.
Table 1 indicates that the proportion of white males (before age 25) enrolled in college (52.8%)
was considerably smaller than white females (63.1%)D However, a wider gap can be shown among
African Americans, being the percentage of black men and women enrolled in college 32.6% and
49.7%, respectively. In addition, notice that girls are significantly less likely to be high school
dropouts than boys; for instance, 28.5% of black males could not obtain a high school diploma,
while only 18.9% of black females were in that same situation. This last outcome is surprising given
the high pregnancy rates of African American adolescents (17%)@

Table 1 also shows that disparities in college enrollment between black and white men (20.2%)
are only 3.1% points higher than the gender gap among African Americans (-17.1%). Moreover,

differences in postsecondary attainment between white and black females (13%) are substantially

"Percentages are expressed as a proportion of the total subsample populations (e.g. total white males). Part
of the statistics presented in the introduction of the paper were expressed, instead, as proportion of undergraduate
subsample populations (e.g. whites enrolled in college).

"2National Vital Statistics System. U.S. Department of Health and Human Resources, CDC (2006). African

American females of age 19 or less.



smaller than those between black females and maleﬁ The fact that the size of the gender gap
among African Americans is almost as big as the racial gap suggests that gender imbalances are

relevant.

Educational Attainment as % of Total Demographic Group (Before age 25)

White Black Hispanic
Males Females Males Females Males Females
High School Dropout 14.7%  122%  285% 189% 22.9%  19.2%
Only High School Degree 32.5%  24.7%  38.9% 31.4% 37.3%  35.5%
College Enrollment 52.8%  63.1%  32.6% 49.7% 39.8%  45.3%
Observations 2072 1908 1025 1078 843 829

Table 1: Educational attainment before age 25 as % of total demographic subsample. Percentages are
now expressed as a proportion of the total subsample populations (e.g. white male). Previous tables were
expressed as a proportion of undergraduate subsample populations (e.g. whites enrolled in college). Data:

NLSY97

In order to provide robustness checks, summary statistics of gender disparities were also ana-
lyzed using the National Center of Educational Statistics (NCES) database. The NCES collects
information on enrollment, major and graduation rates open by gender and race from each postsec-
ondary institution in the US. NCES data shows patterns quite similar to the ones described above.
For example, the difference in the percentage of undergraduate fall enrollment in degree-granting
institutions between white males and females was -11.8% [¥] in 2004; while among African Ameri-
cans was -28.6% (i.e. approximately 2 out of 3 black students in college were females). Moreover,
disparities are even bigger if degrees granted by two or four years institutions are considered (see
Appendix A). This fact may suggest that apart from enrolling in higher proportion, females are
more likely to persist and/or finish their studies in a shorter period of time than males. An analysis
of career paths indicates that majors related to health professions and liberal arts and sciences

are highly dominated by females; however, males are still a majority in engineering and computer

SCieIlCelE

13This result is consistent with the findings on the CPS survey for the years 2000 and 2001, population of 18 and

19 years old by school enrollment status.

MNotice that this proportion was calculated based on the college enrolled sample. More specifically, the percentages
of white males and white females enrolled in degree granting institutions conditional on total white enrollment in
2004 were 44.1% and 55.9% respectively; then, the difference was -11.8%. On the contrary, the proportions presented
based on the NLSY97 were obtained considering the unconditional sample.

15See table Al to A3 of Appendix A for more detailed information on gender differences across races, degrees

granted and majors.



To sum up, the NLSY97 and the NCES statistics provide consistent evidence related to differ-
ences in educational attainment between males and females. Including into the analysis the racial
dimension is critical due to, for example, the higher gender disparities among African Americans
than the rest of the ethnic groups.

The empirical strategy of this paper makes intensive use of family background characteristics
and proxies for cognitive and non-cognitive skills; therefore, the following two subsections provide

a detailed description of these variables based on NLSY97 data.

2.2 Family Background Covariates

Family background characteristics have substantial impact on enrollment differentials based
on race. However, these factors are less likely to account for the gender gap given that males
and females belong on average to the same type of families. Table 2 shows means and standard
deviations of selected family characteristicd'™} mother educatior[’} number of household members
under the age of 18, family structure (i.e. dummy variable for broken family at age 12) and
parenting style (i.e. dummy variables for authoritarian, authoritative, uninvolved or permissive).
Parenting style is included in the analysis with the aim to control for any differential effects that
parents-sons/parents-daughters relationships may have in educational attainment. Psychologist
Diana Baumrind (1991) has identified four patterns of parenting styles based upon two aspects of
parenting behavior: control and warmth. 1) Authoritarian Parenting: little warmth and highly
controlling, 2) Authoritative Parenting: warmth but firm, 3) Permissive Parenting: warmth but
undemanding, 4) Uninvolved Parenting: not warmth and undemanding.

A brief analysis of table 2 shows no surprising results. For instance, white mothers are more
educated than their black and Hispanic counterparts. In addition, a test of differences in means
cannot reject the null hypothesis of equal means across genders conditional on race. Similarly, white
families present a smaller number of young household members, but again there are no statistical
differences across genders. Finally, black kids belong in much higher proportion to broken families

(at age of 12) than whites and Hispanics.

Y6 Family income was not included due to the extensive number of missing values and inconsistencies. For example,
it was found that siblings that lived in the same house and with the same parents reported quite different amounts.
Empirical results do not change if family income is included in the empirical strategies.

'""Mother education takes value 0 if a mother does not finish high school, 1 if she only finishes high school, 2 if she

has some college, and 3 if she finishes four years college.



Family Background: Means and Standard Deviations (NLSY97)

White Black Hispanic
Males Females Males Females Males Females
1.62 1.62 1.19 1.20 0.90 0.90

Mother Education

(0.987) (0.979) (0.927) (0.923) (0.965) (0.984)
Family Members 2.25 2.25 2.60 2.61 2.61 2.63
Under Age 18 (1.08) (1.14) (1.45) (1.45) (1.30) (1.35)

0.412 0.444 0.797 0.786 0.494 0.502
Broken Family

(0.492) (0.497) (0.402) (0.410) (0.500) (0.500)

0.118 0.137 0.087 0.134 0.107 0.172
Mother Uninvolved

(0.322) (0.343) (0.282) (0.341) (0.309) (0.377)

0.375 0.352 0.307 0.304 0.352 0.301
Mother Permissive

(0.484) (0.478) (0.461) (0.460) (0.479) (0.459)

0.112 0.142 0.128 0.154 0.127 0.173
Mother Authoritarian

(0.315) (0.349) (0.333) (0.361) (0.332) (0.378)

0.395 0.369 0.478 0.408 0.414 0.354

Mother Authoritative
(0.489) (0.482) (0.499) (0.492) (0.492) (0.479)

Table 2: Summary statistics (weighted): means and standard deviations for whites, blacks and Hispanics.

Data: NLSY97

2.3 Cognitive and Non-Cognitive Proxies

An emerging literature in economics, mainly developed by Heckman and his CO&uthOl“E{T_S]; has
provided substantial evidence about the relevance of cognitive and non-cognitive skills in a wide
number of outcomes. For instance, Neal and Johnson (1996) and Cawley, Heckman and Vytlacil
(2001) show that cognitive abilities constitute an important predictor of educational attainment and
labor outcomes. However, differences in cognitive skills are not the unique source of observed dis-
parities in educational attainment. Heckman and Rubinstein (2001) point out that GED recipients
have similar cognitive abilities to high school graduates with 12 years of schooling. They suggest
that lower levels of non-cognitive skills likely explain the observed differences in high school com-
pletion and labor outcomes. This conjecture was later confirmed by Heckman, Stixrud and Urzua
(2006), where they find out that GED recipients present a worse distribution of non-cognitive

abilities than high school graduates.

8 Cawley, Heckman and Vytlacil (2001), Heckman and Rubinstein (2001); Cunha, Heckman and Navarro (2005);
Carneiro, Hansen and Heckman (2003); Heckman, Stixrud and Urzua (2006); Heckman, Lochner and Todd (2006);
Cunha and Heckman (2008); and Heckman, Urzua and Veramendi (2010), among others.



In a similar vein, psychologists have also argued that children with low development of non-
cognitive abilities are more likely to experience academic delays, enter school at risk of increasing
behavior problems, be vulnerable to peer rejection, to dropout school and to be involved in criminal
and risky activitieﬂ Therefore, given the relevance of these skills in educational attainment, then
it is suitable to analyze their possible contribution to the college gender gap.

The difficulty of finding accurate measures of non-cognitive Skﬂl@ (used by psychologists) in
massive surveys, makes it necessary to include proxies. In this sense, the following covariates
(constructed until the age of 14) are considered as indirect and noisy measures of these abilities:
suspensions at school, retention at school between grade 1 and ﬂ GPA at grade eight, involvement
in fights and precocious sex. As it is shown in section 4, these variables are also considered as
functions of cognitive skills. The main reason that explains why these proxies were constructed
until the age of 14 is that students cannot make any educational decisions before this age; helping
to avoid problems of endogeneity@

Table 3 shows means and standard deviations of this set of variables. Conditional on race, males
are more likely to be suspended from school, to be involved in fights with the intention to hurt
someone, to engage in precocious sex and to be retained in at least one grade. Moreover, African
Americans show the highest differences between males and females in almost all of these variables,
for example, 24.9% of black males were suspended from school at age 14 while only 13.4% black
females were in that same situation. Furthermore, African American males are considerable more
likely to engage in precocious sex than black females. This disparity is consistent with data from
the Youth Risk Behavior Surveillance System (YRBSS), a cross-sectional, nationally representative
survey of students in grades 9-12 established by the Centers for Disease Control and Prevention.
Cavazos-Rehg et al. (2009) using this database show that by the 14th birthday, the likelihood of
sexual debut is of 42% for African American males while it is of 17% for African American females.
Performance in school indicates that females (conditional on race) obtained statistically significant
higher GPA at grade 8 than males.

To sum up, the NLSY97 data shows that females (conditional on race) do better in all the
described proxy measures. Robustness checks indicate that other national databases (as it is shown
in the following section) can replicate the patterns in Table 3.

Finally, measures related to cognitive skills come from the Armed Forces Vocational Aptitude

Y Domitrovich (2008), Nagin et al (2001), Shaw et al (2001), Payton et al, (2000), Brody et al. (2003), Ladd et al.
(1999), Caspi et al. (1995) and White et al. (1990).

20Measures of non-cognitive skills are: antisocial behavior, conduct disorder, attention problems, anxiety among
others.

1Tt has been argued that retention is based on teacher perceptions of a student’s social maturity (Jacob, 2002)

22The implicit identifying assumption is that these proxies (which were constructed until age of 14) are not deter-
mined by a previous decision of not attending college. For example, the fact that a kid is suspended at school at age

11, cannot be driven by his/her decision of not attending college later in life.



Non-cognitive Proxies: Means and Standard Deviations

White Black Hispanic
Males Females Males Females Males Females
) 0.128 0.067 0.249 0.134 0.135 0.089
Suspensions at age 14
(0.334) (0.250) (0.432) (0.341) (0.341) (0.285)
) 0.210 0.101 0.274 0.174 0.202 0.136
Fights
(0.407) (0.302) (0.446) (0.379) (0.402) (0.343)
) 0.165 0.151 0.484 0.232 0.263 0.148
Precocious Sex
(0.371) (0.357) (0.499) (0.422) (0.440) (0.355)
0.125 0.082 0.277 0.171 0.172 0.121
Retention Grade 1 to 8
(0.331) (0.275) (0.448) (0.377) (0.377) (0.325)
-0.012 0.385 -0.448 0.004 -0.289 0.050
GPA Grade 8 std.
(1.035) (0.954) (0.887) (0.899) (0.963) (0.933)

Table 3: Summary statistics (weighted): means and standard deviations for whites, blacks and Hispanics.

Note: “std.” means standardized. Data: NLSY97

Battery (ASVAB) test scores (i.e. mathematical knowledge, arithmetic reasoning, word knowledge,
paragraph comprehension, assembling objects and general sciences)@ ASVAB scores have been
widely used in the economics literature as proxies for these skillf?}] Table 4 indicates that white
and Hispanic males performed better than their female counterparts in general sciences, arithmetic
reasoning and word knowledge, while the opposite occurred in math knowledge, assembling objects

and paragraph comprehension. However, the picture is different among African Americans, where

females performed better than males in all the categories.

The following section shows reduced form evidence that highlight the importance (if any) of

family background characteristics, non-cognitive and cognitive skills to explain the gender gap in

college enrollment.

3 Reduced Form Evidence

3.1 Family Background Characteristics

In order to analyze the role of family covariates in the gender gap, two OLS regressions were

performed initially. The first one includes as dependent variable an indicator for college enrollment

23 Coding Speed and Numerical Operations tests were not included because they were administered in a different

format (i.e. non-adaptive, all respondents answer the same items in the same order).

24See references in footnote 17.



Cognitive Proxies: Means and Standard Deviations

White Black Hispanic
ASVAB Tests Male Female Male Female Male Female
) 0.483 0.300 -0.528 -0.518 -0.195 -0.357
General Sciences
(0.977) (0.850) (0.889) (0.842) (0.930) (0.868)
. ) ) 0.367 0.314 -0.567 -0.492 -0.140 -0.179
Arithmetic Reasoning
(0.966) (0.840) (0.991) (0.906) (0.948) (0.913)
0.225 0.372 -0.537 -0.309 -0.185 -0.138
Math Knowledge
(0.962) (0.920) (0.948) (0.938) (0.965) (0.923)
0.205 0.346 -0.578 -0.428 -0.028 0.014
Assembling Objects
(1.102) (0.916) (0.861) (0.892) (0.958) (0.928)
0.358 0.351 -0.531 -0.414 -0.223 -0.243
Word Knowledge
(0.951) (0.888) (0.959) (0.929) (0.930) (0.870)
0.184 0.428 -0.605 -0.271 -0.230 -0.071

Paragraph Comprehension
(0.983) (0.884) (0.925) (0.929) (0.978) (0.886)

Table 4: Summary statistics (standardized and weighted): means and standard deviations for whites,

blacks and Hispanics. Data: NLSY97.

before age Qﬁ and as independent variables gender, race and their interactions (this estimation
works as the benchmark case). The second regression adds the following covariates: number of
family members under age 18, mother education, parenting style and an indicator that denotes if
a kid belonged to a broken family at age 1@@ Column 1 of Table 5 shows that the size of the
gender gap is around -10% for whites and Hispanics, and -17% for African Americans. Moreover,
this column also exhibits the presence of the well known disparities in educational attainment across
races. The inclusion of family background covariates provides quite interesting results (column 3),
while ethnic differences in college enrollment are fully explained, gender disproportions remain fairly
constant for all racial groups. In this sense, the persistence of the gender gap after controlling for
family covariates is consistent with the fact that males and females come (on average) from the

same type of families; therefore no effect is expected.

25 OLS regression results are presented because it is straightforward to interpret the coefficients. Logit specifications
present similar outcomes.

26 Measures of broken family at age 2 or 6 do not change the results.

2TFamily income was not included due to the extensive number of missing values and inconsistencies. For example,
it was found that siblings that lived in the same house and with the same parents reported quite different amounts.

In addition, OLS regressions in which income was included, show that results do not change.
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OLS Regressions

Dependent Variable: College Enrollment

Variables Coef. Std. Err. Coef. Std. Err.
1) 2) (3) (1)

Constant 0.651%*** 0.012 0.557*** 0.023
Male -0.101%** 0.016 -0.110%** 0.015
Black -0.123%** 0.021 0.012 0.020
Black x Male -0.074%* 0.030 -0.078%** 0.028
Hispanic -0.164%** 0.024 -0.027 0.023
Hispanic x Male 0.011 0.033 0.007 0.031
Broken Family - - -0.182%** 0.013
Mother Education - - 0.155%** 0.006
Fam. Mem. under Age 18 - - -0.016*** 0.005
Mother Uninvolved - - -0.145%** 0.021
Mother Permissive - - -0.054*** 0.014
Mother Authoritarian - - -0.081*** 0.019
R? 0.034 0.199
Observations 6643 6643

Table 5: OLS regression results. *, ** and *** indicate that the coefficient is significant at 10%, 5%
and 1% respectively; robust standard errors are reported. There are four (mutually exclusive) patterns of
parenting styles: authoritarian, permissive, uninvolved and authoritative (see definition in subsection 2.2);
the omitted category is authoritative style. The sample was restricted among those who completed at least

eight grade; this implies to drop only 0.5% of the observations. Data: NLSY97.

However, it is still possible that family characteristics may have differential effects based on
gender. For example, a broken family may produce more harmful effects on boys than on girls due
to the lack of male role models at home. In order to test for this possibility, similar regressions
to those presented in Table 5 are performed, but this time interactions between gender and family
covariates are included (in order to keep the size of the table tractable, the African American
sample is only considered@). Table 6 shows that in each of the three specifications black males are
statistically less likely to attend college than black females, in addition the size of male’s coefficient
remains approximately stable across specifications. Column 5 indicates that family covariates do
not have differential effects on males given the lack of statistical significance of the interactions.
Moreover, a joint test of significance cannot reject the null hypothesis that the OLS coefficients

on the interacted variables are equal to zero. Therefore, after considering together the results

28Gimilar results can be found for the other racial groups.
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from Tables 5 and 6; then, it is possible to conclude that broad measures of family background
covariates cannot explain the observed gender disparities in college enrollment but can explain the
racial gap[g_gl Moreover, these results are indicating that the channels that affect the gender gap
in college enrollment are different from those that explain the racial gap. In this sense, analyzing

differences in skills between males and females is suitable.

OLS Regressions (Black Sample)

Dependent Variable: College Enrollment

Variable Coef. Std. Err. Coef. Std. Err. Coef. Std. Err.
) (2) (3) (4) () (6)

Constant 0.528%*** 0.018 0.451%+* 0.044 0.465%** 0.062
Male -0.175%** 0.025 -0.1817%** 0.024 -0.210%* 0.084
Broken Family - - -0.088*** 0.029 -0.092** 0.039
Mother Education - - 0.179%** 0.013 0.193%** 0.017
Family Mem. under Age 18 - - -0.021%* 0.008 -0.023* 0.012
Mother Uninvolved - - -0.066* 0.038 -0.120** 0.051
Mother Permissive - - -0.009 0.027 -0.047 0.038
Mother Authoritarian - - -0.033 0.038 -0.073 0.050
Broken Family x Male - - - - 0.010 0.057
Mother Education x Male - - - - -0.026 0.025
Family Mem. under 18 x Male - - - - 0.003 0.016
Mother Uninvolved x Male - - - - 0.123 0.078
Mother Permissive x Male - - - - 0.072 0.054
Mother Authoritarian x Male - - - - 0.083 0.078
R? 0.031 0.176 0.179
Observations 1732 1732 1732

Table 6: OLS regression results, black sample. *, ** and *** indicate that the coefficient is significant at
10%, 5% and 1% respectively; robust standard errors are reported. The sample was restricted among those

who completed at least eight grade; this implies to drop only 0.5% of the observations. Data: NLSY97

3.2 Cognitive and Non-Cognitive Skills

Substantial gender disparities in behavior and school performance (i.e. proxy but noisy measures

for non-cognitive and cognitive skills) can be found at the different schooling levels. For instance,

29However, these results do not imply that any type of parental investment in child development has the same

effect on boys and girls.
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boys show a greater prevalence of behavior problems than girls even at quite early stages of life.
Lavigne et al. (1996) finds, based on a large sample study of preschool children, that while 6.6%
of preschool females presented some kind of behavioral problem, 10% of males were in that same
situation. In a similar vein, evidence from the National Prekindergarten Study@ indicates that
preschool boys are expelled at a rate of 4.5 times higher than girls [Gilliam, (2005)]. Moreover, many
studies have shown an overrepresentation of boys suffering attention deficit disorders; depending
on the type of setting (i.e. community or clinical) boy/girl ratios go from 3:1 to 5:1 respectivelylﬂ
These gender disparities should not be disregarded, for example Currie and Stabile (2006) find that
behavior problems have large negative effects on schooling attainment, regardless of income and
maternal education. This problem may be magnified for African American children which are 1.92
times more likely to be labeled as emotionally disturbed??]

Special education courses are dominated by males; according to the NCE@ 12% of the students
in kindergarten, first, or third grade received this type of education services; but boys are more likely
than girls (16% vs. 8%) to participate in them. Consistently with these findings, the proportion
of male students who were delayed in kindergarten through grade eight during the year 2007 was
11.7% while for females it was only 7.6% P

Evidence related to academic performance at elementary schoo]lﬁ indicates that fourth grade
females almost close the historical gap in math exams. For example, they performed (in large
cities) as well as boys in the math National Assessment of Educational Progress (NAEP) tests of
the year 2009. However, girls advantage in reading exams is still robust (especially among African
Americanﬂ. In addition, 38% of boys and 31% of girls in fourth grade could not achieve the
basic level in the reading NAEP exam, while an identical proportion of males and females (19%)
was below the basic level in mathP/]

The percentage of public school male students in kindergarten through 12th grade who were

suspended was 9.2% in the year 2000, while for females it was only 3.9% (NCES). These proportions

30 A comprehensive data collection effort across each of the nation’s 52 state-funded prekindergarten programs
operating in the 40 states that fund prekindergarten.

3! Diagnostic guidelines that were released in 2000 estimated the prevalence of ADHD to be between 4% and 12%
of school-aged children [Schneider et al., 2006]

$2Racial Tnequity in Special Education (2002)

33Timing and Duration of Student Participation in Special Education in the Primary Grades, March 2007, NCES
2007-043

#The Condition of Education 2009, Indicator 18, Grade Retention. NCES.

35 8ee Cornwell et al. (2012) for an analysis of the gender gap in test score performance in elementary school.

30Table B1 in appendix B shows mean scores and standard deviations of math and reading NAEP exams for fourth
grade students open by race.

3"Data extracted form the NCES website on June 2010, http://nces.ed.gov/nationsreportcard /naepdata/dataset.aspx

Additional evidence for 8th grade students can be found in appendix B of this paper, table B2.
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become much higher for African American men and women with a 17.4% and 9.1% respectively.
In the NLSY97, 42% of boys has agreed with the statement “When I was in school, I used to break
rules quite reqularly”, while only 24% of females did so. Higher rates of suspensions for boys are
not likely to be irrelevant in terms of the achievement gap given that prior research has confirmed
the perception that students who have been suspended from school are at higher risk for other poor
school outcomes, including dropping out of school. For example, Segal (2011) finds that those kids
who misbehaved in the 8th grade are almost three times more likely to drop out high school and
almost three times less likely to graduate from college. The negative correlation between 8th grade
misbehavior and educational attainment remains even after controlling for test scores and family
characteristic€®5

Gender disparities in behavior and school performance seem to persist in high school; for in-
stance a large study of Minnesota adolescents [Harris, Blum and Resnick (1991)] found that a
higher percentage of teenage boys reported frequent antisocial acts (e.g. vandalism) as compared
to teenage girls did (10% vs. 6%). In addition, another set of studies in psychology points out that
females are less often engaged in problem behaviors and are likely to terminate their involvement in
such behaviors sooner than boys [Ensminger (1990), Petersen, Richmond and Leffert (1993), Lerner
and Steinberg (2004)]. In terms of academic performance in high school, boys are more likely to
drop oudﬂ and among those who graduate, females performed better than males with mean GPA
of 3.05 and 2.83 respectively in 200@ In addition, girls are more likely than boys to enroll in
college preparatory courseﬂ and to participate in all types of after school activities except for
athletics. For example, in 2001, 19.2% of high school females seniors and 11.8% of males reported
participating in academic club@

Therefore, these preliminary facts from national samples suggest that gender differences in
cognitive and non-cognitive/socio-emotional skills (measured as differences in behavior and acad-
emic performance during pre, elementary and high school) may explain the observed disparities in
educational attainment.

Table 7 shows a set of regression results with the aim to highlight the likely importance of
non-cognitive skills in educational attainment. First, it was regressed college enrollment before age

Qﬂ on gender, race, and gender interacting with race (this estimation will work as the benchmark

3 See Bertarnd et al. (2011) for an analysis of the gender differences in non-cognitive skills.

39 Although males comprise 51 percent of the population between 16 to 24 years old, they make up 58 percent of
the dropouts in this age group. Source: U.S. Census Bureau, School Enrollment—Social and Economic Characteristics
of Students: October 2005.

“0The High School Transcript Study: A Decade of Change (2001). NCES.

41n 2005, 38% and 35% of high school graduates females and males respectively, completed college preparatory
basic courses. NCES (2008).

*2Trends in Educational Equity of Girls & Women. NCES (2004).

130LS regression results are presented because it is straightforward to interpret the coefficients. Logit models
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case). Then, proxies for non-cognitive and cognitive skills were included (i.e. suspensions from
schoo]@ retention at school between grade 1 and 8, GPA at grade eight, involvement in fights and
precocious sex). Finally, family covariates were added too. In order to alleviate possible problems
of endogeneity, these variables were constructed considering early points in life (i.e. until age of
14). Column 3 shows that after including skills proxies, the gender gap is fully explained across
all races. In addition, notice that racial disparities between African Americans and whites are also
fully explained, but Hispanics are still less likely to enroll in college. However, column 5 indicates
that after including family covariates (i.e. mother education), Hispanics are no longer less likely
to attend college. To sum up, these regressions suggest that proxies measures for cognitive and

non-cognitive skills are relevant factors that can explain the gender gap.

OLS Regressions

Dependent Variable: College Enrollment

Variable Coef. Std.Err. Coef. Std.Err. Coef. Std.Err.
(1) (2) (3) (4) (5) (6)

Constant 0.651*** 0.011 0.616%** 0.011 0.447%%* 0.019
Male -0.105*** 0.016 -0.009 0.014 -0.022 0.014
Black -0.138%** 0.021 -0.021 0.019 0.018 0.019
Black x Male -0.076%+* 0.029 -0.018 0.026 -0.016 0.026
Hispanic -0.176%** 0.023 -0.100*** 0.021 -0.015 0.022
Hispanic x Male 0.047 0.032 0.048* 0.030 0.027 0.030
Grade Retention - - -0.164%*** 0.017 -0.133%*** 0.017
GPA grade 8 std. - - 0.195%** 0.006 0.174%%* 0.006
Suspensions - - -0.035%** 0.006 -0.030%+* 0.006
Fights - - -0.029* 0.017 -0.024 0.016
Precocious Sex - - -0.124%** 0.016 -0.107%** 0.016
R? 0.036 0.277 0.329
Family Covariates No No Yes
Observations 7061 7061 6560

Table 7: OLS regression results. *, ** and *** indicate that the coefficient is significant at 10%, 5% and 1%
respectively; robust standard errors are reported. The sample was restricted among those who completed at
least eight grade; this implies to drop only 0.5% of the observations. Family covariates include, for example,
mother education, broken family, among others. See Table C1 in appendix C for similar regressions as in
tables 5 and 7, with the only difference that the sample size is kept constant across specifications (results do

not change). Data: NLSY97.

provide similar results.

44This variable measures the number of academic years in which a student was suspended from school.
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It may be possible to argue that these results are in fact driven just by the cognitive component
of these variables. However, table 8 shows that similar regressions that include ASVABP|test scores

(i.e. cognitive measures) cannot explain the gender gap.

OLS Regressions

Dependent Variable: College Enrollment

Variable Coef. Std.Err. Coef. Std.Err. Coef. Std.Err.
(1) 2) (3) (4) (5) (6)

Constant 0.663*** 0.012 0.554%** 0.011 0.476%** 0.021
Male -0.104%*** 0.017 -0.070%*** 0.016 -0.076%** 0.015
Black -0.127%** 0.022 0.073*** 0.021 0.126*** 0.021
Black x Male -0.070%*** 0.033 -0.054* 0.029 -0.056** 0.028
Hispanic -0.168%*** 0.026 -0.039 0.025 0.013 0.025
Hispanic x Male 0.029 0.037 0.012 0.035 0.015 0.034
General Sciences - - 0.025%** 0.012 0.018 0.011
Arithmetic Reasoning - - 0.026%** 0.012 0.024** 0.012
Mathematical Knowledge - - 0.117*** 0.012 0.103*** 0.011
Assembling Objects - - 0.020%* 0.009 0.011 0.008
Word Knowledge - - 0.003 0.012 -0.015 0.011
Paragraph Comprehension - - 0.080*** 0.009 0.069*** 0.012
Family Covariates No No Yes

R? 0.033 0.237 0.300
Observations 5709 5709 5709

Table 8: OLS regression results. *, ** and *** indicate that the coefficient is significant at 10%, 5% and 1%
respectively; robust standard errors are reported. The sample was restricted among those who completed at
least eight grade; this implies to drop only 0.5% of the observations. Family covariates include, for example,
mother education, broken family, among others. See Table C1 in appendix C for similar regressions as in

tables 5, 7 and 8, with the only difference that the sample size is kept constant across specifications (results

do not change). Data: NLSY97

4 Factor Model of Educational Attainment

This section develops a sequential model of educational attainment coupled with a measurement

system for cognitive and non-cognitive factors that provides several advantages relative to conven-

5 Armed Forces Vocational Aptitude Battery (ASVAB) subtests: Mathematical Knowledge, Arithmetic Reasoning,

Word Knowledge, Paragraph Comprehension, Assembling Objects and General Sciences.

16



tional OLS regression outcomes. For instance, possible problems of measurement error could be
addressed. Moreover, this model will allow to distinguish the effects of non-cognitive skills from the
cognitive ones (e.g. covariates such as GPA are most likely a function of cognitive and non-cognitive
abilities) and to understand the effects of these skills at each stage of the schooling career. In addi-
tion, it will help to recover the disparities in the relative distribution of cognitive and non-cognitive
skills between males and females, and to provide further evidence about the importance of skills
in the gender gap size. The model follows the spirit of the factor model presented in Cameron and
Heckman (2001). However, three main characteristics distinguish this work from theirs. First, the
number of factors considered is higher. Second, the inclusion of a measurement system helps to
give a specific interpretation to each factor. Third, the factors are allowed (by construction) to be
correlated with a subset of the agents characteristic{™}

The key points of this strategy are based on two main ideas. First, incorporate into the analysis
the fact that schooling attainment is the consequence of previous educational decisions [Cameron
and Heckman (1998)]. Second, the inclusion of two latent factors associated with cognitive and
non-cognitive skills is assumed; where these are known by each individual and fixed by the time
agents start to make their schooling decisionﬂ In addition, these latent (for the econometrician)
skills are assumed to be mutually independent where a measurement system will be used for their
identification. The independence assumption may sound strong a priori; however, as it is described
below, it provides (in the worst case) a lower bound for the effect of non-cognitive skills. Finally,
the identification strategy follows Carneiro, Hansen, and Heckman (2003).

The remaining parts of this section are organized as follows: first, a description of the mea-
surement system for the identification of latent factors (i.e. cognitive and non-cognitive skills) is
provided; second, a sequential model of educational attainment is presented; and third, the complete

likelihood is shown.

4.1 Measurement System

The following empirical strategy is just focused on the African American and white subsamples;
therefore, the intention is to recover the relative distribution of skills among white females, white
males, black females and black males; and their effects on educational attainment. Cognitive and

non-cognitive skills of white females are assumed to be:

<99NCC>NN<<3)<3?>> 0

*Tn Cameron and Heckman (2001) and Heckman, Stixrud and Urzua (2006), among others, the factors need to be

independent of all the covariates.

4TEven though, factors are not allowed to change over time, they are able to fully explain the gender gap.
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Factors have no scale associated with them, implying that it is not possible to know whether 1
or 100 is a substantial amount of the factor or not, and given that they are not observed, there
is no way to know it. Therefore, normalizations of the means and the variances (without loss of
generality) set the location and scale of the factors.

In order to recover the mean and standard deviation of the skills distributions for each subgroup
of the population; cognitive (C) and non-cognitive (NC') abilities are expressed relative to white

females’ skills:

FC = 6Y + af'male; + aSmale; 05 + af black; + (2)

afblack:i * 00 + ag Sblack;  male; + g Sblack; * male; * 00

FNC = 9?70 + o/lvcmalei + aévcmalei * GNC + o3 NCblack; + (3)

o black; « ONC + ol Cblack;  male; + o Cblack; * male; x ONC

Therefore, af and (1 + a4) (where u = C or NC') provide the mean and standard deviation of
white males skills relative to white females, a4 and (1 + af) work similarly for black females, and
finally (af + of + a¥) and (1 + of + aff + of) for black males. Notice that the coefficient on 6} is
set to be equal one for identification purposes (i.e. sets the scale).

Linear measurement systems are assumed in order to identify the latent factors. In this sense,
the Armed Forces Vocational Aptitude Battery (ASVAB) tests will be considered as noisy measures
of cognitive skills that will help to identify the factor loadings:

G =1 Y9 F + 5 Xi + e

: (4)
Gij =15 +75 FC+'y X+l

where G;; with j = 1,...,6 represents the result of agent ¢ in the test j (i.e. paragraph com-

prehension, word knowledge, mathematical knowledge, arithmetic reasoning, general sciences and

assembling objects), FiCthe cognitive factor and X; a vector of covariates (i.e. family background

characteristics and age at the time the tests were taken@.

A relatively similar linear system is considered in order to identify the non-cognitive factor:

(5)

Him =10 ¢ 4952 O FC + 950 CPNC + 4G O X + €,

181n order to provide robustness checks, controls for the schooling grade at the time of the exam were also included

in other specifications and the results did not change.
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where H;,, with m = 1,...,5 represent GPA at grade 8, school retention between grade 1 to 8,
suspensions from school (until age 14), involvement in fights with the intention to hurt (until age
14) and precocious seﬂ In order to control for possible misreport bias, the measure precocious
sex includes a dummy for male. Fz-cand Fl-N ¢ denote the cognitive and non-cognitive factors and
X, represents a vector of family covariates. It is important to notice that there are no exclusive
measures for non-cognitive skills. This implies a literal interpretation of the “non-cognitive” term,
where FiN C will capture all the information in the H’s that cannot be explained by cognitive
abilitiesPY]

The joint probability of the observed data is assumed to be independent over equations once
conditioning on FZC, FiN ¢ and X;. Therefore, this methodology can be characterized as a particular
type of matching where the match variables creating conditional independence are not observed by
the econometrician. A last normalization is required in order to completely identify the model; the
sign of the factors effect needs to be established; hence, the coefficients 7§; and 'yglN ¢ were set such

that more of the factors is “good”P!] Finally, the distribution of the errors are assumed normal™]

in the case of continuous variables and logit distributed for the binary oneg™}

4.2 Sequential Model of Educational Attainment

Agents make sequential decisions in order to define their final schooling level based on a set
of family covariates and latent endowment In each period males and females have to decide
whether to continue their studies, where their choice set is determined by their previous decisions.
More specifically, students initially choose whether to finish grade 10. If the student drops ou no
further decisions are made (i.e. dropping out constitutes an absorbing state), if the student finishes

grade 10, then he/she has to make an additional decision, that is whether to finish grade 11. This

Y Precocious sex denotes sexual debut before age 15. According to Armour et al. (2007) experiencing sexual debut
earlier than one’s peers is correlated with higher risks of engaging in delinquency compared to the risks experienced
by adolescents debuting at the same time as their peers.

50Given that the aim of this paper is to explain the gender gap, the fact that this model is not accounting for
constraints is not likely to be a concern (boys and girls on average face the same constraints given that they come
from same type of families and attend same type of schools).

5L An alternative normalization would be to set 7§, and v${¥ equal to 1. This normalization would take care of
the scale and sign of the effect of the factors. Notice that the normalization implemented in the paper is equally valid
as this one.

52Mean 0 and variance 1.

53 Basically, the different configuration of the error terms depending on the type of variable is due to computational
issues. Assuming logit distributions speeds up considerably the time of estimation.

4 As in Cameron and Heckman (2001) wages were not considered.

55If a student is not enrolled in school for two consecutive periods, then it is considered as a dropout. This
definition avoids considering as a dropout a student who left school one period due to a quite specific reason (e.g.
health problem).
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process continues until the last year of college education or until they decide to stop their schooling
career.

The latent utility of agent ¢ from making educational choice s is defined as follows:

Vis = ﬂOs + ﬁlsFiC + /BZSFZ'NC + 183SZ'i + 1645Xi + €is (6)

where X, Ficand FiN C have the same definition as above, g; ¢ is the error term which is logit
distributed and independent of the regressors, and Z; = {male, black, black*male}m The intention
is to analyze the statistical significance and the sign of the coefficients on Z; (at each educational
level) once the latent factors are incorporated.

It is crucial to notice that the inclusion of factors controls for the dynamic selection process
that occurs during the transitions from one grade to the next. Basically, selection occurs as low
ability students leave school in early stages; and hence dropout from the sample. Therefore, it is
expected that the distribution of abilities shifts to the right with later grade

The binary outcome variable can be defined as:

1if Vis >0
D;s = (7)

0 otherwise

Therefore, the probability of finishing school level s can be expressed as a logit model:

PI‘(Z)Z s

)

1EC, FNY 2;,X; Di sy =1) =Pr(Vis > 0 | FY, FNC 2, X; , Dj -1 =1) (8)

eXp{BOs + 518Fi0 + 525F’ZNC + /835Zi + B4sxi}
Z eXp{/BOs + 618171'0 =+ /BQSFZNC + 1835Zi + /645Xi}

where D; ;1 is the past decision taken by agent i. Finally, the probability of any sequence of life

cycle schooling histories can be written as:

S
[1[Pr(Dis = 1FS, FNC, Zi, X, Dy o1 = 1)] ¥ Pr(Dys 1 = 0| Ff, Y9, 2, X Dis = 1) (9)
s=1
This expression implies that the likelihood of achieving educational level s is equal to the probability
of reaching grade s times the probability of not continuing to s + 1.
Notice that any dependence between D; s and D; ;1 for the same person conditional on Z; and

X;, arises from Fl-c and FiN ¢ (the only exception occurs when D; s—1 = 0). Finally, the schooling

6 3,, and B, represent vectors of parameters.
"Conditional on the initial schooling decision, § (which is embedded in the F’s) and the covariates are not
independent. In order to understand why; consider the following example: it is expected that youths from very poor

families tend to continue schooling only if they have high levels of cognitive and/or non-cognitive skills.
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decisions are assumed to be independent from the measurement equations once FZC, FZ-N ¢ X; and

Z,; are included in the estimation.

4.3 Likelihood

Given that 02-0 and 01]-\[ ¢ are not directly observed, then it is necessary to integrate them out.
Therefore, the complete likelihood (after considering the independence assumptions) can be written

as follows:

. «  (10)

J

N s
H// [H Pr(Dys = 1|/FC, FNC 2, X; D o 1 = 1)] *
i=1 s=1

J
Pr(Gij| X, FF)
=1

M
. [ I Pr(Hun|X,, FC, ENO)| £(6°) £(67C)aoCao™C
m=1

Following, Aguirregabiria and Mira (2007), the distributions of the latent factors are considered
as a discretized version of Normal(0, 1) distributions with 7" = 21 points of support, where 92 is
the expected value of a standard normal random variable between percentile 100((¢ — 1)/T") and
percentile 100(¢/T") (k indicates cognitive or non-cognitive factor). If p; is denoted as the percentile
100(t/T) of a standard normal such that p; = ®~1(t/T), then 0}, = —(¢(pt)—p(pi—1))T. Alternative

numerical integration methods such as the composite Simpson’s rule provide similar results.

5 Results

The results presented in this section are focused on the African American and white subsamples
of the N LSYQ?@ The remaining parts of this subsection are organized as follows: first, results of
the educational attainment model are presented; and second, the mean and standard deviation of

the estimated factors distributions are compared between genders.

5.1 Educational Attainment

Table 9 shows estimation results of the educational attainment model where agents make se-
quential decisions from grade 10 to (at most) the last year of collegﬂ Three main conclusions can
be extracted from this table. First, males are no longer less likely to finish high school or enrolled
in postsecondary education after controlling for the latent factors. Indeed, men are shown to have

“higher preferences” for educational attainmen@ This finding is consistent with the empirical

% The estimation outcomes do not include family covariates due to their lack of effect on the gender gap size. Table
D1 of appendix D shows that the gender gap results are similar when family covariates are included.

59 Most students are 16 years old in grade 10, which is the age when they start to make their own schooling decisions.

0Tt is important to emphasize that given boys and girls come on average from the same type of families, then

family background covariates cannot explain the gender gap (as it was shown in the previous section).
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regularity that women still spend more time at homﬂ, and the fact that the expected benefits for
education attainment continue being higher for males than females [see Becker et al. (2010)]. In
a similar vein, Hubbard (2011) has shown that the college premium for women is not higher than
the premium for men once topcoding biases in the CPS survey are corrected. finally, .

Second, African Americans show “higher preferences” for college. This result should not be sur-
prising given that wage premium for college educated blacks, conditional on ability, is a distinctive
characteristic of the US labor market [Arcidiacono et al. (2010)]. In a similar vein, Neal (2006)
indicates that college educated blacks and whites have comparable wages at the time of initial entry
into the labor market, which implies the presence of a substantial black wage premium given the
racial differences in average AFQT scores.

Third, both latent factors are statistically significant different from zero at each stage of school-
ing career; however, the relative importance of one skill over the other varies across transitions.
Cognitive abilities (conditional on reaching certain grade) have higher impact to complete an edu-
cational level than non-cognitive ones; especially after finishing high school. For example, Graphs
1 and 2 show that the probability of finishing grade 12 for white females (conditional on being
enrolled in it) is more responsive to different values of non-cognitive skills than the probability of
completing the fourth year of college (conditional on being enrolled on it). More precisely, Graph 1
indicates that young people with quite low levels of cognitive skills still show high probabilities of
finishing high school if their levels of non-cognitive skills are high . On the contrary, Graph 2 shows
that the probability of finishing the fourth year of college is considerably smaller (irrespective of
non-cognitive levels) if cognitive skills are very low (see for example, coordinates -3 (cog), 5 (non-
cog) in each graph). However, as it is shown in the following section, the substantial disparities in
the distribution of non-cognitive skills between males and females make these abilities more relevant

in terms of the gender gap size.

5.2 Skills Distributions

Table 10 presents the means and standard deviations of the estimated distributions of skills
for both genders and racial group@ White and black males show lower average skills than their
females counterparts. However, gender differences in non-cognitive abilities are substantially higher
than cognitive ones. In terms of variances, white males present higher dispersion than white
females on both skills; this implies that the (right) intersection of their cognitive distributions

occurs at the 93 percentile; while for the non-cognitive distribution it occurs at the 99 percentile.

5'While 96% and 89% of college educated and (just) high school graduates males participate in the labor force,
84% and 74% respectively of females do so. These proportions only include white and black subsamples between 24
and 50 years old during the period 2000 - 2009. Source: IPUMS-CPS.

62The values of the parameters o} to o (where u = C or NC) and their statistical significance can be found in

Table D3 of appendix D. In addition, appendix E shows the values of the measurement system coefficients.
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Educational Progression. Full Sample

Finish Grade 10 Finish Grade 11 Finish High School College 1 College 2 College 3 College 4 Finish

Coef. Std.Err. Coef. Std.Err. Coef. Std.Err. Coef. Std.Err. Coef. Std.Err. Coef. Std.Err. Coef. Std.Err. Coef. Std.Err.
Constant 3.539%** 0.123 3.423%%* 0.122 2.934%** 0.106 0.582%%* 0.067 1.294%** 0.088 0.788%** 0.101 0.876%** 0.134 0.699%** 0.151
Male 0.792%%** 0.157 0.626%** 0.169 0.813%** 0.161 0.151 0.105 0.222 0.147 0.232 0.160 0.018 0.182 0.253 0.172
Black 1.337%%* 0.207 0.899%** 0.220 0.907*** 0.202 1.723%%% 0.169 0.852%** 0.218 1.202%** 0.258 0.909%** 0.299 0.237 0.280
Black x Male -0.106 0.247 -0.170 0.263 0.006 0.254 -0.005 0.205 0.554%* 0.290 0.430 0.335 0.583 0.399 0.492 0.411
FG 1.357%%* 0.080 1.099%** 0.084 1.151%%* 0.082 1.688%** 0.077 1.272%%%* 0.103 1.444%%% 0.126 1.458%** 0.159 0.636%** 0.135
FNC 0.829%** 0.086 0.760%** 0.093 0.773%** 0.093 0.761%** 0.077 0.667*** 0.108 0.908%** 0.138 0.731%%* 0.169 0.475%** 0.166

Table 9: White and black sample model estimation results (logit coefficients). *, ** and *** indicate that the coefficient is significant at 10%, 5%
and 1% respectively. Data: NLSY97
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Graphs 1 and 2: White females probability of finishing grade 12 and fourth year of college (conditional

on being enrolled in them) for different levels of cognitive and non-cognitive skills. Data: NLSY97
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Factors: Normal Distributions

Cognitive Non-cognitive
Mean Std. Dev. Mean Std. Dev.
White Female 0 1 0 1

White Male -0.067 1.092 -1.003 1.353
Black Female -1.203 0.957 -0.256 0.849
Black Male -1.336 0.909 -1.672 1.125

Table 10: Factors distributions mean and standard deviation of black and white males and females. Data:

NLSY97

Similarly, African American males show a higher variance in non-cognitive abilities than their
females counterparts. This evidence is consistent with Hedges et al (1995), Arden et al (2006) and
Deary (2007) et al. which evidence shows that males present higher variances in cognitive skills
than females.

Table 10 also indicates the presence of higher disparities in skills average distributions between
black males and females than between whites. For instance, while the difference in non-cognitive
skills between whites is around one standard deviation (i.e. 1.003) of white females distribution,
for blacks the difference (based on the same scale as whites) is 1.41@ In this sense, simulation
exercises (as it is shown in the following section) indicate that if disparities in skills between black
males and females mirrored (in size) the disparities between white men and women, then the size

of the gender gap in college enrollment would be the same for both races.

6 Implications of the Model

The sequential model makes it possible to analyze the full profile of males and females schooling
career from multiple perspectives. In order to provide the baseline picture, panel A of Table 11
shows the total sample proportion of girls and boys (open by racial group) that finish the different
educational levelﬁ Women constitute the majority (conditional on race) in all the schooling years,
and their overrepresentation is increasing every year. A substantial proportion of black males drop
out high school, therefore gender disparities in college enrollment are also due to an important

proportion of boys not even completing the necessary steps to attend college.

3 Being -1.416 statistically significant higher than -1.003.

%4The proportion of students enrolled in college is smaller than the one presented in table 1. This difference is
given by the fact that in this section if a student drops out school for two consecutive periods it will be considered
to be forever out of the schooling career. Notice, that the size of the gender gap does not change under this new
configuration of the data. This assumption is made in order to identify the critical periods. Figure D1 of appendix

D shows how well the model fits the data.
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It has been shown (in Table 9) that males have “higher preferences” for educational attainment
than females after controlling for skills differences. This implies that the gender gap in college
enrollment would be bigger if boys had the same preferences as girls. In order to quantify how
much bigger it would be, panel B of Table 11 displays the educational attainment of men after
imposing women preferences on them. Results indicate that the percentage of black and white
men enrolled in college would be only 22% and 39% respectively. Therefore, gender disparities for
whites would increase from 10% to 15% and for African Americans from 17% to 22%.

The relative importance of one skill over the other is quite relevant in terms of policy recom-
mendations. For instance, if a policy intends to close gender disparities in educational attainment;
then establishing the importance of each skill matters, given that non-cognitive abilities are more
malleable than cognitive ones [Cunha et al. (2005)]. Panel C of Table 11 shows the proportion of
males that would finish each educational level if factors were increased by one standard deviation
(one at a time). The results indicate that such an increase in cognitive skills has a higher impact
on the probability of finishing certain grade than a similar one on non-cognitive skills. In addition,
cognitive abilities become more relevant for college than non-cognitive ones. For instance, one stan-
dard deviation increase in males’ non-cognitive abilities would improve the proportion enrolled in
college from 0.44 to 0.60 for whites and from 0.27 to 0.41 for blacks. However, a similar increase in
cognitive abilities would lead to proportions of 0.70 and 0.51 of white and black males respectively.

These results do not imply that non-cognitive skills are not important for the gender disparities
in educational attainment; on the contrary, the fact that boys and girls have higher differences in
these skills than in cognitive skills levels turns out to be more relevant in explaining the gender
gap. In order to show this, panel D of Table 11 presents the white and black males unconditional
probability of finishing each schooling level if it is assumed that they have the female skills distri-
bution (one at a time). For instance, if black males had black females’ non-cognitive distribution,
82% would graduate from high school and 45% would enroll in college. However, the percentage of
black men finishing grade 12 and attending postsecondary education would only be 65% and 31%,
if instead they had the cognitive distribution of black women. To sum up, the observed gap in
college enrollment is not only a consequence of a significant number of boys deciding not to enroll
in college after finishing high school; a substantial proportion leaves the system before graduating

from high school, in part due to low levels of non-cognitive skills.

6.1 Cross-Racial Differences

It was described earlier that the size of the gender disparities in college enrollment are much
bigger among blacks than among any other racial group. In this sense, it is suitable to analyze if
this empirical regularity can be explained by the fact that African Americans show higher gender

differences in average skills (see Table 10) than whites. Three simulation exercises have been

26



Educational Attainment

Grade 10 Grade 11 Grade 12 College 1 College 2 College 3 College 4 Finish

Panel A: Baseline Model

Males and Females in Each Grade as Proportion of Total Demographic Subsample

White Female 0.93 0.88 0.82 0.54 0.45 0.37 0.32 0.25

White Male 0.91 0.85 0.78 0.44 0.36 0.28 0.23 0.18

Black Female 0.91 0.83 0.74 0.44 0.33 0.24 0.18 0.13

Black Male 0.85 0.73 0.63 0.27 0.21 0.14 0.10 0.08
Percentage of Males in Each Grade Conditional on Race

White Male 494%  49.0%  48.9% 45% 44.3% 43% 12%  42.2%

Black Male 482% 46.6% 45.9% 381% 384% 36.5% 35.8% 37.5%

Panel B: Males with Female Preferences for Educ. Attainment
Males in Each Grade as Proportion of Total Demographic Subsample
White Male 0.85 0.76 0.67 0.39 0.32 0.24 0.20 0.16
Black Male 0.77 0.63 0.49 0.22 0.15 0.09 0.06 0.04
Panel C: One Standard Deviation Increase in Skills

Males in Each Grade as Proportion of Total Demographic Subsample

White Male Cognitive 0.97 0.94 0.91 0.70 0.63 0.54 0.48 0.40
White Male Non-cognitive 0.96 0.93 0.89 0.60 0.53 0.45 0.39 0.33
Black Male Cognitive 0.94 0.87 0.80 0.51 0.43 0.34 0.28 0.22

Black Male Non-cognitive 0.92 0.85 0.77 0.41 0.34 0.26 0.21 0.16
Panel D: Males with Female Skills Distributions
Males in Each Grade as Proportion of Total Demographic Subsample

White Male Cognitive 0.92 0.86 0.80 0.45 0.37 0.29 0.23 0.18
White Male Non-cognitive 0.96 0.92 0.88 0.56 0.48 0.40 0.34 0.28
Black Male Cognitive 0.86 0.75 0.65 0.31 0.24 0.17 0.13 0.10

Black Male Non-cognitive 0.94 0.88 0.82 0.45 0.38 0.30 0.23 0.18

Table 11: Estimated educational attainment open by gender and race. The percentage of males in each
grade conditional on race (see bottom lines of Panel A) refers to the number of males of race r (i.e. black
or white) in grade g divided by the total number of race r youths (males plus females) in that grade. Data:
NLSY97.
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performed with this aim. First, college enrollment was simulated under the assumption that average
differences in cognitive skills between black males and females are similar to white gender differences.
More specifically, this means turning off the coefficient oz5c from equation 2. The second simulation
repeats this same procedure but this time with non-cognitive skills (i.e. turn off aév Cfrom equation
3). TFinally, the last simulation turns off both coefficients o' and af. Table 12 shows the
differences between the white and black gender gap in each of the described scenarios (i.e. white
gap - black gap). Results indicate that more than 70% of the “additional” gap observed among
African Americans can be explained by higher gender differences in non-cognitive skills as compared
to whites; while less than 30% is explained by higher differences in cognitive skills. Therefore, non-

cognitive skills are crucial to explain why African Americans show considerable gender disparities

in educational attainment.

College Enrollment Gender Gap Across Races
White Gap - Black Gap

Actual Difference -0.07
Simulation Cognitive Skills (af’ = 0) -0.05
Simulation Non-cognitive Skills (Ozév C= 0) -0.02
Simulation Both Skills (a)'¢ = af = 0) 0

Table 12: Changes in the difference between the white and black gap if differences in gender skill distrib-

utions among blacks mirror the white ones. Data: NLSY97.

6.2 Oaxaca’s Decompositions

An alternative approach to quantify the gender gap in educational attainment is to perform a
sequence of Oaxaca’s decompositions for each level of schooling career. These decompositions will
show in more detail how differences in skills levels and preferences contribute to explain the gaps.
For example, results in panel B1 of Table 13 indicate that if gender differences in preferences were
eliminated, then equalizing the cognitive and non-cognitive levels of African American males and
females would close a gap of 0.221. This means that the sign of the gender gap would change (i.e.
more males than females would attend college). This table also points out that males have “higher
preferences” for educational attainment than females. For instance in the absence of differences in
skills between genders, the proportion of white males finishing the first year of college would be
4.7% higher than the proportion of white females.

Panels A2 and B2 of Table 13 indicate that most of the gap due to skills differences is mainly
explained by disparities in non-cognitive abilities. If preferences for educational attainment were

the same across genders, then more than 80% of the gap due to skills differences would be explained

28



by differences in non-cognitive abilities (for both races)@

6.3 Dynamic Selection Process: Factors Distribution

Finally, Table 14 shows the evolution in cognitive and non-cognitive skills due to the dynamic
selection process that occurs at each schooling level (i.e. low skill students left school in early stages
and hence dropout from the sample). The intention is to analyze if the selection process is mainly
driven by a type of skill. Results indicate a substantial increase in the mean of cognitive skills
distribution between the end of high school and the last year of college. In addition, white males
show a higher mean of cognitive abilities than females by the end of schooling career (despite they
started behind). In terms of non-cognitive skills, black males show important shifts between grade
9 and the end of college. These changes are of much higher magnitude than the ones experienced
by white or black females (i.e. more than twice). To sum up, this table indicates that the dynamic
selection process is operating intensively in both factors, though the selection process in terms of

cognitive skills is more aggressive after high school.

Selection Process: Evolution of Mean Factors
Grade 9 Grade 12 College 1  College 4
Cognitive Skills

White Female 0 0.182 0.499 0.796
White Male -0.067 0.170 0.603 0.953
Black Female -1.203 -0.966 -0.622 -0.213
Black Male -1.336 -1.039 -0.615 -0.238
Non-Cognitive Skills
White Female 0 0.117 0.245 0.424
White Male -1.003 -0.772 -0.512 -0.187
Black Female -0.256 -0.131 -0.026 0.168
Black Male -1.672 -1.375 -1.135 -0.782

Table 14: Cognitive and non-cognitive average skills at selected grades open by gender and race. Data:

NLSY97.

To conclude, the previous set of results have shown that once controls for cognitive and non-
cognitive skills are included, males are not less likely to attend college than females, being the
disparities in the distribution of non-cognitive skills quite relevant to explain the gender gap in

educational attainment within and across races.

%5 Appendix F shows Oaxaca decompositions using males covariates as base.
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Oaxaca’s Decompositions: Unconditional Probability (Base: Females Covariates)

Grade 10 Grade 11

Finish HS College 1 College 2 College 3 College 4 Finish

Actual Gap -0.023 -0.035
Gap due to Preferences 0.033 0.05
Gap due to Skills Diff. -0.056 -0.085
Panel A2:
Cognitive 13% 12%
Non-cognitive 87% 88%
Gender Gap -0.062 -0.106
Gap due to Preferences 0.039 0.057
Gap due to Skills Diff. -0.101 -0.163
Panel B2:
Cognitive 6% ™%
Non-cognitive 94% 93%

Panel Al: Whites

-0.036 -0.097 -0.093 -0.091 -0.087
0.077 0.047 0.047 0.045 0.034
-0.113 -0.144 -0.140 -0.136 -0.121
Contributions to Gap due to Skills Differences
12% 15% 13% 10% 9%
88% 86% 87% 90% 91%
Panel B1: Blacks
-0.113 -0.169 -0.125 -0.104 -0.082
0.095 0.052 0.084 0.089 0.083
-0.208 -0.221 -0.209 -0.193 -0.165
Contributions to Gap due to Skills Differences
8% 17% 19% 20% 22%
92% 83% 81% 80% 7%

-0.067
0.037
-0.104

7%
93%

-0.051
0.088
-0.139

22%
7%

Table 13: Oaxaca’s decompositions for unconditional probability of finishing different stages of schooling career. Black and whites separately were

considered, using females covariates as base. Data: NLSY97.



7 Conclusions

The sizable gender gap in college enrollment, especially among African Americans, constitutes
an empirical regularity that may have serious consequences on marriage markets, males labor force
participation and college campuses diversity. Regressions results indicate that family background
covariates have no impact on the gender gap. However, the estimation of a sequential model for
educational attainment indicates that disparities in cognitive and non-cognitive skills more than
explain the gender differences. Indeed, males are shown to have “higher preferences” for schooling
than females after controlling for the latent factors.

Cognitive skills exhibit a higher effect (conditional on reaching certain grade) to transition from
one schooling level to the next than non-cognitive ones, especially for college enrollment. However,
the substantial disparities in the distribution of non-cognitive skills between males and females
make these abilities crucial to explain the gender gap size within races. Moreover, the observed
gap in college enrollment is not only a consequence of a significant number of boys deciding not to
enroll in college after finishing high school; a substantial proportion leaves school at early stages,
in part due to low levels of non-cognitive skills.

The puzzling gap size between African American males and females is mainly explained by the
substantial gender differences in non-cognitive skills distribution. Simulation exercises show that
if black gender disparities in skills mirrored the white ones, then the size of the gap would be the
same for both races.

Finally, the fact that the difference in the total population proportion of white and black females
attending college (13%) is smaller than the proportion between black females and black males (17%)
indicates that it may be necessary to develop public policies that target specific subgroups of the

population (e.g. black males).
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8 Appendix A

Gender Gap in Undergraduate Fall Enrollment

Race
Year White Black Hispanic Asian
2000 -10.7% -25.5%  -13.8% -4.9%

2001 -10.8% -26.2%  -14.4% -5.6%
2002 -11.2% -27.2%  -15.3% -6.1%
2003 -11.8% -28.1%  -16.9% -7.3%
2004 -11.8% -28.6% -17.1% -7.5%

Table A1: Difference in the percentage of undergraduate fall enrollment in degree-granting institutions
between males and females (conditional on race). For instance, the percentages of white males and white
females enrolled in degree granting institutions conditional on total white enrollment in 2004 were 44.1%
and 55.9% respectively; then, the difference is -11.8%. The percentages in Tables 2, 3 and 4 follow the same
interpretation. Source: NCES

Gender Gap in Associate’s degrees. Year 2002 - 2003

White Black Hispanic Asian

Gap -18%  -32% -21% -14%
Selected Majors

Business -26%  -28% -26% -44%
Engineering 25% 10% 22% 37%
Health Professions -65%  -35% -30% -43%

Liberal Arts and Sciences -47%  -30% -60% -55%

Table A2: Difference in the percentage of Associate’s degrees and majors obtained in the academic year

2002-2003 between males and females conditional on race. Source: NCES
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Gender Gap in Bachelor’s degrees. Year 2002 - 2003
White Black Hispanic Asian

Gap -13%  -33% -21% -9%
Selected Majors

Business ™ -22% -10% -31%
Computer and Information Sci.  15% 1% % 44%
Health Professions -29%  -14% -13% -29%
Liberal Arts and Sciences -™% -5% -13% -9%
Psychology 24%  -12% -19% -27%

Table A3: Difference in the percentage of Bachelor’s degrees and majors obtained in the academic year

2002-2003 between males and females conditional on race. Source: NCES

9 Appendix B

NAEP Reading and Math Average Scores
White Black
Math

Male Female Male Female

249 247 222 223
National

(0.3) (0.2) (0.4) (0.5)

250 250 219 220
Large Cities

(1.4) (0.9) (0.8) (0.7)

Reading

227 233 200 209
National

(0.3) (0.3) (0.6) (0.6)

230 236 198 205

Large Cities
(1.7) (1.4) (1.1) (1.0)

Table B1: National Assessment of Educational Progress, average scores results of fourth grades students

in reading and math at national level and large cities. Source: U.S. Department of Education
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NAEP Reading and Math

Proportion Performing Below Basic Level

National Level

Math Reading

Male Female Male Female
Grade 4 19% 19% 38% 31%
Grade 8 28% 29% 30% 22%

Table B2: Proportion of students in fourth and eight grade performing below the basic level in the National
Assessment of Educational Progress tests at the national level. Source: The Nation Report Card. Reading

2009 and Mathematics 2009, National Assessment of Educational Progress at grades four and eight.
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10 Appendix C

OLS Regressions (Constant Sample)

Dependent Variable: College Enrollment

Variable Coef. Std.Err. Coef. Std.Err. Coef. Std.Err. Coef. Std.Err.
) (2) 3) (4) () (6) (7) (8)
Constant 0.689*+* 0.013 0.591 % 0.025 0.639%** 0.013 0.575%** 0.012
Male -0.107*** 0.018 -0.115%** 0.016 -0.013 0.016 -0.076*** 0.016
Black -0.132%** 0.024 0.009*** 0.023 -0.008 0.021 0.065%** 0.022
Black x Male -0.087** 0.034 -0.092%+* 0.032 -0.022 0.031 -0.066** 0.031
Hispanic -0.184%%F  0.027 -0.048* 0.027  -0.112""" 0.025 -0.054%* 0.027
Hispanic x Male 0.031 0.039 0.018 0.037 0.054 0.036 0.018 0.037
Family Covariates No Yes No No
Non-Cognitive Proxies No No Yes No
Cognitive Proxies No No No Yes
R? 0.038 0.199 0.279 0.240
Observations 5109 5109 5109 5109

Table C1: OLS regressions similar to those presented in Tables 5, 7 and 8 with the only difference that the sample is kept constant. Tables 5,
7, and 8 intend to maximize the size of the sample, while these tables show that the results are similar when the sample is kept constant. Family

covariates, non-cognitive proxies and cognitive proxies are the same to those included in tables 5, 7 and 8 respectively. Data: NLSY97



11 Appendix D

Table D1 presents the estimation results of the educational attainment model (as in table 9) but with the difference that the following
family background covariates were included in the estimation: mother education, number of household members with age less than 18,
and an indicator for broken family. As it was mentioned earlier, the relevant results do not change: the gender gap in college enrollment

is no longer present after the inclusion of the factors and both skills are statistically significant in each stage of the schooling career.

Educational Progression. Full Sample (With Family Covariates)

Finish Grade 10 Finish Grade 11 Finish High School College 1 College 2 College 3 College 4 Finish

W

w Coef. Std.Err. Coef. Std.Err. Coef. Std.Err. Coef. Std.Err. Coef. Std.Err. Coef. Std.Err. Coef. Std.Err. Coef. Std.Err.
Constant 3.429%** 0.158 3.197*** 0.147 2.702%%* 0.135 -0.010 0.109 0.840%** 0.129 0.227 0.157 0.232 0.209 0.362* 0.209
Male 0.940%** 0.176 0.817%** 0.187 0.961%** 0.179 0.202* 0.118 0.329%** 0.163 0.269 0.176 0.255 0.218 0.425%%* 0.197
Black 1.326%** 0.230 1.090%*** 0.241 1.147%** 0.228 1.855%** 0.185 0.938%** 0.235 1.347%** 0.279 1.193%** 0.347 0.333 0.303
Black x Male -0.009 0.276 -0.277*%* 0.289 0.031 0.287 0.173 0.225 0.670%* 0.311 0.594 0.361 0.784%* 0.451 0.679 0.422
FC 1.182%** 0.079 0.994%** 0.079 0.981%** 0.076 1.489%*** 0.072 1.104%** 0.093 1.300%** 0.115 1.349%** 0.157 0.590%** 0.123
FNC o X -

0.928%** 0.096 0.807*** 0.100 0.856%** 0.102 0.820%** 0.084 0.767*** 0.116 0.977*%* 0.147 1.061%** 0.205 0.679%** 0.185

Table D1: White and black sample model estimation results (logit coefficients). *, ** and *** indicate that the coefficient is significant at 10%,

5% and 1% respectively. Family covariates were included in the estimation. Data: NLSY97



Table D2 shows the mean and standard deviation of factors distributions after including family

covariates in the estimation. The results indicate that differences between blacks and whites on

cognitive and non-cognitive skills are reduced in relation to the results in table 10; however, racial

differences persist, with the exception of non-cognitive skills for black females.

Factors: Normal Distributions

Cognitive Non-cognitive
Mean Std. Dev. Mean Std. Dev.
White Female 0 1 0 1
White Male -0.086 1.151 -1.102 1.329
Black Female -1.035 0.959 -0.091 0.860
Black Male -1.228 0.969 -1.613 1.071

Table D2: Factor means and standard deviations of black and white males and females, after including

family background covariates. Data: NLSY97.
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Parameters of Factors Distributions (oY)

Cognitive Non-cognitive
Variable Coef. Std.Err. Coef. Std.Err.
(1) (2) (3) (4)
male; -0.067* 0.035 -1.003%** 0.074
male; * 6} 0.092%** 0.027 0.355%** 0.076
black; -1.203%** 0.060 -0.256%*** 0.097
black; * (9;L -0.043 0.040 -0.151 0.128
black; * male; -0.067 0.078 -0.413%** 0.133
black; x male; x 07 -0.140%** 0.058 -0.079 0.075

Table D3: Coefficients and standard errors of the factors parameters (i.e af to ag). Data: NLSY97

12 Appendix E
Measurement System Parameters (Cognitive Variables)
Arithmetic Reasoning  Assembling Objects ~ Word Knowledge  Paragraph Comprehension ~ Math Knowledge  General Sciences
Coef. Coef. Coef. Coef. Coef. Coef.
Coustant -2.022%** -1.7TTHEE -3.000%** -2.35 7k -3.547Hk -2.540%**
FC¢ 0.641%** 0.567*** 0.596%** 0.637*** 0.625%** 0.609***
Age Asvab 0.156%** 0.140%** 0.227%%* 0.177%4% 0.256%+* 0.192%#*

Table E1: Coefficients and standard errors of the cognitive measurement system. “Age Asvab” denotes

the age at the time the exam was taken. Data: NLSY97
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Measurement System Parameters (Cognitive and Non-Cognitive Variables)

Fights Grade Retention  Precocious Sex  GPA Grade Eight  Suspensions

Coe. Coef. Coef. Coe. Coe.
Constant  -2.534%** -3.144%%* -2.255%** 6.189%** 0.238%**
F¢ -0.354%F%  _1.208%%* -0.699%** 0.996%** -0.267***
FNC -0.804%** -0.323%** -1.042%** 0.541%** -0.323%%*

Male -

Black -

-0.933%%* - -
- 0.866%** -

Table E2: Coefficients and standard errors of the cognitive/non-cognitive measurement system. Binary

variables such as grade retention, fights and precocious sex present logit coefficients; therefore, they cannot

be interpreted directly. Given the substantial differences between males and females in reporting sexual

behavior, a dummy for male was included to control for misreport bias. Similarly, due to the fact that

whites and blacks attend on average different types of schools a dummy for race was included in the measure

for GPA at grade eight. Data: NLSY97

13 Appendix F

Oaxaca’s Decompositions: Unconditional Probability (Base: Males Covariates)

Grade 10 Grade 11 Finish HS College 1 College 2 College 3 College 4 Finish
Panel A1l: Whites
Actual Gap 0.023 0.035 0.036 0.097 0.093 0.091 0.087 0.067
Gap due to Preferences -0.061 -0.082 -0.111 -0.049 -0.044 -0.036 -0.026 -0.027
Gap due to Skills Diff. 0.084 0.117 0.147 0.146 0.137 0.127 0.113 0.094
Panel A2: Contributions to Gap due to Skills Differences
Cognitive 18% 15% 13% 9% ™% 4% 3% 1%
Non-cognitive 82% 86% 88% 91% 93% 96% 97% 99%
Panel B1: Blacks
Gender Gap 0.062 0.106 0.113 0.169 0.125 0.104 0.082 0.051
Gap due to Preferences -0.079 -0.097 -0.134 -0.047 -0.06 -0.051 -0.042 -0.039
Gap due to Skills Diff. 0.141 0.203 0.247 0.216 0.185 0.155 0.124 0.090
Panel B2: Contributions to Gap due to Skills Differences
Cognitive 14% 13% 13% 15% 15% 14% 14% 13%
Non-cognitive 86% 87% 87% 84% 85% 86% 86% 87%

Table F1: Oaxaca’s decompositions for unconditional probability of finishing different stages of schooling

career. Black and whites separately were considered, using males covariates as base. Data: NLSY97.
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