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1. Introduction
Affirmative action policies – which aim to promote the status of historically
disadvantaged groups in educational and labor market settings – have roots in 1960s America
(Holzer and Neumark 2000, Arcidiacono, Lovenheim, and Zhu 2015). After decades of
expansion, court rulings and state-specific laws have diminished the scope of these policies since
the 1990s. While affirmative action may be on the decline in the United States, it is on the rise in
other countries including India, South Africa, Israel, China, Malaysia, and Brazil (Darity,
Deshpande, and Weisskopf 2011). Most of the scholarly literature concerns the U.S. Yet, certain
policy contexts outside the U.S. are better suited for identifying the causal effects of affirmative
action.
We study affirmative action in Brazil. About 10 times more slaves arrived in Brazil than
in British Mainland North America (Eltis 2001). For this reason, Brazil has had a large black and
mixed-race population. In 2014, about 45.5% of the population of 203 million was "branco" or
light-skinned, 45.0% "pardo" or brown-skinned, and 8.6% "preto" or dark-skinned (IBGE 2015).
Despite persistent disparities along the lines of skin color, most public policies in Brazil have
been race-blind. However, in the 2000s, several universities began to adopt race-based
affirmative action in admissions.
In this paper, we estimate the effects of racial quotas at the University of Brasilia, which
reserved 20% of admissions slots for persons who self-identified as black. To do so, we link the
admissions outcomes of high-performing applicants in 2004-2005 to their education and labor
market outcomes in 2012. The university provided complete admissions records for these
applicant cohorts, and the government provided comprehensive data on all formal workers in the
country. We focus on applicants who obtained an entrance exam score "close" to their major-
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specific cutoff. Note that an applicant's entrance exam score is the primary basis for admission,
and the minimum score for admission differs by major. Nearly all the applicants in our
estimation sample ranked above the 85th percentile in the full applicant pool. We adopt
regression methods to compare quota and non-quota students with similar admissions credentials
and to compare high-performing applicants above and below admissions cutoffs.
In summary, the policy of racial quotas mostly improved outcomes for the targeted
disadvantaged group. Relative to quota applicants below the cutoff, quota applicants above the
major-specific cutoff enjoyed an increase in years of education, college completion, and labor
earnings. Those gains were concentrated among men and applicants in more selective majors.
For the large part, mismatch was not prevalent. Differences in outcomes between quota and nonquota students were not significant when controlling for entrance exam score. However, there
was some evidence of mismatch among those quota students in less selective majors. Quota
students in less selective majors had lower earnings than non-quota students with similar
admissions credentials, and quota applicants in less selective majors had negative returns to
admission. More broadly, the results confirm the importance of college quality. But the fact that
economic returns to admission varied widely by area of study may suggest that major is more
relevant than institution.
Several features distinguish our study from the literature. Previous studies of affirmative
action in education primarily concern the U.S., where the admissions process is complex and
researchers do not observe all relevant variables. Regardless of their geographic focus, few
studies investigate the impact of affirmative action on labor market outcomes, and those that do
typically rely on samples of individuals who self-report earnings. In our context, admissions is
simple and our admissions data is complete. This enables the use of regression discontinuity
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(RD) design as a method to estimate the effect of admission through racial quotas. Furthermore,
we have exceptional access to administrative data on labor market outcomes. In sum, this is one
of only a handful of empirical studies to estimate the effects of affirmative action in college
admissions on both education and labor market outcomes. It is the first to implement an RD
design with administrative data. Studying affirmative action in Brazil is valuable not only
because of the methodological advantages but also because affirmative action is new, many
people are affected, and much is at stake.
The remainder of the article is organized as follows. Section 2 reviews related studies,
Section 3 describes the data and methods, Section 4 presents the results, and Section 5 discusses
the conclusions.

2. Related studies
2.1 Effect of affirmative action on educational outcomes
Most previous studies on affirmative action in college admissions focus on educational
outcomes. Part of this literature concerns the academic performance of underrepresented
minorities and their fit with their institution of study. This research indirectly or directly
addresses the "mismatch hypothesis" which contends that underrepresented minorities would
have had more favorable outcomes if it were not for affirmative action. For example, Rose
(2005) examines the University of California at San Diego in the early 1990s. She finds that
students admitted under affirmative action had somewhat lower GPAs and much lower
graduation rates than students not admitted under affirmative action. Those differences partially
narrow when the comparison group is restricted to students in a marginal admissions category.
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Alon and Tienda (2005) assess the mismatch hypothesis using data on students who
attended college in the 1980s and early 1990s. They claim that mismatch can be rejected if
statistically similar underrepresented minorities are equally or more likely to graduate from
selective institutions than from nonselective institutions. In models that account for selection on
unobservables, attending a selective institution appears to raise the likelihood that black and
Hispanic students graduate within six years of entering college. Thus, the authors find no
evidence of mismatch.
Fischer and Massey (2007) and Massey and Mooney (2007) take a similar approach to
distinguish empirically between the effects of mismatch and the effects of stereotype threat on
the college academic outcomes of minorities. Mismatch is underperformance associated with the
difference between an individual student's SAT score and the institutional average SAT score,
while stereotype threat is underperformance associated with the difference between average
minority SAT score and the institutional average. To test for the presence of these effects, they
use longitudinal data on students who were freshmen in 1999 and enrolled in selective U.S.
colleges. They find no evidence of mismatch but some evidence of stereotype threat.
In an important recent publication, Arcidiacono, Aucejo, and Hotz (2016) study the
science graduation rates of minorities enrolled in the University of California system during the
late 1990s. To do so, they estimate a model of student persistence in college majors and
graduation. They account for possible selection bias associated with choice of UC campus by
controlling for the set of campuses to which a student applied and the set of campuses which
accepted him or her. They find that less prepared minorities at higher ranked campuses would
have had higher science graduation rates if they counterfactually had attended lower ranked
campuses.
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Not only does the literature seek to estimate the effects of affirmative action in U.S.
colleges and universities but also U.S. graduate schools, particularly law school. Sander's 2004
study on affirmative action in law school is a seminal contribution in this area. He draws on the
Bar Passage Study, a national longitudinal survey of persons who entered law school in 1991.
The dataset contains information on admissions credentials, law school tier attended, academic
outcomes during law school, and labor market outcomes. Sander characterizes the extent to
which racial preferences impact the sorting of black students into law schools and documents
large disparities in academic outcomes between black and white law students. According to the
analysis, these disparities are mostly attributable to differences in admissions credentials, i.e.,
LSAT score and college GPA. His conclusions are stark: due to mismatch, affirmative action
substantially weakens black performance in law school and, in turn, reduces the total number of
black lawyers.
Rothstein and Yoon (2008a, 2008b) revisit the same issues as Sander. They use the same
data but refine the identification strategy. Ideally, researchers could observe black performance
in the absence of affirmative action. In practice, their empirical method entails comparing blacks
and whites with similar credentials. Any difference in outcomes is attributed to mismatch as
blacks tend to attend higher-ranked schools due to admissions preferences. As they note, this
yields an overestimate of mismatch, since there are other possible explanations for such
differences. Educational outcomes include class rank, graduation, and bar passage. The findings
reveal no evidence of mismatch for blacks with higher admissions credentials. However, blacks
with relatively low admissions credentials do underperform, which may be due to mismatch or
another explanation. Rothstein and Yoon also conclude that the number of black lawyers would
fall greatly if affirmative action were eliminated.
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Fewer studies examine affirmative action outside of the United States. Bagde et al.
(2011) consider India where affirmative action in admissions favors individuals from
underrepresented castes. They have access to data on applicants to engineering colleges in one
Indian state. The data include college entrance exam scores matched with high school exam
records as well as performance on a college exam administered at the end of the first year for
students enrolled in private colleges. Based on structural modeling techniques, the authors find
that for targeted students, affirmative action increases college attendance as well as first-year
academic achievement.
Robles and Krishna (2015) study the experience of 2008 graduates from a selective
engineering college in India. The authors rely on institutional records and an exit survey
administered to graduating students in 2008. First-year GPA serves as a proxy for college
entrance exam score which was unavailable. To assess mismatch, the outcomes of students in
more selective majors are compared with the outcomes of same-caste students in less selective
majors. As for educational outcomes, they report that admissions preferences are effective in
targeting economically disadvantaged castes. However, students from underrepresented castes
tend to have lower academic performance in selective majors, which may indicate mismatch.
Alon and Malamud (2014) examine a class-based affirmative action policy in Israel
during the early 2000s. In Israel, college applicants can opt to have their affirmative action
eligibility examined. A centralized nonprofit organization determines their eligibility score,
which is reported to colleges. University departments make admissions decisions based on this
information along with academic credentials including overall entrance exam score, subscores,
and/or high school grades. The authors are able to implement regression discontinuity design in
this setting. Four selective universities provided access to admissions records covering first-time
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applicants considered for affirmative action. Outcomes of interest include admission status,
selectivity of major, and enrollment. For applicants who are admitted and enroll in one of the
four universities, outcomes include GPA and graduation status. They find that eligible applicants
had a higher likelihood of admission and enrollment. Moreover, eligible students were not falling
behind academically, even in selective majors.
Francis and Tannuri-Pianto (2012, 2013) examine the racial quotas policy at the
University of Brasilia. They focus on students who matriculated between 2003 and 2005, a
period including two admissions cycles before and three admissions cycles after the
implementation of quotas. The authors obtained administrative records (admissions and college
academic outcomes) as well as conducted a detailed survey with student photos. In this context,
they are able to adopt a difference-in-difference framework to estimate the effect of affirmative
action on pre-college academic effort, college academic performance, and racial identification.
They report that racial quotas increased the proportion of black students, and that displacing
applicants were, by many measures, from families with lower socioeconomic status than
displaced applicants. Difference-in-difference regressions suggest that the policy did not reduce
the pre-university effort of applicants or students and did not exacerbate racial disparities in
college academic performance. Additionally, this and related research (Francis-Tan and TannuriPianto 2015) provide an array of evidence that racial quotas had inspired a persistent shift in
racial identification from lighter to darker racial categories both during and after college.

2.2 Effect of affirmative action bans on educational outcomes
Since the 1990s, court rulings and state-specific laws have reshaped affirmative action
policies in the U.S. Theory papers analyze the potential effects of a general ban on affirmative
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action in college admissions. Chan and Eyster (2003) model the admissions process and
characterize admissions rules under affirmative action and alternative regimes. They find that an
admissions rule that partially ignores standardized test scores (e.g., the Texas top 10% law) may
be less efficient than affirmative action at achieving a diverse and high quality student body.
Long (2004a) conducts a simulation exercise with a nationally representative sample of college
applicants in the early 1990s to study the consequences of eliminating affirmative action. He
concludes that an affirmative action ban would decrease the minority share of admitted students
considerably, and that a policy awarding admission to students ranking among the top x% of
their high school class would only modestly increase the minority share. Howell (2010) develops
a model of college application, admission, and matriculation to simulate a ban on race-based
admissions at all four-year colleges. She reports that the broad adoption of race-neutral
admissions would reduce minority enrollment by about 2% overall and by about 10% at selective
institutions.
Research examines the specific case of California where affirmative action was banned
by state proposition (Prop. 209) in 1996 (effective 1998). An early study (Conrad and Sharpe
1996) predicts that the elimination of affirmative action in California would redistribute
underrepresented minorities from the most selective to the least selective public institutions.
Using administrative data from the University of California system, Kate Antonovics and
collaborators were able to evaluate the longer-term impacts of the state ban. Antonovics and
Sander (2013) find no evidence that yield rates declined for minorities. To the contrary, they
uncover a modest "warming effect" whereby minorities were more likely to enroll conditional on
acceptance. Antonovics and Backes (2013) explore the effects on minority application rates,
proxied by SAT score-sending rates. They report that the decline in score-sending rates was
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modest and mostly concentrated at selective institutions for students with weaker credentials.
Lastly, Antonovics and Backes (2014) find that changes in admissions policies were able to
partially counteract the decrease in the minority admission rate that resulted from the ban, and
that student quality, as measured by first-year college GPA remained largely unchanged.
Research also examines the case of Texas where affirmative action was banned in 1996
by court ruling (Hopwood v. Texas) and replaced in 1997 by a program to admit the top 10% of
each high school graduating class into state colleges. The initial studies were primarily
concerned with minority enrollment outcomes (Bucks 2004, Kain et al. 2005, Dickson 2006,
Long and Tienda 2008). These studies generally find that the policy changes in Texas led to a
reduction in minority enrollment, particularly at selective institutions. In addition to examining
enrollment, research on Texas also examines college graduation and academic performance.
Adopting a difference-in-difference approach, Cortes (2010) presents results that suggest the
elimination of affirmative action may have reduced minority retention and graduation rates.
Adopting a regression discontinuity approach, Fletcher and Mayer (2014) compare students
above and below the top 10% cutoff. They conclude there is little evidence that the 10% law
raises campus diversity or induces mismatch in academic performance.
Furthermore, other studies estimate the effect of affirmative action bans using data from
multiple states. The evidence is mixed regarding how the elimination of affirmative action may
have impacted minority applicants' SAT-sending behavior (Long 2004b, Card and Krueger
2005). Building on this line research, Hinrichs (2012) and Backes (2012) take advantage of
temporal and geographic variation in bans as well as data on actual enrollment decisions, not just
SAT-sending. They both find that state-level affirmative action bans decrease minority
enrollment in selective institutions. Most recently, Hinrichs (2014) follows an analogous
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methodology to examine graduation rates. He reports that affirmative action bans have led to a
decline in the number of underrepresented minorities who graduate from selective colleges,
though those who do attend are more likely to graduate.

2.3 Effect of affirmative action on labor market outcomes
Fewer studies of affirmative action in college admissions concern labor market outcomes.
The general literature on returns to college quality may be relevant (Andrews, Li, and
Lovenheim 2016, Brewer et al. 1999, Dale and Krueger 2002, 2014, Black and Smith 2004,
2006, Hoekstra 2009). In sum, these studies demonstrate the positive economic returns to college
quality. For example, Hoekstra (2009) adopts a regression discontinuity design to estimate the
effect of attending a flagship state university on the earnings of white men who applied in the
late 1980s. He finds that attending a selective state university increases earnings by about 20%.
Thus, it can be inferred that affirmative action may raise earnings by moving minorities from
lower to higher quality colleges.
Other studies employ selection-on-observables or matching techniques. Dale and Krueger
(2014) link the college characteristics of persons who entered college in 1976 and 1989 with
their earnings in 2007 as reported by administrative data. The returns to attending a selective
college are close to zero in models that adjust for selection. However, returns remain positive
and large for blacks, Hispanics, and those whose parents have relatively low education.
Andrews, Li, and Lovenheim (2016) explore the returns to college quality by earnings decile and
by racial group for males who graduated from the University of Texas system and completed
high school between 1996 and 2002. They find that quality does not impact earnings uniformly.
For instance, black and Hispanic students at the top of the earnings distribution, as well as blacks
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at the bottom, gained more from UT-Austin graduation than black and Hispanic students in the
middle of the distribution.
Other studies explore the labor market effects of affirmative action more specifically.
Loury and Garman (1993, 1995) use the National Longitudinal Study of the Class of 1972
(NLS72) to investigate the effect of attending a selective institution on the earnings of black and
white males. Among other results, their analysis reveals that blacks enjoy larger returns to
college selectivity, GPA, and major, but that these gains are offset when their SAT scores are
much lower than the median SAT of the college they attend. For this reason, the authors
speculate that "mismatched" blacks would have had higher earnings if they had attended less
selective colleges. Wydick (2002) develops a game theoretic model to compare the potential
labor market effects of alternative college admissions policies. He finds that a race-based policy
may benefit both employers and minority employees, but labor market discrimination may offset
gains if racial preferences or heterogeneity in socioeconomic disadvantage is too strong. As a
result, he favors a policy that enhances the college preparation of targeted groups.
In a seminal contribution, Arcidiacono (2005) estimates a forward-looking dynamic
discrete choice model with NLS72 data in order to examine the relationship between racial
preferences in admissions and labor market earnings. He uses estimates from the four-stage
model to forecast how black outcomes would change if they faced the same admissions rules as
whites. Arcidiacono reports that the counterfactual elimination of affirmative action would only
slightly reduce the earnings of blacks. The effect is modest because affirmative action mostly
impacts where students attend college, not if they attend, and because the returns to college
quality are relatively low. In contrast, the returns to certain majors, e.g., science, are relatively
high.
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Not only does the literature examine racial preferences in U.S. college admissions but
also in U.S. graduate school admissions. In his 2004 study, Sander analyzes the labor market
outcomes of black law students in addition to their academic outcomes. He regresses earnings on
law school prestige, law school GPA, race, and other covariates. For one, the coefficient on black
is positive and significant, which may reflect preferences for blacks in the labor market.
Moreover, Sander emphasizes that the returns to prestige are smaller than the returns to GPA. He
concludes that despite the increase in prestige that blacks receive, affirmative action must lower
black earnings because they have substantially lower grades in law school. Rothstein and Yoon
(2008a, 2008b) take issue with Sander's findings. Regressing labor market outcomes on race and
law school credentials, they argue that any racial differences in outcomes could be attributed to
mismatch. However, they do not find any evidence of black underperformance in the labor
market. Grove and Hussey (2014) adopt Rothstein and Yoon's estimation strategy to examine
mismatch in U.S. MBA programs. Exploring the question with longitudinal data on individuals
who registered for the GMAT in the 1990s, they do not find any mismatch effects for blacks or
Hispanics.
Little research concerns the effect of affirmative action on labor market outcomes outside
of the U.S. As previously discussed, Robles and Krishna (2015) study one cohort at a selective
engineering college in India. Besides academic outcomes, they also examine labor market
outcomes, as self-reported on an exit survey of graduates. The earnings of students in more
selective majors are compared with the earnings of same-caste students in less selective majors.
In models that allow unobservables to influence selection into majors, minority students in more
selective majors earn less than those in less selective majors, which the authors interpret as
evidence of mismatch.
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The most related paper is by Bertrand et al. (2010) who investigate the effects of an
affirmative action policy that reserves more than 50% of admissions slots for lower-caste groups
at engineering colleges in one Indian state. Engineering college aspirants in the state must pass a
first-round exam and take a second-round exam. They are ranked according to their score on the
second-round exam. Beginning with those with the highest scores in each caste, individuals are
invited to decide whether to attend an engineering college, which one to attend, and which major
to study. The authors had exam scores and personal information for applicants who took the
second-round exam in 1996. Note that the precise caste-specific cutoff scores for admission to
engineering college were unknown and thus estimated using data on all applicants who attended
such colleges in the state. Additionally, the authors conducted a survey of applicants roughly 810 years after they took the second-round exam. They sampled applicants who scored in the
upper half of the second-round exam and were able to interview about 36% of target households
for a sample size of 721.
In the analysis, Bertrand et al. (2010) regress earnings on engineering college attendance
and a number of controls including gender, age, parent education, and so on. A binary indicator
for having an exam score above the admissions cutoff is used as an instrument for college
attendance. Sample restrictions are imposed in some specifications, e.g., only including
applicants with scores in the 25th to 75th percentiles of those surveyed in their caste group. In
summary, the results demonstrate that affirmative action successfully targets the economically
disadvantaged, although the policy may reduce the number of females in engineering colleges.
Lower-caste applicants obtain positive returns to admission, but income gains for displacing
applicants appear to be smaller than income losses for displaced applicants.
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3. Data and methods
3.1 Policy context
Brazil has been a nation historically characterized by race-blind public policies despite
persistent disparities along the lines of skin color. Myriad factors led to the recent adoption of
race-based affirmative action: increasing social awareness of racial inequality, formal
acknowledgement of race issues by the Cardoso administration (1995-2003), and rise of the
Black Movement or Movimento Negro (Bailey 2009). In 2001, the Ministry of Agrarian
Development became the first federal ministry to adopt racial quotas in employment. Although a
number of universities already had quotas based on income or public school attendance, it was
not until 2001 that two state universities in Rio de Janeiro became the first to adopt quotas based
on race. Other universities followed, including the University of Brasilia.
The University of Brasilia (UnB), a tuition-free public institution, is one of the best
universities in Brazil. It is located in Brasilia, a metropolitan area of 4 million and the nation's
capital. Undergraduates are admitted biannually through the "vestibular" system. Applicants
select one major and take an entrance exam specific to UnB (the vestibular). It is a two-day exam
with questions on a variety of subjects. The overall score on the vestibular is the primary basis
for admission, and the minimum score for admission differs by major.1 Applicants are either
admitted to their selected major or they are rejected. The acceptance rate varies widely by major.
For example, the acceptance rate for medicine is roughly 1%, the rate for biology is 6%, and the
rate for economics is 12%. Approximately 75% of those applicants who are admitted choose to
matriculate at UnB. This yield rate is comparable to that at Ivy League colleges in the U.S.

1

As part of the exam, applicants write an analytical essay, which is only graded if their overall score qualifies them
for admission. About 1.5% of applicants who have scores above the admission cutoff are not admitted due to poor
essays.
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In July 2004, the University of Brasilia implemented racial quotas, becoming the first
federal university in the country to have a race-targeted admissions policy. UnB's policy of racial
quotas was adopted by the administration without public vote or debate. 20% of each major's
vestibular admissions slots are reserved for applicants who identify as black (negro). To be
considered for these reserved slots, applicants must opt into the quota system, identify as black,
and select one major when they register for the entrance exam. Admitted quota applicants are
interviewed by a university panel in order to verify black identity. Upon matriculation, quota
students have access to university-sponsored programs intended to support their academic and
social development, including tutoring services, public seminars on the value of blacks in
society, and a campus meeting space to study and interact.
Recent events continue to change the landscape of university education in Brazil. In April
2012, the Brazilian Supreme Court unanimously upheld the constitutionality of racial quotas at
UnB. In August 2012, the National Congress passed legislation mandating that all federal
universities adopt a complex system of quotas involving criteria of race, public school
attendance, and family income. Universities were given a four year period to reach the goal of
reserving 50% of their total admissions slots for students who attended a public secondary
school. Within the 50% quota, students from low income families must represent half of slots
and students who identify as non-white must represent the proportion of slots corresponding to
the proportion of non-whites in the geographic area where the university is located.

3.2 Sample
The analysis focuses on persons who took the UnB vestibular exam between 2004 and
2005, a period which includes three admissions cycles following the implementation of racial
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quotas (2-2004, 1-2005, 2-2005). The university granted us complete access to admissions
records for this period. We had comprehensive information on major, system (quota/non-quota),
semester of exam, vestibular scores, and outcome (accepted/rejected). Note that the admissions
track – the group of applicants who are directly competing for a fixed number of admissions slots
– is determined jointly by major, system, and semester of exam. Recall that the cutoff score for
admission varies by admission track, and applicants in each track are either accepted or rejected.
We also had responses to a short voluntary questionnaire administered upon registration for the
vestibular, which asked questions regarding parental and personal characteristics. About half of
applicants completed the questionnaire.
With these admissions records, we identified applicants who obtained exam scores
"close" to their track-specific cutoff: (a) accepted applicants and (b) high-performing rejected
applicants. High-performing rejected applicants were those who scored at or above the 90th
percentile among all rejected applicants with a valid score in the same admissions track.
Excluded from the sample were observations of applicants who applied to a major that required a
special exam in addition to the vestibular (music, architecture, performing arts, and visual arts);
applied to a track that either admitted or rejected all candidates; were rejected then but were
accepted during another admissions cycle; and were accepted then but were also accepted during
a more recent admissions cycle.
All in all, the sample includes 7,747 records of high-performing applicants in 318
admissions tracks. 95.7% of applicants have only one record in the sample; all of those with
multiple records are rejected applicants. It may be helpful to visualize the selectivity of the
estimation sample. Figure 1 displays the fraction of applicants in the sample by entrance exam
score percentile rank in the full applicant pool. 95% of applicants in the estimation sample
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ranked at or above the 85th percentile, and 81% ranked at or above the 90th percentile. Figure 2
displays the fraction of high-performing applicants admitted and enrolled around UnB admission
cutoffs. As the figure shows, almost all applicants who scored above their track-specific cutoff
were admitted. About 75% of applicants who were admitted chose to enroll at UnB.

3.3 Outcomes
In this paper, we link the admissions outcomes of high-performing applicants in 20042005 to their education and labor market outcomes in 2012. We use an administrative dataset
called "RAIS" which was collected by the Brazilian Ministry of Labor (Ministério do Trabalho e
Emprego, 2009-2012). Employers annually provide information on employees to the Ministry of
Labor, which utilizes the information to study the labor market and determine certain labor
benefits. RAIS covers formal workers in the private and public sector. It includes self-employed
persons who own a formal company. The Ministry of Labor estimates that RAIS covers about
97% of all formal workers in Brazil, approximately 50 million formal sector jobs. However,
RAIS does not cover informal workers, i.e., persons who are employed without a labor card or
are self-employed but have not formally established a company.
Undoubtedly, the key challenge of this research project was to link the UnB admissions
records to RAIS, since UnB did not collect applicant employment identification numbers (called
"CPF" in Brazil). In short, we matched by name. We benefited from the fact that Brazilian names
tend to be long (and unique), and that Distrito Federal – the state where the vast majority of
applicants resided – is relatively small. The objective was to identify the CPF of all highperforming UnB applicants who worked in the formal sector in any state at any time between
2009 and 2012.
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Name matching occurred in stages. First, the RAIS data was limited to those workers
who completed at least secondary school and was divided into five geographic units (DF, Goiás,
Minas Gerais/Rio de Janeiro, São Paulo, and other states). Second, for all high-performing
applicants in the admissions records, an "exact name" search was performed by geographic unit.
Exact name matches were assigned a quality score based on information about educational
attainment and birth year. The quality score helped to resolve cases of multiple matches in the
same geographic unit. Third, for high-performing applicants who did not have any exact name
matches, a "partial name" search was done by geographic unit. Research assistants conducted
partial name searches name by name. Fourth, the authors resolved multiple matches with the
same score in the same geographic unit utilizing additional information provided by the third to
last digit of the CPF, which signals region of CPF registration. An algorithm was developed to
select the best single match over the several possible matches discovered across geographic
units. Priority was given to a match discovered in the state of residence noted in admissions
records. Otherwise, priority was given to a matched discovered in DF. Lastly, the authors
reviewed all matches and overrided the algorithm when a better match was available.
It is informative to examine the accuracy of our CPF match results. Luckily, UnB did
collect the employment identification number of persons who matriculated. Our match result is
correct if either the CPF that we found is the same as the CPF that UnB provided or we did not
find a CPF and the CPF that UnB provided does not exist in RAIS 2009-2012. Based on this
calculation, the overall match accuracy rate is 91%. In particular, "exact name" match accuracy
is almost 95% and "partial name" match accuracy is 66%. Below we describe an exercise that
explores the robustness of our main results with respect to match quality. Note that for the part of
the analysis that only involves UnB students, we use the CPF provided by UnB.
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RAIS was used to construct education and labor market outcomes. "Years of education"
is the number of years of education completed, based on the highest level of education reported
by a person's employer during 2009-2012. Persons with no records in RAIS have missing values
for this variable. "College completion" is a binary indicator that equals one if a person's
employer during 2009-2012 reported that he or she had completed college and equals zero if no
employer reported he or she completed college. "Residence in Distrito Federal" is a binary
indicator that equals one if a person was residing in DF during the most recent year reported in
RAIS between 2009 and 2012 and equals zero if he or she was residing in another state. "Formal
employment" is a binary indicator that equals one if a person had any positive earnings in 2012
and equals zero if he or she had no earnings in 2012 or had no records in RAIS. "Public sector
job" is a binary indicator that equals one if a person's principal job in 2012 was in the public
sector (e.g., state and federal government, public universities, public foundations) and equals
zero if his or her job was in the private sector. Public jobs, especially federal jobs, pay well and
are plentiful in Brasilia. "Log annual labor earnings" is the natural logarithm of all earnings
reported in 2012. Earnings are expressed in real 2014 reais. Persons with no earnings in 2012 or
no records in RAIS have missing values for this variable. Table 1 reports descriptive statistics for
persons in the estimation sample.

3.4 Statistical procedure
The empirical analysis consists of two parts. In the first part, we compare quota and nonquota students with similar admissions credentials. For persons who enrolled at UnB, outcomes
are regressed on an indicator for quota system
controls for major and semester of exam

, entrance exam score

, and a set of binary

. The following equation is estimated:
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.
Regressions are stratified by gender and area of study, respectively. Note that the influence of
measurement error is minimal, since we link admissions and labor market records using the
correct CPF provided by UnB. Note also that we use college completion as reported by UnB, not
RAIS.
This may be seen as a test of mismatch in the spirit of Rothstein and Yoon (2008a,
2008b). Any difference in outcomes might be attributed to mismatch as blacks are able to
matriculate in more competitive majors with the implementation of racial quotas. But as
Rothstein and Yoon point out, this yields an overestimate of mismatch, since there are alternative
explanations for such differences.
In the second part of the empirical analysis, we implement a regression discontinuity
(RD) design with the sample of high-performing applicants to estimate the effect of college
admission. The advantage of an RD design is that it is like a randomized experiment in the
neighborhood of the admissions cutoff. Thus, each of the 318 admissions tracks can be thought
of as a separate experiment. As discussed above, Figure 2 illustrates the discontinuity in
admission at track-specific cutoffs. This discontinuity is almost perfectly sharp, as only a few
applicants with scores above the cutoff were not admitted because their analytical essay received
a failing grade. Strictly speaking, our estimator for the effect of admission is an "intent to treat"
estimator.
The key assumption of an RD design is that individuals are unable to precisely
manipulate the assignment variable. In our context, applicants did not know admissions cutoffs
before they took the entrance exam. Cutoffs, which varied from exam to exam, were a function
of the number of available slots and the distribution of exam scores. Figure 3 plots the
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distribution of normalized entrance exam scores.2 An applicant's normalized entrance exam score
is the difference between his or her overall vestibular score and his or her track-specific cutoff,
i.e.,

. The figure shows there is no dramatic jump around the discontinuity. It is also

possible to test the validity of the RD design by confirming that the baseline covariates are
balanced at the admissions threshold. Appendix Table 1 performs the test. The results indicate
there are no systematic differences in demographic characteristics between high-performing
rejected and accepted applicants.
In our particular adaption of the RD design, outcomes
indicator

, i.e.,

1

are regressed on an above cutoff

0 , normalized entrance exam score

, and an interaction between

the above cutoff indicator and normalized score, all of which are fully interacted with indicators
for quota

and non-quota

system. Regressions also include a set of binary controls for track

, which is jointly determined by major, quota/non-quota system, and semester of exam. The
following equation is estimated:
∙

∙

∙

∙

∙

∙

∙

∙

.

Regressions are stratified by gender and area of study, respectively. Note that there exists some
degree of measurement error because we were not always able to match admissions and labor
market records correctly, but estimates suggest that our match accuracy was over 90%.
In adopting an RD design, this paper contributes to those lines of research that take an
RD approach to study college quality (Hoekstra 2009, Öckert 2010, Saavedra 2008) and
affirmative action in college admissions (Alon and Malamud 2014, Bertrand et al. 2010, Fletcher
and Mayer 2014). This paper is also roughly comparable to Pop-Eleches and Urquiola (2013)

2

Applicants with normalized entrance exam scores of zero are excluded from the figure. The jump at exactly zero is
mechanical since every admissions track must have at least one normalized score of zero, by construction.
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who take an RD approach to estimate the effect of access to quality secondary school in
Romania. Like they do, we consider a situation with a large number of quasi-experiments.
Robustness exercises are also conducted. Recall that the sample is already highly
restricted (see Figure 1). The median number of observations in an admissions track is only 16.
Nevertheless, it may be useful to narrow the bandwidth further. Appendix Table 2 displays the
RD results with applicants who had normalized entrance exam scores between -80 and +80,
which excludes the tails of the distribution (see Figure 3). Recall that we were unable to match
all admissions and labor market records correctly. It may be useful to restrict the estimation
sample to high-quality matches. Appendix Table 3 displays the RD results with only applicants
whose CPF was identified via "exact name" match. Measurement error is much lower in this
subsample.

4. Results
4.1 Comparing quota and non-quota students
First, we compare quota and non-quota students with similar admissions credentials.
Table 2 displays pooled regressions with all students as well as regressions stratified by gender.
The estimated coefficients displayed in the table are those on quota status. All specifications
include a set of controls for major and semester of exam. Columns labeled "adjusted difference"
also control for entrance exam score, while columns labeled "unadjusted difference" do not.
To begin, we consider regressions with all students who matriculated at UnB. Unadjusted
differences in years of education and labor earnings are notable. Relative to non-quota students,
quota students had significantly less education and less earnings. In particular, estimates indicate
that quota students had about 0.20 fewer years of education completed and about 12%
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(100*[exp(-0.131)-1]) lower annual earnings. Unadjusted differences in college completion,
formal employment, and public sector jobs are not significant, and the difference in DF residence
is significant only at the 10% level. Controlling for entrance exam score shrinks the differences
in years of education and labor earnings considerably. Quota students had about 0.12 fewer years
of education completed, which is significant at the 10% level. They had about 5% less earnings,
which is not significant. It is also illuminating to consider regressions stratified by gender.
Patterns are similar to patterns for pooled regressions. However, relative to male non-quota
students, male quota students were significantly more likely to reside in DF and significantly less
likely to have a public sector job. Estimates from adjusted specifications indicate that male quota
students were about 5 percentage points more likely to reside in DF and 6 percentage points less
likely to have a public sector job.
Table 3 displays regressions stratified by area of study. Areas of study are ordered
according to selectivity of majors. The most selective is professional (medicine and law), and the
least selective is teaching. As in the previous table, the coefficients displayed are those on quota
status, and all specifications include controls for major and semester of exam. The table
illustrates that the largest differences in educational attainment occurred among students in the
most selective areas of study. In both unadjusted and adjusted specifications, quota students in
professional and engineering majors tended to complete about half of a year less education than
non-quota students. The difference was significant for engineering but not for professional
majors. Nevertheless, there was no significant difference in college completion in any of the
areas of study. Quota students in professional, engineering, social science, and business areas
had a modestly elevated likelihood of DF residence, but none of the coefficients were significant
at the 5% level in adjusted specifications. Moreover, all of the differences between quota and
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non-quota students in formal employment and most of the differences in public sector jobs were
not significant. Quota students in science and business were less likely to have a public sector
job. The table reveals few differences in labor earnings, except in two of the least selective areas
of study. To be specific, quota students in business and teaching had significantly less earnings,
even controlling for entrance exam score. These quota students earned approximately 20% less
than non-quota students with comparable admissions credentials.

4.2 Comparing applicants above and below admissions cutoffs
Then, we compare high-performing applicants above and below admissions cutoffs to
estimate the effect of admission to UnB. We implement the regression discontinuity design as
outlined previously. Table 4 displays pooled regressions with all high-performing applicants as
well as regressions stratified by gender. The estimated coefficients displayed in the table are the
ones on the above cutoff indicator for non-quota applicants and the above cutoff indicator for
quota applicants. All specifications control for normalized entrance exam score, interactions
between above cutoff indicators and normalized score, and a set of controls for major, quota/nonquota system, and semester of exam.
To start, we consider regressions with both genders. It is useful to confirm that having an
entrance exam score above the track-specific cutoff is associated with admission to UnB. The
likelihood of admission for non-quota applicants above the cutoff was greater than 98%, and the
likelihood for quota applicants above the cutoff was greater than 99%. As the estimates
demonstrate, the effect of admission on education differed by quota status. Relative to non-quota
applicants below the cutoff, non-quota applicants above the cutoff had completed about 0.08
more years of education and were 3 percentage points more likely to have completed college, but
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neither of these differences was statistically significant. In contrast, quota applicants experienced
significant gains in educational outcomes. Quota applicants above the cutoff had completed
about 0.46 more years of education and were 10 percentage points more likely to have completed
college. Both quota and non-quota applicants with an exam score above the cutoff were
approximately 10 percentage points more likely to reside in DF. Non-quota applicants above the
cutoff were more likely than non-quota applicants below the cutoff to have formal employment
as well as a public sector job, whereas quota applicants above the cutoff were no more likely. In
the specification with both genders, non-quota applicants received larger monetary returns to
admission than quota applicants. Relative to non-quota applicants below the cutoff, non-quota
applicants above the cutoff had 11% (100*[exp(0.104)-1]) higher labor earnings. Relative to
quota applicants below the cutoff, quota applicants above the cutoff had 6% higher earnings.
Furthermore, regressions stratified by gender yield insightful results. They show that the
gains to admission were concentrated among male applicants. Male quota applicants above the
cutoff had completed about 0.72 more years of education and were 16 percentage points more
likely to have completed college. Contrarily, female quota applicants did not have any significant
increases in educational outcomes. Labor market returns to admission were significant only for
males, and quota applicants received larger returns than non-quota applicants. Male non-quota
applicants above the cutoff had 17% higher labor earnings than male non-quota applicants below
the cutoff, while male quota applicants above the cutoff had 39% higher earnings than male
quota applicants below the cutoff.
Table 5 displays regressions stratified by area of study. Areas of study are ordered
according to selectivity of majors. As in the previous table, the only coefficients displayed are
the ones on the above cutoff indicator for non-quota applicants and the above cutoff indicator for
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quota applicants. Note that stratification reduces sample size drastically for quota applicants.
Nevertheless, patterns do emerge. For most areas of study, quota applicants had positive
educational gains to admission and had larger gains than non-quota applicants. However, for
science, quota applicants above the cutoff had fewer completed years of education and were less
likely to complete college relative to quota applicants below the cutoff, though these differences
are not statistically significant. Except for quota applicants in science, applicants above the
cutoff had an elevated likelihood of residing in DF, regardless of quota status or area of study.
With regard to formal employment and public sector jobs, the estimates do not exhibit a
discernible pattern across areas of study. But again for science, quota applicants above the cutoff
were less likely to have formal employment and less likely to have a public sector job.
Interestingly, monetary returns to admission were highest for quota applicants in the most
selective areas (e.g., professional and engineering) and lowest for quota applicants in the least
selective areas (e.g., teaching and other). That is, quota applicants above the cutoff in a
professional or engineering major had more than 50% higher labor earnings than quota
applicants below the cutoff. In contrast, quota applicants above the cutoff in a teaching or "other"
major had roughly 25% less labor earnings than quota applicants below the cutoff.

5. Discussion
5.1 Summary of results
In this paper, we estimate the effects of affirmative action at the University of Brasilia
with data linking the admissions outcomes of high-performing applicants in 2004-2005 to their
education and labor market outcomes in 2012.
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First, we compared quota and non-quota students with similar admissions credentials. In
regressions controlling only for major and semester of exam, quota students had significantly
fewer years of education completed and lower annual earnings than non-quota students.
However, these differences narrowed considerably when entrance exam score was also included
as a control. Differences in college completion, formal employment, and public sector job were
not significant in either unadjusted or adjusted specifications. Patterns were fairly similar by
gender. Stratification by area of study revealed that the largest differences in years of education
occurred among students in the most selective areas. In adjusted regressions, quota students did
not have significantly lower earnings, except in two of the least selective areas of study.
Second, we compared high-performing applicants above and below admissions cutoffs to
estimate the effect of admission to UnB. Having an entrance exam score above the track-specific
cutoff was highly associated with admission in all specifications. Both quota and non-quota
applicants above the cutoff were more likely to reside in DF. Quota applicants experienced larger
gains in educational outcomes than non-quota applicants. Relative to quota applicants below the
cutoff, those above the cutoff had significantly more years of education completed and were
significantly more likely to have completed college. Non-quota applicants above the cutoff were
more likely than non-quota applicants below the cutoff to have formal employment as well as a
public sector job, whereas quota applicants above the cutoff were no more likely. When both
genders were pooled, quota applicants above the cutoff had a smaller increase in earnings than
non-quota applicants above the cutoff.
Patterns were strikingly dissimilar by gender, as the results showed the gains to
admission were concentrated among male applicants. Male quota applicants above the cutoff had
significantly higher educational outcomes, while female quota applicants above the cutoff did
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not. Moreover, labor market returns to admission were significant only for males, and unlike
pooled regressions, quota applicants received much larger returns than non-quota applicants.
Stratification by area of study uncovered further insights. Labor market returns were positive and
relatively large for quota applicants in the most selective areas but negative and relatively large
for quota applicants in the least selective areas.

5.2 Implications
The findings shed light on the effects of affirmative action in college admissions. All in
all, the admissions policy that UnB implemented in 2004 improved outcomes for the targeted
disadvantaged group. For the most part, mismatch was not prevalent. But there was some
evidence of mismatch among those quota students in less selective majors. The gains to
admission through racial quotas were largely positive. Quota applicants above the track-specific
cutoff enjoyed an increase in years of education, college completion, and labor earnings. Those
gains were concentrated among men and applicants in more selective majors.
It is useful to place the results in the context of the prior literature. This study is
consistent with those studies that did not find widespread mismatch (e.g., Alon and Tienda 2005,
Fischer and Massey 2007, Rothstein and Yoon 2008a, 2008b) and is contrary to those studies
that did (e.g., Loury and Garman 1993, 1995, Sander 2004, Robles and Krishna 2015). Like
Rothstein and Yoon (2008a, 2008b), we only encountered mismatch among persons with less
competitive admissions profiles. Additionally, the results broadly confirm previous studies of
college quality (e.g., Black and Smith 2004, 2006, Hoekstra 2009), since college admission
raised the earnings of non-quota and quota applicants. But that those returns varied considerably
by area of study underscores the notion that college major may be more important than
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institution (Arcidiacono 2005, Arcidiacono, Aucejo, and Hotz 2016). Like quota applicants in
India (Bertrand et al. 2010), quota applicants at UnB, especially males, had positive labor market
returns, but unlike their Indian counterparts, they received higher returns than non-quota
applicants.
The findings also shed light on the reliability of statistical methods used to assess
affirmative action. In this paper, we adopted regression methods to compare quota and non-quota
students with similar admissions credentials and to compare high-performing applicants above
and below admissions cutoffs in an RD framework. Variants of the first method prevail in the
literature (e.g., Rothstein and Yoon 2008a, 2008b, Grove and Hussey 2014). As we have shown,
both methods yielded comparable results regarding mismatch, i.e., whether the policy made
targeted individuals worse off. However, they differed in that the RD design was superior at
identifying the gains associated with the policy. Thus, when data on rejected applicants is not
available, a method comparing targeted and non-targeted students with similar admissions
credentials, though not ideal, is reliable in detecting mismatch.

5.3 Contributions and caveats
In sum, this is one of only a handful of empirical studies to estimate the effects of
affirmative action in college admissions on both education and labor market outcomes. It is the
first to implement an RD design with administrative data. Studying affirmative action in Brazil is
valuable not only because of the methodological advantages but also because affirmative action
is new, many people are affected, and much is at stake. It is also good to acknowledge the
limitations of the study. Key aspects of college admissions in Brazil, namely, use of a single test
score to determine admission and direct application to major, have parallels throughout the world
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but not in the United States, the prime focus of prior literature. These distinguishing aspects of
college admissions therefore limit informative comparisons with the U.S. Also, admissions
records did not contain employment identification numbers, so we had to link admissions and
labor market data using applicant names. Therefore, measurement error likely affects the RD
results to some degree. We believe its influence is minor, given that estimates suggest our match
accuracy was over 90%, and that regressions restricted to high-quality matches yield comparable
results, as Appendix Table 3 indicates.
Future research may be able to extend the analysis. It would be interesting to study the
long-run effects of the quotas policy on labor, demographic, and health outcomes. In light of
recent legislation, it appears likely that group-targeted educational programs will continue to
expand in Brazil and elsewhere, and future research can study these programs as they emerge.
Indeed, understanding more about the impact of educational policy on life outcomes is important
and timely, as affirmative action remains an issue of current debate and affects the lives of
millions of people worldwide who belong to historically disadvantaged groups.
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Figure 1. Fraction of applicants in sample by entrance exam score percentile rank
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NOTE. Percentile rank is calculated by major, system, and semester of exam. The figure considers all applicants
who took the vestibular in 2-2004, 1-2005, and 2-2005.
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Figure 2. Fraction of applicants admitted and enrolled around UnB admission cutoffs
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NOTE. The figure displays the fraction admitted and the fraction enrolled by entrance exam score bin. Applicants
are sorted into ten 8-point bins below admission cutoffs and ten 8-point bins above admission cutoffs. The lowest
and highest bins are wider than 8-points to include the tails of the standardized entrance exam score distribution. The
vertical line indicates the standardized admissions cutoff.
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Figure 3. Distribution of normalized entrance exam score
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Table 1
Descriptive statistics for persons in estimation sample
Non-quota applicants

Quota applicants

Male

Female

Male

Female

UnB admission outcomes
Admitted (%)
Enrolled (%)

63.1
45.4

61.7
51.9

69.1
58.0

67.9
61.5

Education/labor outcomes in 2012 (RAIS)
Years of education
College completion (%)
Residence in Distrito Federal (%)
Formal employment (%)
Public sector job (%)
Log annual labor earnings

15.2
72.3
71.5
65.4
52.4
11.0

15.5
81.5
74.2
64.3
53.1
10.6

14.8
64.6
81.9
74.0
53.8
10.8

15.3
75.2
79.6
69.4
51.8
10.5

100.0
1983.8
47.5
54.5

0.0
1982.2
80.5
37.9

100.0
1983.7
81.3
35.3

9.0
29.9
27.1
24.8
9.2
39.7

14.3
40.1
21.4
12.8
11.4
99.3

20.4
42.3
21.5
8.5
7.3
99.4

2,529

754

611

Demographic characteristics
Female (%)
0.0
Birth year
1981.8
Completed UnB admissions survey (%)
42.1
Mother college completion (%, admissions survey) 53.5
Family monthly income (%, admissions survey)
R$750 or less
7.9
R$750-2500
28.3
R$2500-5000
25.0
R$5000 or more
26.8
Don't know
12.0
Identified as PPI (%, admissions survey)
42.2
N

3,853

NOTE. The sample includes UnB applicants between 2-2004 and 2-2005 including (a) all persons who took the entrance exam and were admitted and (b) all persons who were not
admitted but had an exam score in the 90th percentile or higher. Earnings are expressed in real 2014 R$. Sample size is smaller for variables derived from the admissions survey.
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Table 2
Differences in 2012 education and labor market outcomes between persons who were quota students and those who
were non-quota students at UnB, stratified by gender
All students
Dependent variable
Years of education
College completion
Residence in Distrito Federal
Formal employment
Public sector job
Log annual labor earnings

Male students

Female students

unadjusted
difference

adjusted
difference

unadjusted
difference

adjusted
difference

unadjusted
difference

adjusted
difference

-0.201***
(0.068)
-0.010
(0.016)
0.028*
(0.015)
0.010
(0.017)
-0.037
(0.024)
-0.131***
(0.039)

-0.117*
(0.070)
-0.006
(0.016)
0.028*
(0.015)
0.017
(0.018)
-0.014
(0.025)
-0.051
(0.040)

-0.214**
(0.101)
-0.003
(0.023)
0.063***
(0.020)
0.025
(0.024)
-0.081**
(0.034)
-0.141***
(0.051)

-0.111
(0.106)
0.005
(0.024)
0.050**
(0.022)
0.024
(0.025)
-0.063*
(0.035)
-0.058
(0.053)

-0.227**
(0.092)
-0.011
(0.022)
-0.019
(0.024)
-0.007
(0.026)
0.014
(0.038)
-0.132**
(0.065)

-0.146
(0.091)
-0.011
(0.022)
-0.003
(0.024)
0.010
(0.027)
0.043
(0.040)
-0.055
(0.065)

NOTE. The sample includes all persons who matriculated at UnB between 2-2004 and 2-2005. In this analysis, the CPFs of enrolled students are corrected, and college completion
is based on UnB records, not RAIS. The table displays the estimated coefficient on quota status from linear regressions that control jointly for major and semester of exam.
"Adjusted" coefficients come from regressions that also control for UnB entrance exam score. Robust standard errors are in parentheses. ***, **, and * indicate statistical
significance at the 1%, 5%, and 10% levels, respectively.
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Table 3
Differences in 2012 education and labor market outcomes between persons who were quota students and those who
were non-quota students at UnB, stratified by area of study
Professional (1)
Dependent variable
Years of education
College completion
Residence in Distrito Federal
Formal employment
Public sector job
Log annual labor earnings

Years of education
College completion
Residence in Distrito Federal
Formal employment
Public sector job
Log annual labor earnings

Health (3)

Social science (4)

unadjusted
difference

adjusted
difference

unadjusted
difference

adjusted
difference

unadjusted
difference

adjusted
difference

unadjusted
difference

adjusted
difference

-0.467
(0.365)
0.033
(0.031)
0.071
(0.052)
-0.041
(0.076)
-0.063
(0.083)
-0.198
(0.182)

-0.494
(0.357)
0.036
(0.033)
0.094*
(0.050)
-0.046
(0.080)
-0.061
(0.084)
-0.187
(0.180)

-0.591***
(0.211)
-0.070
(0.045)
0.097**
(0.048)
0.058
(0.051)
0.040
(0.066)
-0.105
(0.102)

-0.470**
(0.221)
-0.057
(0.049)
0.070
(0.051)
0.032
(0.056)
0.023
(0.072)
-0.016
(0.106)

0.098
(0.177)
-0.002
(0.041)
-0.082
(0.056)
0.015
(0.055)
-0.093
(0.077)
0.007
(0.125)

0.088
(0.197)
0.010
(0.051)
-0.066
(0.063)
0.034
(0.060)
-0.026
(0.084)
0.162
(0.130)

-0.110
(0.144)
0.023
(0.033)
0.064*
(0.033)
-0.019
(0.044)
-0.023
(0.058)
-0.057
(0.096)

-0.013
(0.146)
0.028
(0.035)
0.055
(0.036)
0.008
(0.046)
0.020
(0.059)
0.043
(0.105)

Science (5)
Dependent variable

Engineering (2)

Business (6)

Other area of study (7)

Teaching (8)

unadjusted
difference

adjusted
difference

unadjusted
difference

adjusted
difference

unadjusted
difference

adjusted
difference

unadjusted
difference

adjusted
difference

-0.187
(0.253)
-0.025
(0.066)
-0.031
(0.053)
0.066
(0.063)
-0.189**
(0.086)
-0.045
(0.140)

-0.058
(0.279)
0.018
(0.066)
-0.015
(0.057)
0.080
(0.066)
-0.189**
(0.090)
0.053
(0.145)

-0.174
(0.175)
-0.055
(0.049)
0.047
(0.036)
0.007
(0.045)
-0.161**
(0.064)
-0.271***
(0.097)

-0.033
(0.181)
-0.040
(0.052)
0.066*
(0.038)
0.008
(0.047)
-0.116*
(0.068)
-0.241**
(0.099)

-0.088
(0.182)
-0.020
(0.042)
-0.018
(0.040)
-0.008
(0.044)
0.061
(0.066)
0.035
(0.090)

-0.074
(0.181)
-0.029
(0.042)
-0.026
(0.042)
0.005
(0.044)
0.070
(0.067)
0.093
(0.085)

-0.216
(0.159)
0.027
(0.040)
0.031
(0.028)
0.005
(0.038)
0.021
(0.058)
-0.307***
(0.097)

-0.113
(0.163)
0.010
(0.040)
0.031
(0.028)
0.012
(0.040)
0.041
(0.059)
-0.231**
(0.096)

NOTE. The sample includes all persons who matriculated at UnB between 2-2004 and 2-2005. In this analysis, the CPFs of enrolled students are corrected, and college completion
is based on UnB records, not RAIS. The table displays the estimated coefficient on quota status from linear regressions that control jointly for major and semester of exam.
"Adjusted" coefficients come from regressions that also control for UnB entrance exam score. Areas of study are ranked by selectivity. Robust standard errors are in parentheses.
***, **, and * indicate statistical significance at the 1%, 5%, and 10% levels, respectively.
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Table 4
RD analysis of 2012 education and labor outcomes around UnB admission cutoffs for applicants between 2004 and
2005, stratified by gender
Treatment effects
Both genders
Dependent variable
Admitted to UnB
Years of education
College completion
Residence in Distrito Federal
Formal employment
Public sector job
Log annual labor earnings

Male applicants

Female applicants

above cutoff
x non-quota

above cutoff
x quota

above cutoff
x non-quota

above cutoff
x quota

above cutoff
x non-quota

above cutoff
x quota

0.984***
(0.003)
0.080
(0.077)
0.033
(0.023)
0.114***
(0.024)
0.047**
(0.021)
0.068**
(0.029)
0.104*
(0.055)

0.991***
(0.005)
0.459**
(0.183)
0.099*
(0.051)
0.088**
(0.043)
-0.003
(0.039)
-0.051
(0.059)
0.058
(0.107)

0.982***
(0.004)
0.028
(0.106)
0.021
(0.031)
0.114***
(0.030)
0.054**
(0.027)
0.103***
(0.036)
0.157**
(0.070)

0.991***
(0.006)
0.720***
(0.277)
0.158**
(0.072)
0.108*
(0.058)
0.026
(0.056)
-0.067
(0.078)
0.328**
(0.150)

0.987***
(0.005)
0.148
(0.113)
0.051
(0.035)
0.106**
(0.041)
0.039
(0.035)
0.006
(0.051)
0.031
(0.096)

0.987***
(0.010)
0.159
(0.261)
0.013
(0.076)
0.073
(0.072)
-0.052
(0.064)
0.027
(0.105)
-0.031
(0.177)

NOTE. The sample includes UnB applicants between 2-2004 and 2-2005 including (a) all persons who took the entrance exam and were admitted and (b) all persons who were not
admitted but had an exam score in the 90th percentile or higher. Additional controls include normalized entrance exam score x non-quota applicant, normalized entrance exam
score x quota applicant, indicator for above cutoff x normalized entrance exam score x non-quota applicant, indicator for above cutoff x normalized entrance exam score x quota
applicant, and a set of binary indicators for admissions track (jointly determined by major, quota/non-quota system, and semester of exam). Robust standard errors in parentheses
are adjusted for clustering on individuals. ***, **, and * indicate statistical significance at the 1%, 5%, and 10% levels, respectively.

41

Table 5
RD analysis of 2012 education and labor outcomes around UnB admission cutoffs for applicants between 2004 and 2005, stratified by area of study
Treatment effects
Professional (1)
Dependent variable
Admitted to UnB
Years of education
College completion
Residence in Distrito Federal
Formal employment
Public sector job
Log annual labor earnings

Engineering (2)

Health (3)

Social science (4)

above cutoff
x non-quota

above cutoff
x quota

above cutoff
x non-quota

above cutoff
x quota

above cutoff
x non-quota

above cutoff
x quota

above cutoff
x non-quota

above cutoff
x quota

0.997***
(0.000)
0.495*
(0.256)
0.114*
(0.068)
0.191**
(0.084)
-0.061
(0.072)
0.045
(0.085)
0.541**
(0.223)

1.000***
(0.000)
0.680
(0.682)
0.174
(0.171)
0.182
(0.129)
0.063
(0.148)
-0.039
(0.202)
0.492
(0.465)

0.987***
(0.006)
-0.047
(0.225)
0.015
(0.065)
0.172**
(0.073)
0.091
(0.060)
0.117
(0.078)
-0.021
(0.150)

0.992***
(0.011)
0.336
(0.649)
0.066
(0.170)
0.107
(0.132)
0.034
(0.113)
0.263
(0.186)
0.552*
(0.302)

0.990***
(0.008)
-0.040
(0.273)
0.002
(0.077)
0.172*
(0.092)
0.104
(0.075)
0.088
(0.106)
-0.075
(0.176)

0.986***
(0.015)
0.268
(0.488)
0.020
(0.139)
0.215
(0.134)
-0.107
(0.115)
-0.091
(0.195)
0.107
(0.347)

0.995***
(0.003)
0.132
(0.178)
0.050
(0.057)
0.123**
(0.061)
0.123**
(0.053)
0.081
(0.071)
-0.052
(0.136)

0.993***
(0.016)
0.355
(0.457)
0.005
(0.151)
0.094
(0.129)
-0.066
(0.122)
-0.227
(0.155)
-0.086
(0.263)

Treatment effects
Science (5)
Dependent variable
Admitted to UnB
Years of education
College completion
Residence in Distrito Federal
Formal employment
Public sector job
Log annual labor earnings

Business (6)

Other area of study (7)

Teaching (8)

above cutoff
x non-quota

above cutoff
x quota

above cutoff
x non-quota

above cutoff
x quota

above cutoff
x non-quota

above cutoff
x quota

above cutoff
x non-quota

above cutoff
x quota

0.985***
(0.009)
0.081
(0.287)
0.029
(0.091)
0.121
(0.079)
-0.047
(0.069)
0.044
(0.098)
-0.143
(0.174)

0.984***
(0.021)
-0.082
(0.662)
-0.041
(0.193)
-0.255*
(0.131)
-0.245**
(0.123)
-0.452***
(0.160)
0.373
(0.506)

0.977***
(0.011)
0.213
(0.252)
0.086
(0.077)
0.006
(0.073)
0.068
(0.066)
-0.105
(0.094)
0.066
(0.165)

0.982***
(0.014)
0.528
(0.718)
0.068
(0.178)
0.024
(0.126)
0.191
(0.147)
-0.173
(0.198)
-0.280
(0.366)

0.968***
(0.011)
-0.034
(0.251)
-0.001
(0.077)
0.071
(0.071)
-0.014
(0.069)
0.158*
(0.089)
0.059
(0.189)

1.006***
(0.015)
0.791*
(0.454)
0.256**
(0.126)
0.198*
(0.118)
-0.102
(0.095)
0.049
(0.158)
-0.299
(0.272)

0.972***
(0.008)
0.033
(0.266)
0.031
(0.078)
0.059
(0.067)
0.116*
(0.063)
0.046
(0.085)
0.291**
(0.145)

0.990***
(0.011)
0.183
(0.388)
0.044
(0.118)
0.106
(0.106)
0.093
(0.095)
-0.070
(0.151)
-0.360*
(0.216)

NOTE. The sample includes UnB applicants between 2-2004 and 2-2005 including (a) all persons who took the entrance exam and were admitted and (b) all persons who were not
admitted but had an exam score in the 90th percentile or higher. Additional controls include normalized entrance exam score x non-quota applicant, normalized entrance exam
score x quota applicant, indicator for above cutoff x normalized entrance exam score x non-quota applicant, indicator for above cutoff x normalized entrance exam score x quota
applicant, and a set of binary indicators for admissions track (jointly determined by major, quota/non-quota system, and semester of exam). Areas of study are ranked by
selectivity. Robust standard errors in parentheses are adjusted for clustering on individuals. ***, **, and * indicate statistical significance at the 1%, 5%, and 10% levels,
respectively.
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Appendix Table 1
RD analysis of demographic characteristics around UnB admission
cutoffs for applicants between 2004 and 2005
Treatment effects
Dependent variable
Female
Birth year
Completed UnB admissions survey
Mother college completion
Family monthly income
R$750 or less
R$750-2500
R$2500-5000
R$5000 or more
Don't know
Identified as PPI

above cutoff
x non-quota

above cutoff
x quota

0.015
(0.020)
0.210
(0.363)
0.010
(0.021)
-0.003
(0.033)

0.012
(0.042)
0.082
(0.638)
0.056
(0.034)
-0.004
(0.045)

-0.011
(0.018)
0.025
(0.030)
0.009
(0.030)
-0.019
(0.029)
-0.004
(0.022)
-0.027
(0.035)

0.020
(0.038)
-0.007
(0.050)
-0.017
(0.044)
0.009
(0.027)
-0.004
(0.031)
0.001
(0.007)

NOTE. The sample includes UnB applicants between 2-2004 and 2-2005 including (a) all persons who took the entrance exam and were admitted and (b) all persons who were not
admitted but had an exam score in the 90th percentile or higher. Additional controls include normalized entrance exam score x non-quota applicant, normalized entrance exam
score x quota applicant, indicator for above cutoff x normalized entrance exam score x non-quota applicant, indicator for above cutoff x normalized entrance exam score x quota
applicant, and a set of binary indicators for admissions track (jointly determined by major, quota/non-quota system, and semester of exam). Robust standard errors in parentheses
are adjusted for clustering on individuals. ***, **, and * indicate statistical significance at the 1%, 5%, and 10% levels, respectively.
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Appendix Table 2
RD analysis of 2012 education and labor outcomes with bandwidth sample restriction
Treatment effects
Both genders
Dependent variable
Admitted to UnB
Years of education
College completion
Residence in Distrito Federal
Formal employment
Public sector job
Log annual labor earnings

Male applicants

Female applicants

above cutoff
x non-quota

above cutoff
x quota

above cutoff
x non-quota

above cutoff
x quota

above cutoff
x non-quota

above cutoff
x quota

0.986***
(0.004)
0.050
(0.090)
0.017
(0.027)
0.077***
(0.027)
0.068***
(0.025)
0.057*
(0.034)
0.085
(0.063)

0.994***
(0.007)
0.438**
(0.211)
0.076
(0.061)
0.074
(0.052)
0.022
(0.047)
-0.124*
(0.069)
-0.052
(0.123)

0.987***
(0.005)
0.002
(0.129)
-0.001
(0.038)
0.067*
(0.036)
0.081**
(0.032)
0.068
(0.044)
0.106
(0.081)

0.997***
(0.008)
0.568*
(0.327)
0.098
(0.087)
0.088
(0.068)
0.073
(0.072)
-0.187*
(0.099)
0.341**
(0.174)

0.984***
(0.007)
0.128
(0.132)
0.049
(0.041)
0.073
(0.046)
0.056
(0.040)
0.026
(0.060)
0.043
(0.108)

0.989***
(0.012)
0.066
(0.322)
-0.035
(0.096)
0.105
(0.097)
-0.062
(0.075)
0.044
(0.127)
-0.178
(0.220)

NOTE. Only normalized entrance exam scores between -80 and +80 were included in the estimation sample. Additional controls include normalized entrance exam score x nonquota applicant, normalized entrance exam score x quota applicant, indicator for above cutoff x normalized entrance exam score x non-quota applicant, indicator for above cutoff x
normalized entrance exam score x quota applicant, and a set of binary indicators for admissions track (jointly determined by major, quota/non-quota system, and semester of
exam). Robust standard errors in parentheses are adjusted for clustering on individuals. ***, **, and * indicate statistical significance at the 1%, 5%, and 10% levels, respectively.
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Appendix Table 3
RD analysis of 2012 education and labor outcomes with CPF quality sample restriction
Treatment effects
Both genders
Dependent variable
Admitted to UnB
Years of education
College completion
Residence in Distrito Federal
Formal employment
Public sector job
Log annual labor earnings

Male applicants

Female applicants

above cutoff
x non-quota

above cutoff
x quota

above cutoff
x non-quota

above cutoff
x quota

above cutoff
x non-quota

above cutoff
x quota

0.985***
(0.003)
0.106
(0.080)
0.039
(0.024)
0.107***
(0.025)
0.047**
(0.022)
0.063**
(0.030)
0.135**
(0.057)

0.989***
(0.005)
0.436**
(0.188)
0.097*
(0.053)
0.091**
(0.044)
-0.002
(0.040)
-0.090
(0.061)
0.002
(0.104)

0.981***
(0.004)
0.073
(0.110)
0.029
(0.033)
0.107***
(0.032)
0.054*
(0.028)
0.103***
(0.038)
0.189**
(0.074)

0.990***
(0.007)
0.786***
(0.284)
0.181**
(0.074)
0.106*
(0.058)
0.018
(0.058)
-0.094
(0.080)
0.264*
(0.147)

0.988***
(0.005)
0.138
(0.121)
0.052
(0.037)
0.103**
(0.043)
0.039
(0.037)
-0.006
(0.053)
0.070
(0.098)

0.981***
(0.011)
0.090
(0.269)
0.011
(0.078)
0.145*
(0.074)
-0.050
(0.068)
-0.067
(0.111)
-0.136
(0.173)

NOTE. In this analysis, "partial name" CPF matches were excluded from the estimation sample. Additional controls include normalized entrance exam score x non-quota
applicant, normalized entrance exam score x quota applicant, indicator for above cutoff x normalized entrance exam score x non-quota applicant, indicator for above cutoff x
normalized entrance exam score x quota applicant, and a set of binary indicators for admissions track (jointly determined by major, quota/non-quota system, and semester of
exam). Robust standard errors in parentheses are adjusted for clustering on individuals. ***, **, and * indicate statistical significance at the 1%, 5%, and 10% levels, respectively.
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