THE “SIDE EFFECTS” OF NON-COGNITIVE CRITERIA IN
ADMISSION POLICIES
CRISTIAN CRESPO1

1

Industrial Engineer from Pontificia Universidad Católica and Master in Public Policy from University of CaliforniaBerkeley (UCB). He has collaborated in consulting projects for Puente Alto Municipality and the Inter-American
Development Bank. Additionally, he had conducted research in higher education policies and programs at UCB and
cash conditional transfers in Chile. He managed the Research Department at the Chilean Social Development
Ministry where he actively participated in the redesign of the Chilean targeting instrument. Currently, he is
involved in academic activities and leading impact evaluations projects.

1

Abstract
This paper analyzes the impact of using non-cognitive criteria for socio-economic diversity in
the admission policy of a competitive major at University of California-Berkeley (UCB). A linear
regression model is used to record the correlations between low-socio economic status (SES),
likelihood of admission and academic performance. Low SES was a negative predictor of
admission´s probability but was not correlated with future academic performance. Because
cognitive requirements (e.g. previous grades) are used as controls, these associations have to
be explained exclusively by a relationship between SES and non-cognitive scores. Therefore,
non-cognitive measures (e.g., essays, leadership positions) affected the chances of a low SES
student to be granted admission while not providing any valuable information to predict future
success. This study suggests that the inclusion of these measures in admission policies has
negative implications for any institution who seeks to optimize the academic quality and socioeconomic diversity of its student body.

I.

INTRODUCTION
Enrolling in higher education is one of the most relevant decisions that an adult has to make in
the early stages of his life. Colleges aim to transmit knowledge, strengthen abilities, facilitate
the accumulation of social capital and the promotion of public values. A group of the most
selective American schools are concerned about their institutions in becoming passive
participants in the reproduction of social, cultural, intellectual and economic elites. However,
several challenges remain to be faced by selective American universities in the quest for
increasing their socio-economic diversity, where over-representation of students from high SES
has increased. This is in part explained by low enrollment rates of low SES students, even
compared to high SES peers with similar qualifications.
This paper focuses on the admission policy for a competitive major of UCB. Specifically, it
analyzes the impact of using non-cognitive criteria for socio-economic diversity in a competitive
academic program. “Admissions committees, not markets, ration access to many of the most
selective U.S. colleges” (Kane, 1998). Students who became candidates for this capped major
succeeded in a process that was highly competitive. Hence, the relative share of low SES
students within the major recipients had been below the proportion of those students who
took the major pre-requisites and where part of the pool of applicants. This study will analyze
whether this decline in diversity can be explained solely by differences in academic credentials
and will assess the suitability of this admission policy to deliver school’s goals.
Society will be in a better position if enrollment policies facilitate the maximization of
institutional outcomes. Building on previous work, I propose to classify those in two categories:
quality and socio-economic diversity. Therefore, a college that must ration entrance to its
majors should establish admission policies that: i) select the most qualified students, and ii)
facilitate the creation of a diverse student body. However, doing this is not a straightforward
task. Admission officers do not observe real “quality” and are only able to predict it by
observing previous academic performance and by scoring non-cognitive traits through essays or
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related measures. The selection of which criteria is incorporated in the admission formula and
how this is weighted has consequences for quality and diversity.
A linear regression model is proposed to assess the impact of non-cognitive criteria in the
admission policy of a competitive major. The associations between low SES, likelihood of being
granted admission and academic performance are analyzed. The cognitive criteria of the
admission policy, previous grades, are used as controls. Because non-cognitive scores are not
available, the low socio-economic variable is intended to work as a proxy of these scores.
Hence, if any significant association between low SES and probability of selection or academic
performance is observed this has to be explained by an association between scores in noncognitive measures and socio-economic status.
Students whose parents did not complete college received a penalty in their probability of
selection into the major, holding cognitive scores constant. The negative association between
this group and admission was estimated to a degree as large as 6.8 points. On the other hand,
no correlations were observed between low SES and future academic performance. In other
words, the inclusion of non-cognitive measures affected the chances of a low SES student to be
granted admission while not providing any valuable information to predict future success. All
these results are robust to diverse model specifications including; alternatives ways to measure
academic performance and low socio-economic condition, and, racial information as a part of
the analysis.
This study offers the following contributions. First, it fills a gap in the literature in major choice.
Secondly, provides an analysis of admission policies at this level, where the literature is slim
compared to college or graduate admissions. Third, brings into attention the inappropriate
design of the admission policy of this program. Finally, it raises a voice of concern about the use
non-cognitive criteria in admission policies of competitive programs in general. The studied
formula for admission harms the goal of advancing socio-economic diversity, while the quality
of enrolled students remained unaltered.
The rest of paper lies as follows. Section II presents an economic approach to the admission
processes in competitive programs. Section III discusses the variables that support admission
decisions. Section IV explains the methodological steps taken to answer the questions of
interest. Section V introduces the data and explains the setting of the study. Section VI presents
the results, summary statistics, and diverse robustness checks. Section VII concludes with a
discussion of the findings.
II.

THE ECONOMICS OF ADMISSION POLICIES IN C OMPETITIVE SCHOOLS
TOPIC CONTEXT
Despite the disagreement about the role of higher education on academic development
(Clotfelter et al., 1991), it is well understood that college graduates have higher earnings than
non-college graduates. College has also strong effects on the development of a greater sense of
interpersonal competences and commitment to meaningful philosophies of life (Astin, 1993).
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Being the peer group the most powerful predictor of these changes. This scholar suggested that
values, attitudes and socio-economic status of this group are strong determinants of the way in
which students develop during this crucial stage of life.
A group of the most selective American schools are concerned about their institutions in
becoming passive participants in the reproduction of social, cultural, intellectual and economic
elites. Improving their own under-representation of socio-economically disadvantaged students
has become a goal for these institutions. Advocates of policies directed toward this goal argue
that positive effects for society would be observed. First, the strong association between
college graduation and lifetime earnings suggests that higher education represents a vehicle for
low-income communities to exit this state. In addition, new institutional group dynamics could
emerge, affecting students’ behavioral development.
However, several challenges remain to be faced by selective American universities in the quest
for increasing socio-economic diversity in their institutions. Among these schools, overrepresentation rates of student from high socio-economic status have increased (Astin &
Oseguera, 2004). Low SES students enroll in four years institutions at half the rate than their
high income peers with similar qualifications (Carnevale & Rose, 2003). Disparities in access and
graduation in colleges can be predicted by differential academic preparation (Smyth & McArdle,
2004) and parental income in child’s adolescence (Cameron & Heckman, 2001). Despite federal
aid efforts and preferential policies, the most selective American higher education schools have
moved toward increased socio-economic stratification.
Selective colleges generally face persistent gaps between demand and supply. Therefore, these
institutions usually respond by rationing access rather than expanding its supply. This is
particularly true for some of their most demanded major degrees. One explanation to this
might be that universities may believe that balancing degrees through different disciplines lead
to increased public value. Other could simply be that some disciplines are more expensive to
provide, and therefore needs to be rationed.
The notion of first-come first-served or random allocation plays little role in admissions
processes. Schools have designed competitive admission processes to decide who are the best
candidates for an academic grade. However, scholars interested in major choice have assumed
that students encounter few constraints from the supply side (Lowe & Simmons, 1997; Mauldin
et al., 2000; Davies & Guppy, 1997; Tan & Laswad, 2008; Dickson, 2010). Future literature in
major choice should account for these restrictions. Both supply and demand matter when
analyzing selection of majors in competitive schools.
A MODEL OF ADMISSION POLICIES

In general terms the problem that an admission officer faces can be described by three
features. The selective school needs to allocate a treatment (e.g., acceptance or not acceptance
into the academic program) among a diverse population. The result of this process seeks to
maximize institutional outcomes (e.g., student’s learning, nurture talent, civic education, equity
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promotion). Finally, the amount of slots to be allocated is restricted. This analysis takes the
rationing constraint as a given.
Acknowledging the different views about the role of universities and their expected outcomes, I
propose to classify college outcomes in two main categories. The first one is related to the
students’ skills or aptitudes in their areas of interest, from now on quality. The second type of
outcome is tied to a social role, grouping for example the goals of promotion of equity and
building civic engagement. Several traits could fall in this category; however I propose focusing
on diversity. Diversity encompasses many traits (e.g., different social, economic and cultural
background and experiences), proxied here as the proportion of students from a low socioeconomic status in the student body of an academic program.
Models explaining how to optimally allocate resources under budget constraints and uncertain
treatment effects (Bhattacharya & Dupas, 2011; Persico, 2009) and how to maximize quality
and diversity in college admissions (Chan & Eyster, 2003) are available in the literature. Building
on this work I offer the following model of the admission officer decision at a selective higher
education institution:
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The selective school utility (U) function will depend on two variables.  models the quality of
the pool of students and  represents the amount of minority students to be granted an offer
of admission2. The utility of the school will unambiguously increase the higher the quality is
among the selected students. However, a school which value having a diverse student body
(& > 0) will suffer from a reduction in its utility if  ⁄ , the proportion of disadvantaged
students enrolled in the program, is further away from  ⁄, the fraction of applicants coming
from a disadvantaged background. The problem is constrained by the fact that total enrollment
() cannot be larger than #, the rationing limit of the school.
Both variables,  and  depend on the decision of the admission officer, which is modeled as
, a vector containing the decision of enrollment for each student who applied to the program
(* = 1 … . . ). When  and  are negatively correlated the goals of increasing quality and
diversity will be in conflict. Therefore, the role of the admission officer is to find the optimal
combination of ! that maximizes institutional utility. Acknowledging this,  and  can be
represented by the following expressions.
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I will assume that the number of students who are granted an offer for admission is equal to the amount of
students enrolled in the program. Therefore, from now on I will use the terms students to be granted an offer of
admission, admitted students, accepted students, enrolled students and selected students interchangeably.
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The amount of economically disadvantaged students enrolled ( ) is calculated from a product
of  and . In this problem, where only one dimension of diversity is considered,  can be
modeled as a vector storing whether ! represent a student from a disadvantaged economic
background3. The quality of the pool of enrolled students () is also a function of -! , a measure
of the expected future performance of student * if granted admission. This coefficient could be
paralleled to a “treatment” effect. The admission officer would desire to select into treatment
the group of students with higher returns. However, this officer cannot predict the hypothetical
effect of granting enrollment with certainty. He or she can only predict performance based on
observing information (12) that has been historically correlated with measures of future
success. Consequently, these covariates are also part of the probability function of being
selected for admission.
SOLVING THE PROBLEM OF ADMISSION POLICIES
Figure 1 presents a graph with the space of combinations of quality and diversity that could
result from different selections of . This figure presents relevant characteristics. First, both
quality and diversity are constrained to certain ranges. The diversity measure cannot be higher
than  ⁄ . On the other hand, quality has decreasing marginal returns as the size of
enrollment (E) increases. Second, the frontier of possible combinations has a concave shape
above a certain threshold (m). Choosing an outcome below this threshold would prove
irrational. It will mean not granting admission to at least one student from a lower socioeconomic background which also has higher academic credentials than a student at the margin
of admission. The concave shape of the frontier of possible combinations is explained by the
fact that diversity and quality need to be traded above the aforementioned threshold.
Increasing diversity could only come to the expense of rejecting admission to a not low SES
higher qualified student.

In cases where multiple dimensions of diversity (k=1…F) wants to be assessed, a matrix  of dimensions  × 4 and
a matrix D of dimensions 1 × 4 will prove necessary to replace the scalar 5.
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Figure 1: Utility Maximization in Higher Education Institutions.

Source: Own preparation
An admission officer which selected a specific leading to an outcome such as point D has four
generic options for the next admission process. The first one would be moving towards the
origin of the graph. This type of decision will prove irrational. The officer would be replacing
highly qualified students from disadvantaged socio-economic backgrounds for low qualified
students who do not meet this condition. His second option is moving to an upper left
direction, such as point C, an “affirmative action” approach. This move would be rational if a
school has a high “taste” for diversity (large 5 and moderate ). Conversely, a school that has
high taste for quality (large  and low 5) would move to the opposite direction, towards a point
such as B. This could be called the “pure quality” approach. Points B and C, are efficient
allocations; no more quality could be reached without impacting diversity and vice-versa.
In certain cases it may be feasible to find an “ideal improvement”; increasing both quality and
diversity. An allocation which exceeds the previous levels of quality and diversity of point D, will
unambiguously be better for society. However, this might not prove sufficient. Higher
education institutions that care about quality and diversity should locate themselves in a point
where they maximize their utility function. Because both quality and diversity are scarce their
highest utility is constrained. Suppose utility levels are represented by curves like U0 in Figure 1,
in which the points on U0 represent equal levels of utility. The utility function in equation 1 will
be maximized only at a point within the frontier of possibilities. Point A in figure 1 represents
the location where the optimization problem is solved.
If we assume quality and diversity are the “true” social preferences, estimating them correctly
is critical. Unbiased and reliable constructs prove essential to optimize the admission decision.
Competitive colleges will not be choosing efficient allocations if the criteria used to determine
quality () are not accurate predictors of future success. Chan and Eyster (2003) assumed that
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schools know how to best predict the quality function. As a consequence, they stated that any
departure from the rules will give less efficient allocations in terms of quality. But admission
officers do not have certainty about who are the students with higher aptitude for a major.
Some of the following problems could be observed: they might be unaware of other useful and
available information that will enhance their predictions, be currently using information that is
not useful for predictive purposes but has harmful effects on particular subgroups, or they
might lack in ability or resources to collect information they are aware about their efficacy as a
forecasting tool.
III.

ASSESSING ADMISSION POLICIES IN COMPETITIVE SCHOOLS
WHY USING ACADEMIC PERFORMANCE TO ASSESS ADMISSION POLICIES ?
Scholars have identified the advantages of attending selective higher education programs.
Students attending elite institutions have greater likelihood of graduation (Kane, 1998), greater
access to graduate schooling and obtain wage premiums in the labor market (Carnevale & Rose,
2003). All these variables reflect different ways of how schools understand future success.
Therefore, all these variables could be used as a measure of quality. Could it be found other
variable that reflect the potential to gain from higher education instruction and that is highly
related to measures of student success?
Academic performance has been typically used to assess admission policies. Program grades
have been the preferred dependent measure in the predictive validity studies of admission
policies. Many scholars have demonstrated that academic performance is an accurate predictor
of adult career achievement. For example, grades are correlated with starting salary (Roth &
Clark, 1998), income (Jones & Jackson, 1990), job performance ratings and graduate degrees
(Cohen, 1984). Additionally, it has been found that grades predict training success (Dye & Reck,
1988), career potential (Kuncel et al., 2004) and can be used as a sign of human capital (Miller,
1998). In the model of admission policies, -! represents the expected academic performance
for each applicant * and is modeled by the following expression.
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The expected academic performance is estimated using 7, a vector containing diverse student
information 7(12) and 6, a set of weights which determine the relative importance of each
factor in the estimation of -. Previous academic training has generally been the main criteria
used to estimate -! . Cognitive variables such as test scores are crucial to determine admission
in competitive majors at selective universities. Additionally, non-cognitive traits (e.g.,
motivation, maturity, interpersonal skills, leadership, self-concept) have also been considered
for admission decisions and have been measured through essays and active engagement in
======2
=========2
organizations. Both types of measures, cognitive 7(1
;< ) and non-cognitive 7(1>;< ), are
thought as good predictors of a student potential to gain from higher education instruction, and
consequently to calculate quality.
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ASSESSING ADMISSION POLICIES: COGNITIVE AND NON-COGNITIVE MEASURES
The literature of competitive admissions for higher education institutions have focused in
analyzing the predictive validity of the criteria for admissions into universities, not majors.
Scores in standardized tests and grade point averages have been the most important cognitive
variables used to predict success in college. A large body of literature have confirmed the
predictive power of high school grade point average (HSGPA; Geiser & Santelices, 2007) and
SAT scores (Camara & Echternacht, 2000) in this field, with SAT II achievement tests being
better predictors than SAT I (Geiser & Studley, 2003).
The predictive validity literature for professional programs presents similar patterns.
Researchers have found that LSAT scores and UGGPA are good predictors of graduate GPA for
Law School (Thomas, 2003), while GMAT and undergraduate GPA are good predictors of
academic success in MBA programs (Graham, 1991; Paolillo, 1982). GPA and credits in
mathematics were significantly related to performance in courses of economics, statistics
(Cohn, 1972) and introductory marketing (Borde, 1998).
Many researchers have argued that non-cognitive factors are important determinants of
academic performance (Sedlacek, 2004; Ancis & Sedlacek, 1997; Noftle & Robbins, 2007). In
previous research, the main instrument used to measure non-cognitive traits has been the Non
Cognitive Questionnaire (NCQ; Tracey & Sedlacek, 1984). The NCQ is designed to measure
experiential and contextual intelligence and contains eight scales. Some of them are: academic
positive self-confidence, academic support, setting long-range goals, ability to establish
community ties and successful leadership experience. Noftle and Robbins (2007) showed that
the scale of “conscientiousness” was a powerful predictor of college GPA.
Indeed, non-cognitively oriented measures (e.g., letters of recommendation, positions of
leadership and essays) have been extensively used for admission policies in competitive
colleges. Bhattacharya et al. (2012) showed that scores on personal interviews were strongly
correlated to the probability of receiving an offer of admission at Oxford University. Despite the
extensive use of non-cognitive variables in admission policies it remains unclear if these
measures provide incremental validity to traditional predictors. Do these measures really
provide additional information on academic performance?
Scholars (Thomas et al., 2007) suggested that non-cognitive measures are not adequate
predictors of GPA or persistence in college, and therefore should not be used for research or
practice. A group of researchers (Huang, 2011; Bridgeman, 1991; French et al., 2005) have
suggested that non-cognitive measures are good predictors of success, but their predictive
properties turn to become insignificant when cognitive information is added to the analysis. In
other words, constructs such as self-efficacy, motivation, student engagement and essays
measures add no useful information to what could be predicted from scores in standardized
tests and previous academic performance.
IMPLICATIONS OF ADMISSION POLICIES FOR DIVERSITY
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The decision of an admission formula not only impacts the quality of the pool of students. It
also affects the racial or ethnic composition of this pool, and hence diversity. Geiser and
Santelices (2007) showed that HSGPA has a less adverse impact on URM4 students than
standardized test scores. Arcidiacono (2005) suggested that removing race-based advantages in
admissions decreases the number of black students in top tier colleges and that reducing
financial aid take them out of college. Zwick and Sklar (2005) showed that the predictive power
of HSGPA and SAT scores differs when language background is considered.
Admission policies also have effects over the socio-economic composition of the student body.
Rothstein (2004) put a question mark on the validity of SAT scores arguing that much of its
predictive power is derived from its correlation with high school demographic characteristics.
Additionally, Geiser and Studley (2003) demonstrated that the predictive validity of SAT II is less
conditioned by socio-economic status than SAT. On the other hand, Sackett et. al. (2009) have
claimed that both SAT and SES have predictive power to assess academic performance,
therefore SAT not being a “wealth” test.
Class rank has been a clear example of how shifts on admission criteria have impacted the racial
and social composition of new college cohorts. Policies that grant college admission to students
in the top percent of each high school have increased the rates of disadvantaged students
among selective schools (Long, 2004). Because high school relative performance is positively
correlated with college performance (Cohn et. al, 2004; Barron & Norman, 1992) these policies
have had minimal negative impact on quality.
IV.

TESTING SOCIO-ECONOMIC DISPARATE IMPACT IN ADMISSION POLICIES
COULD NON-COGNITIVE CRITERIA BE A CAUSE OF DISPARATE IMPACT IN ADMISSION POLICIES?
It might not be surprising to observe socio-economic disparate outcomes in the access to
competitive majors in selective schools. Differential access to education of quality in pre-college
levels by socio-economic groups still explains academic performance in first year of college.
Therefore, disparities in outcomes are not necessarily caused by differential treatment in
admission policies. Low SES condition may be correlated with productive characteristics used in
the admission criteria. If this is true, students from a disadvantaged economic condition will
have a reduced probability of selection.
The accuracy of the admission criteria to predict future success in American higher education
institutions turns to be important for two reasons. First, it helps these institutions to maximize
their own objectives of providing society higher levels of quality and diversity. Secondly,
because citizens have legal rights of action against institutional rules which have no direct
relationship with their goals, but disproportionally affects particular social classes. Therefore,
admission rules that provoke disparities in outcomes and are not good predictors of future
success are not only ineffective, but likely to be contested on the base of disparate impact.
4

In this study, under-represented minorities account for students from the following racial/ethnic groups: African
American/Black, Chicano-Latino/Hispanic Americans and Native Americans.
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An admission officer should pursue to improve the accuracy of the rule predicting future
academic performance. The more variables that could be added to the decision rule, which
explain future success, the better. However, some variables used in admission policies are not
good predictors of academic performance. If these variables also impact diversity negatively,
the school will be unambiguously better off by suppressing its use to inform their selection
process. In the past, the incremental validity of non-cognitive criteria in admission policies has
been questioned. But, could additionally the use of non-cognitive measures at a selective
School in UCB be a cause of disparate impact for low SES groups?
THE ECONOMETRIC MODEL
A researcher interested in assessing the admission ruling of an academic program needs to
========2
perform two types of analyzes. In first instance, he needs to test whether the cognitive (1
;< )
===========2
and non-cognitive (1
>;< ) criteria used in the admission process are actually accurate predictors
of selection into the program. Secondly, it needs to validate the selection criteria by regressing
these variables with program academic performance. The following equations describe the two
models representing these steps.
?@*A! = B% + &% 1D!E + % 1AD!E + F!
(5)
E
E
-HIHJA! = BK + &K 1D! + K 1AD! + F! (5)
Ordinary least squares (OLS) is a robust tool to assess admission policies5. Its robustness is
========2
===========2
explained by the fact that cognitive (1
;< ) and non-cognitive (1>;< ) criteria are just used as a
predictive tool of future performance. Distinctively to other analysis in educational policy, in
admission assessments is not necessary to establish causal relationships explaining future
academic success. Actually, the estimated relationships of equation 5b are highly unlikely to be
causal, multiple other unobserved factors could affect college success and be correlated at the
same time with admission criteria. In summary, linear regression provides only an answer to
the question of how good the criteria predicts the variation of future academic success. The
latter is exactly the type of answer that is needed in this type of studies.
An additional feature of admission policies facilitates it study. The number of variables
considered in the ruling is limited and public. Therefore, the selection criteria could be
improved if the variables used in the process are not good predictors of future performance
(e.g., &K or K statistically indistinguishable from zero)6. Room for improvements could also be
present if imbalances are found between the ratios of the predictors’ coefficients among the
two equations (e.g., &K⁄ &% > K⁄ % ). In this study, it was not feasible to obtain scores for the
5

There is one disadvantage common to admission assessments. The evaluation of the predictive power of
admission criteria over future success is performed only on a subsample of students (the ones that were admitted
in the program). The extent of the bias introduced, if any, is still a matter of debate in the related literature.
6
Alternatively, the selection formula could be improved if a new variable (A6LH) is a good predictor of future
performance. For example test if MK ≠ 0 in -HIHJA! = BK + &K 1D!E + K 1AD!E + MK A6LH!E + F!
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non-cognitive variables used in the admission policy. Therefore, to assess the suitability of the
ruling I propose the following econometric equations.
?@*A! = B% + &% 1D!E + 5% @6_??! + F!
(6)
E
-HIHJA! = BK + &K 1D! + 5K @6_??! + F! (6)
The rationale behind this model is to test whether the coefficients accompanying low_SES
(5% and 5K ) are statistically different from zero. If 5% is negative after controlling for cognitive
records, it can be inferred that students from a low SES group have lower scores in non=========2
cognitive variables. Hence, low_SES would be negatively correlated to 1
>;< , and also negative
correlated to program admission.
However, if being from a low-socio economic condition cannot explain differences in academic
performance (5K not statistically different from zero), the use of non-cognitive criteria should
be revised. At least a group of variables that integrate the non-cognitive criteria are harming
the interests of a School who cares about quality and diversity promotion. The rest of the paper
will focus in answering what is the impact of using non-cognitive criteria in the admission policy
for this UCB competitive major.
V.

DATA AND SETTING
SETTING
The study will analyze the admission process of a capped major at University of California,
Berkeley. The admission cycle has the following features: students apply to the program by
November to start classes on August of the following academic year, applicants are mainly in
their sophomore year and entered the university through the College of Letters and Science,
students who have other major are allowed to apply, there is no GPA minimum requirement for
application, students are allowed to apply only once, there is no need to have completed the
major pre-requisites at the time of application but these courses should be completed by the
end of the term before enrolling in the major.
The admission criteria consist in two parts. 50% of the weight of the admission formula
corresponds to “grades and coursework”. Under this item the institution considers
performance in key pre-requisites, grade trends, consistency of academic performance and
course load. The program has four types of pre-requisites. One of them is provided exclusively
by the school which offers the academic program. The content of this class is strictly related to
the area of the major. Conversely, the other three requirements can be fulfilled by completing
different lower division courses at UCB or by exam credits (e.g., Advanced Placement,
International Baccalaureate, GCE Advanced Level).
The other 50% of the admission criteria correspond to “essays and resume”. Successful
candidates are expected to show accomplishment in extracurricular activities, interest in being
an active member of the community, leadership skills, communication and analytical skills and
12

personal attributes and life experience suggesting maturity, ethical character, teamwork and
goal orientation.
DATA
Ten consecutive freshman entering cohorts from UCB were used in this study. The first of them
correspond to the Fall 2001 term while the last correspond to the Spring 2006 term. The Office
of Planning and Analysis at UCB provided databases where it was possible to extract student
information on course enrollment, grades, demographics, and grade point average per
semester. The Department which offers this program provided the list of applicants and
admitted students for its selective major for the 2003-2007 academic cycles. A list of the
variables used in this study can be found in Appendix A.
Six different students’ pools were created from the data available. First, the students admitted
by UCB College of Letters and Science (undec_ls). The second pool corresponds to the students
who intended to pursue the major (avail_major_1y). Every student who took the introductory
major pre-requisite and two others after their first three semesters was part of this pool. The
third pool includes the students of the previous pool which successfully completed the courses
(elig_major_1y). The other three pools correspond to the major applicants (apphold_major),
the admitted students (acc_major) and finally the ones that became a bachelor degree
recipient (major_degree).
The three cognitive variables that will be used in this study are: cumulative GPA after freshmen
year (cumgpa_1y), the grade in the introductory major pre-requisite (grade_introreq) and the
average grade of the three other major pre-requisites (grade_othreqs). Two variables will be
used to measure academic performance. The first correspond to the grade point average while
a student was a major candidate (gpa_major_all). The second only includes the grade average
of nine degree requisites (gpa_major_req). Letter grades obtained were converted to its
numerical equivalents.
Low socio economic status will be modeled by three variables7. The first is an income indicator.
Specifically, a dummy variable is created for every student whose annual family income is lower
than a specific amount. The threshold proposed is $60,000 US (low_inc_60k), however other
thresholds were used to test the robustness of the results. The second variable corresponds to
an indicator of parental education (hh_low_ed). A student whose parents did not obtain a four
year college degree would be part of this group. The sensitivity of the results to different ways
to construct this variable was also tested. The last variable (low_inc60k_ed) merges information
from the last two. A student who meets any of the two previous conditions will be part of this
group.
VI.

RESULTS

7

In this paper the term students from a low-socio economic status mainly refers to students that are not from a
high-socio economic status. A large group of students belonging to the middle-class can be found in this group.
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THE PATHWAY TO A UC-BERKELEY CAPPED MAJOR
The proportion of low SES students drops constantly along the pools leading to the capped
major. Table 1 shows the number of low socio-economic students in each of the pools in the
pathway to the degree. As explained in the previous section, the low SES condition was defined
in three different ways. Figure number 2 shows a graph of the pattern of this decline for the
three groups. Not every student reported their parental education or household income. In
fact, approximately 95% of UCB new freshman reported parental education. Only 76% of new
UCB College of Letter and Sciences students reported household income, while only 70% of the
ones who were accepted for the major reported it.
Students whose none of their parents completed college (hh_low_ed) represented 29.6% of the
freshmen who entered UCB College of Letters and Sciences (L&S) from Fall 2001 to Spring 2006.
However, only 26.2% of the students who took the introductory pre-requisite and at least two
others belonged to this group. Although this is a drop of 3.4% from one pool to the other this
might be explained by heterogeneous preferences of majors. There is a new decline in the
representation of these students in the pool of applicants, representing only a 23.5% of the
pool. Finally, these students account only for an 18.3% and 18.5% of the admitted students and
major degree recipients.
Of the students who reported income, 43.3% of the ones who entered to L&S declared that
their totally family income was less than $60,000 a year (low_inc60k). Approximately 4 out of
10 students that approved at least the introductory requirement and two other pre-requisites
reported having an annual household income below the mentioned threshold. Finally, 35.9%
among the pool of students accepted for the major were part of this group. This represents a
3.5% decline compared to the pool of applicants.
SUMMARY STATISTICS
One of the factors explaining the decline in the proportion of low SES students along these
pools is their lower academic performance compared to high SES students. Table 2 shows
demographic information and previous academic performance for students who applied to the
major and were granted admission.
Students from a household were none of their parents’ attended or finished college have on
average lower academic performance than their counterparts. Among major applicants,
differences are observed for the cognitive variables determining major admission. These
differences are: .11 points for cumulative first year GPA, .23 points for the introductory prerequisite grade and .17 points for the grade average of the other three pre-requisites.
Differences in academic performance are also observed among these groups for pre-college
GPA and standardized tests.
Among the pool of admitted students, differences in academic performance are reduced
between the two socio-economic groups. The average differences for the three major prerequisites are: .02 for cumulative first year GPA, .14 for the grade of the introductory course of
the major and .05 for the average of the other pre-requisites. The same pattern is observed for
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pre-college academic performance. Students from different socio-economic backgrounds also
have different demographic characteristics. Students from economically disadvantaged
backgrounds are more likely to be females, from a non-Caucasian race and more likely to not
have learned English as their first language.
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Table 1: Proportion of low SES students in the pathway to a UC-Berkeley capped major

GROUPS
Low Household Education
(hh_low_ed)
Low Household Income
(low_inc60k)
Low Household Education
or Income
(low_inc60k_ed)

UCB -L&S
freshmen
(undec_ls)
N
%
5013 29.6

Taking Major
Passed Major
Applied Major
pre requisites
pre-requisites (apphold_major)
(avail_major_1y) (elig_major_1y)
N
%
N
%
N
%
621
26.2
548
24.7
462
23.5

Accepted in
Major
(acc_major)
N
%
224
18.3

Major Degree
(major_degree)
N
223

%
18.5

5831

43.3

766

41.5

683

39.9

594

39.4

324

35.9

319

36.0

7550

44.4

993

41.7

895

40.2

786

39.8

428

34.8

423

35.0

Source: Own preparation from UC-Berkeley administrative records
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Figure 2: Proportion of low SES students in the pathway to a UC-Berkeley capped major
50%
45%
40%
35%
30%
25%
20%
15%

hh_low_ed

low_inc60k

low_inc60k_ed

Source: Own Preparation from UC-Berkeley administrative records
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VARIABLES

Table 2: Summary Statistics for Low Household Education Students (hh_low_ed)
Major Applicants
Admitted Major
Low Household
High Household
Low Household
High Household
Education
Education
Education
Education

Panel A. College Academics
Cumulative GPA 1st Year
Grade introductory pre-req.
Grade other pre-reqs.

3.37
3.16
3.05

3.48
3.39
3.22

3.60
3.43
3.41

3.62
3.57
3.46

.415
.482
.142
.714
.086

.500
.237
.036
.615
.249

.437
.491
.093
.754
.102

.496
.241
.029
.613
.260

4.19
658.6
587.5
662.3
606.8

4.28
711.6
659.7
713.8
682.5

4.24
680.3
604.2
685.6
629.8

4.33
718.5
666.7
720.5
691.4

Panel B. Demographics
Male
English not 1st language
Under-represented minority
Asian
Caucasian
Panel C. Pre College
Academics
High school GPA
SAT score math
SAT score verbal
SAT2 score math
SAT2 score writing

Source: Own preparation from UC-Berkeley administrative records
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RESULTS
Columns number 1 and 2 in Table 3 show the results of a linear regression8 using major
selection and academic performance in the program as the dependent variable. Cumulative
GPA (cum_gpa_1y), grade in the introductory pre-requisite (grade_introreq) and the average
grade in the three other prerequisites (grade_othreq) are used as controls. As expected, the
three covariates are good predictors of selection, which confirm their relevancy for admission
policy. When no other controls are considered, an increase of .3 points in first year GPA is
correlated to an increase in the likelihood of selection of 9.4 points. In the case of the courses
that are pre-requisites for the major, an increase in a letter grade, for example from B+ to A-,
predicts additional 3.4 points and 8.4 points in the probability of admission for the introductory
major requirement and the average of the rest of the pre-requisites respectively.
These three variables are also statistically significant at the 99% level of confidence for the
purpose of predicting academic performance in the major, measured by GPA in the semesters
of major candidacy. An increase in first year GPA, comparable to a raise in one letter grade, is
correlated to an increase in major GPA of .046 points. For the major pre-requisites, additional .3
points in grade_introreq and grade_othreq predict .041 and .067 extra points respectively for
the variable gpa_major_all9.
Columns number 3 and 4 in Table 3 presents the results for the model described in equation 6a
and 6b. A measure of socio-economic status (low_inc60k_ed) is added to the model estimated
in column 1. In column number 3 is possible to observe that there is a negative association
between the low socio-economic variable and the dependent variable. A student in this
condition is predicted to have a penalty of 4.5 points in their likelihood of being granted
admission. This coefficient is statistically significant at the 95% level and cannot be explained by
differential attainment in major pre-requisites, because these variables are used as controls. In
the next column, it can be observed that the low SES variable do not add any useful information
to the prediction of academic performance. The coefficient of -.013 is of a smaller magnitude
than the size of its standard error, and therefore is not statistically significant.

8

Ordinary least squares (OLS) are used for all the regressions. Estimates using logistic regression (for regressions in
table 3, 4 and 5) can be found in Appendix B.
9
These results also suggest an additional weakness of the admission criteria. This is the high weight of first year
performance (cum_gpa_1yr) in the selection formula. The predictive properties of this variable are weaker
compared to the grades in the major pre-requisites (grade_othreqs). However, cum_gpa_1yr has a higher degree
of correlation to the admission decision (acc_major).
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Table 3: Major Access, Academic Performance and low SES condition
(1)
(2)
(3)
(4)
VARIABLES
acc_major
gpa_major_all
acc_major
gpa_major_all
cum_gpa_1yr
grade_introreq
grade_othreqs

0.094***
(0.009)
0.034***
(0.006)
0.084***
(0.008)

0.046***
(0.010)
0.041***
(0.006)
0.067***
(0.009)

0.623***
(0.008)

3.425***
(0.009)

low_inc60k_ed
Constant

Observations
R-squared

2,053
0.39

0.097***
(0.009)
0.035***
(0.006)
0.080***
(0.008)
-0.045**
(0.018)
0.642***
(0.011)

1,241
1,953
0.26
0.39
Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

0.051***
(0.011)
0.040***
(0.006)
0.067***
(0.009)
-0.013
(0.016)
3.428***
(0.011)
1,184
0.26

Source: Own preparation from UC-Berkeley administrative records
Before offering an interpretation to these results I propose to analyze the effect of household
income and parental education separately. Table 4 presents these results. Columns 1 and 2
present the estimates of the model described in equations 6a and 6b. The only change is that
two variables of low socio-economic condition are used, low_inc_60k and hh_low_ed. Columns
3 and 4 follow the same logic as the two previous with only one modification. Two dummy
variables, noinc_info and noedu_info, are introduced in each regression. These dummies
represent the students who not declared their parent’s annual income and educational
attainment.
The negative magnitude between low SES and likelihood of major admission increases for the
variable measuring disadvantaged economic condition exclusively by parental education. A
negative association of 5.9 points in the probability of selection is observed for students
meeting this condition. This estimate increases in absolute value to 6.8 points when missing
observations are included in the analysis. However, this categorization does not have any
predictive power for academic performance. The students who refused to declare the
educational level attained by their parents present a similar pattern in the results compared to
the ones that were categorized in the lower household education group.
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Table 4: Disentangling Household Income and Parental Education (with Missing Observations)
(1)
(2)
(3)
(4)
VARIABLES
acc_major
gpa_major_all
acc_major
gpa_major_all
cum_gpa_1yr
grade_introreq
grade_othreqs
low_inc60k
hh_low_ed

0.096***
(0.011)
0.032***
(0.007)
0.085***
(0.009)
0.013
(0.023)
-0.059**
(0.025)

0.052***
(0.012)
0.029***
(0.008)
0.074***
(0.010)
0.015
(0.021)
-0.009
(0.025)

0.622***
(0.013)

3.414***
(0.014)

noinc_info
noedu_info
Constant

Observations
R-squared

1,478
0.41

0.092***
(0.009)
0.032***
(0.006)
0.084***
(0.008)
0.015
(0.022)
-0.068***
(0.023)
0.050**
(0.022)
-0.061
(0.040)
0.623***
(0.013)

861
2,053
0.25
0.39
Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

0.045***
(0.010)
0.041***
(0.006)
0.068***
(0.009)
0.016
(0.020)
-0.014
(0.022)
0.028
(0.019)
-0.026
(0.037)
3.416***
(0.013)
1,241
0.26

Source: Own preparation from UC-Berkeley administrative records
No significant associations were observed between the variable measuring income and major
selection or academic performance. More surprisingly positive associations, albeit statistically
insignificant, are observed for these estimates10. Additionally, students who did not report
income are associated with 5 points of increased probability in selection for the major. The
large percentage of students that did not reported parent income, differential attrition in these
responses and measurement error proper to income reports make income a less reliable
measure for this study. Hence, the rest of the analysis will rely only on parental education levels
as a measure of socio-economic condition.
ROBUSTNESS CHECKS
The negative association observed between low SES and selection can be explained by a
correlation between low socio-economic status and the non-cognitive part of the admission
policy. Because the scores of non-cognitive variables are not available there is no clarity about
10

These coefficients turn to negative, although not statistically significant, when low_inc60k variable is used in a
regression without being accompanied by hh_low_ed. These results are presented in Appendix C.
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what specific non-cognitive measures are driving this correlation. Potential explanations could
include: fewer resources available by low SES students to write solid essays, lack of time to
engage in extra-curricular activities or limited social capital preventing access to leadership
opportunities. Despite these potential imbalances, there is no association between low-socio
economic condition and academic performance, which suggests that the use of non-cognitive
criteria is not providing incremental validity to the admission formula. Three robustness checks
are offered to rule out the possibility that these conclusions might be an effect of particular
features of the study design.
Academic performance is measured by an alternative formula in the first robustness check. GPA
of the semesters of major candidacy includes the grade of courses that may not be related to
the topic of the major. The “quality” of students from low socio economic backgrounds may be
overestimated if these students do not perform well in the major requisites but do obtain
similar or better grades, compared to their high SES peers, in courses not related to the major.
To analyze this argument, academic performance is measured by a new variable,
gpa_major_req, which is calculated by taking the average grade in the nine upper division
program requisites. If “quality” of these students were inaccurately estimated the association
between hh_low_ed and gpa_major_req should become more negative.
The results are presented are presented in columns 2 and 3 of Table 5. The coefficient capturing
the association between low socio-economic condition and academic performance remain
unchanged, and not statistically different from zero. Some changes do occur in the predictive
validity of cognitive variables, especially for the average of the pre-requisites which increased
its predictive power. Despite these changes, the results and conclusions regarding the
coefficient of interest for this study (hh_low_ed) are not sensitive to different ways of defining
academic performance.

VARIABLES
cum_gpa_1yr
grade_introreq
grade_othreqs
hh_low_ed
noedu_info
Constant

Table 5: Robustness check by Academic Performance
(1)
(2)
(3)
acc_major
gpa_major_all
gpa_major_req
0.093***
(0.009)
0.032***
(0.006)
0.083***
(0.008)
-0.067***
(0.021)
-0.030
(0.037)
0.640***
(0.010)

0.046***
(0.010)
0.041***
(0.006)
0.067***
(0.009)
-0.010
(0.020)
-0.010
(0.035)
3.427***
(0.010)

0.032***
(0.009)
0.037***
(0.006)
0.098***
(0.008)
-0.010
(0.018)
0.032
(0.032)
3.379***
(0.009)
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Observations
R-squared

2,053
1,241
0.39
0.26
Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

1,265
0.35

Source: Own preparation from UC-Berkeley administrative records
The second robustness check proves how sensitive are the results presented to the definition
chosen for low socio economic condition. Different ways to define this group may be affecting
the estimates. In this study, the ruling used to create the variable hh_low_ed was composed by
two parts. The first one related to the level of educational attainment, where the cutoff point
was whether college was completed or not. The second one consisted on how many parents
were considered to evaluate the latter point, the one with the highest level of educational
attainment or the one with the lowest. The students categorized as low SES were the ones
whose parent with highest educational attainment was four years of higher education
completed.
Therefore, four variables are created: The first one, col4yr_comp_0par, contains the students
whose none of their parents completed college, which is exactly the same as hh_low_ed. The
second, some_college_0par, include only students’ whose none of their parents attended
college. The third and fourth variables, nocol4yr_comp_1par and nosomecollege_1par take into
account the educational level of the parent with fewer years of study. In the former coefficient,
the cutoff level is set at college studies being completed, while in the latter, the cutoff point is
college studies being attempted.

VARIABLES

Table 6: Robustness Check by Parental Education
(1)
(2)
(3)
acc_major acc_major acc_major

cum_gpa_1yr
grade_introreq
grade_othreqs
col4yr_comp_0par
somecollege_0par
nocol4yr_comp_1par
nosomecollege_1par

0.093***
(0.009)
0.032***
(0.006)
0.083***
(0.008)
-0.067***
(0.021)

0.094***
(0.009)
0.033***
(0.006)
0.083***
(0.008)

0.093***
(0.009)
0.033***
(0.006)
0.083***
(0.008)

(4)
acc_major
0.094***
(0.009)
0.033***
(0.006)
0.083***
(0.008)

-0.053**
(0.022)
-0.043**
(0.018)
-0.049***
(0.018)
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noedu_info
Constant

Observations
R-squared

-0.030
(0.037)
0.640***
(0.010)

-0.025
(0.037)
0.634***
(0.010)

2,053
2,053
0.39
0.39
Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

-0.033
(0.038)
0.642***
(0.011)

-0.032
(0.038)
0.641***
(0.011)

2,053
0.39

2,053
0.39

Source: Own preparation from UC-Berkeley administrative records
The results for this sensitivity analysis are presented in Table 6. All the definitions of low-socio
economic condition present a negative association to the probability of being admitted to the
program holding grades constant. As expected, when the low socio economic definition is
relaxed to the educational level of the parent with less year of education, the coefficient turns
less negative. In other words, having at least one parent who completed college help to
mitigate the negative impact from the other parent’ low educational advancement. All the
coefficients are at least statistically significant at the 95% level of confidence. Therefore, it can
be concluded that these results are robust to different definitions of SES.
The results of a final robustness check are offered in Table 7. In this case it is analyzed whether
the reduced chance of being granted admission for low socio-economic students responds to
differential sorting by race or ethnicity. It might be the case that socio-economic condition is
strongly correlated with other students’ characteristics that modify their likelihood of being
granted admission to the major.
Table 7: Robustness Check: Socio-Economic Conditions and Race
(1)
VARIABLES
acc_major
cum_gpa_1yr
grade_introreq
grade_othreqs
low_ed_urm
low_ed_asi
low_ed_cau
low_ed_oth

0.093***
(0.009)
0.032***
(0.006)
0.084***
(0.008)
-0.022
(0.050)
-0.076***
(0.023)
-0.064
(0.061)
-0.050
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(0.075)
-0.030
(0.038)
0.639***
(0.010)

noedu_info
Constant

Observations
R-squared

2,053
0.39
Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
Source: Own preparation from UC-Berkeley administrative records

The results reject the hypothesis of race as the factor explaining the negative association
between low-SES and selection. Students from a low socio economic status receive a penalty in
their probability of admission for the program disregarding their racial/ethnic origin. Compared
to students’ of high SES, low SES Asian (low_ed_asi) and Caucasian (low_ed_cau) students are
estimated to have 7.6 points and 6.4 less of chance to be admitted for the program even after
controlling for previous academic performance. A negative association is also observed for
students from under-represented minorities (low_ed_urm) and for the ones which did not
belong to any of the three previous groups or that declined to state their race (low_ed_oth).
Although only the coefficient for Asian students is statistically significant, this can be explained
by the reduced number of observations for the other groups. These results strengthen the idea
that students’ socio-economic characteristics, not racial features, are playing and important
role, besides grades, in determining who is admitted at this competitive major at UCB.

VII.

DISCUSSION
If a variable used in admission policy do not provide incremental validity to a measure of future
success it might be better to reassess its use. If this criteria is still going to inform admission
decisions, at least it should be tested whether its use causes negative effects on institutional
outcomes. In this study, the institution providing this major should be concerned that its
admission policy is having a disparate impact on low SES students. There is a penalty in the
probability of selection of low SES students that is not backed up by inferior program’
performance by this group. This penalty is provided by the non-cognitive criteria used in the
admission ruling. Therefore, the disparity in outcomes between socio-economic groups cannot
be explained solely by their differences in previous academic performance.
These findings have several implications in the light of equity. In this case, unequal rates of
socio-economic access to a competitive program are affected not only by different abilities to
explain future success but also by a poor design of the admission policy. Although these results
cannot be extended automatically for other competitive programs and colleges, they do raise a
voice of caution. Correcting imperfect criteria in admission policies becomes essential in the
effort to revert the declining equity in higher education access.
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One of the main limitations of this study is that is not able to identify which parts of the noncognitive criteria are not delivering useful information. It could be the case that some variables
are useful predictors of academic performance and others are not. To advance the knowledge
of what aspects of the admission formula are driving these results further analysis is needed.
The availability of these measure’s records would prove helpful. On the other hand, if those
were not available, keeping the scores of future admission process would facilitate the purpose
of strengthening the admission ruling.
The most relevant policy implication of this study is that the School should revise and modify its
admission criteria. Other programs at UCB also deserved to be analyzed. The inclusion of noncognitive criteria in the current admission formula, or at least part of it, is deteriorating the
chances for students from disadvantaged socio-economic backgrounds to enter their major of
preference. While increased levels of socio-economic diversity have been prevented, no gains
in the dimension of academic quality have been achieved. Hence, an opportunity to improve on
institutional outcomes is at hand.
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APPENDIX A. VARIABLES
Name
Type
Description
Demographics Background Information
male
Dummy
Masculine gender
last_eng
Dummy
English was not the first language learned
urm_stud
Dummy
African American, Chicano-Latino or Native-American
asian
Dummy
Asian/Asian American/Filipino
caucasian
Dummy
White/Caucasian
Academic Background Information
hsgpa_nocap
Continuous Uncapped high school GPA
sat_math
Continuous Score in SAT math test
sat_verb
Continuous Score in SAT verbal test
sat2_math
Continuous Score in SAT2 math test
sat2_writ
Continuous Score in SAT2 writing test
Student Pools
undec_ls
Dummy
Student entered UCB through College of Letters and Science
avail_major_1y Dummy
Student took major pre-requisites.
elig_major_1y
Dummy
Student passed major pre-requisites.
apphold_major Dummy
Student applied to the major and held its application
acc_major
Dummy
Applicant accepted for the major
major_degree
Dummy
Student obtained the major degree
Cognitive Admission Criteria
cum_gpa_1y
Continuous GPA on first year
grade_introreq Continuous Grade in class in “introduction to major topic” pre-requisite
grade_othreqs Continuous Average grade in other three pre-requisites
Proxy of Non-Cognitive Admission Criteria
low_inc60k
Dummy
Annual parental income less than $60,000 US
hh_low_ed
Dummy
Completed college was not attained from any parent
low_inc60k_ed Dummy
One if any of the two above is true
Academic Performance Measures
gpa_major_all
Continuous GPA on semesters after admission to the major
gpa_major_req Continuous GPA on major requisites
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APPENDIX B. LOGISTIC REGRESSIONS

VARIABLES
cum_gpa_1yr
grade_introreq
grade_othreqs

(1)
acc_major

(2)
acc_major

(3)
acc_major

(4)
acc_major

(5)
acc_major

0.739***
(0.075)
0.235***
(0.043)
0.538***
(0.057)

0.791***
(0.079)
0.245***
(0.044)
0.515***
(0.059)
-0.378***
(0.126)

0.093***
(0.009)
0.032***
(0.006)
0.084***
(0.008)

0.092***
(0.009)
0.032***
(0.006)
0.084***
(0.008)

0.093***
(0.009)
0.032***
(0.006)
0.083***
(0.008)

-0.064***
(0.023)
-0.002
(0.021)

-0.068***
(0.023)
0.015
(0.022)
0.050**
(0.022)
-0.061
(0.040)
0.623***
(0.013)

-0.067***
(0.021)

2,053
0.39

2,053
0.39

low_inc60k_ed
hh_low_ed
low_inc60k
noinc_info
noedu_info
Constant

Observations
R-squared

0.685***
(0.061)

0.846***
(0.082)

0.638***
(0.010)

2,053
1,953
2,053
0.39
0.39
0.39
Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

-0.030
(0.037)
0.640***
(0.010)

Source: Own preparation from UC-Berkeley administrative records
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APPENDIX C. ANALYSIS BY I NCOME

VARIABLES
cum_gpa_1yr
grade_introreq
grade_othreqs
low_inc40k

(1)
acc_major

(2)
acc_major

(3)
acc_major

(4)
acc_major

0.095***
(0.011)
0.033***
(0.007)
0.086***
(0.009)
-0.016
(0.022)

0.095***
(0.011)
0.033***
(0.007)
0.086***
(0.009)

0.095***
(0.011)
0.034***
(0.007)
0.086***
(0.009)

0.095***
(0.011)
0.033***
(0.007)
0.086***
(0.009)

low_inc50k

-0.017
(0.021)

low_inc60k

-0.010
(0.020)

low_inc70k
Constant

Observations
R-squared

0.616***
(0.011)

0.617***
(0.012)

1,488
1,488
0.41
0.41
Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

0.616***
(0.013)

-0.013
(0.020)
0.617***
(0.013)

1,488
0.41

1,488
0.41

Source: Own preparation from UC-Berkeley administrative records
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