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Appendix A: Baseline and Alternative Estimates of College Ma-
jor Premia

College major choice has important causal consequences for subsequent labor market outcomes,
generating wage differences which may exhibit even higher variance than the distribution of value-
added across more- and less-selective American universities (Kirkeboen, Leuven, and Mogstad,
2016). While the interpretation of observational wage differences between majors is complicated
by selection bias (Arcidiacono, 2004), college major premium statistics adjusted for simple demo-
graphic characteristics have been shown to provide reasonable proxies for the field-specific returns
experienced by students on the GPA-restriction margin of college major access in at least one
context (Figure A-1). As a result, we index the ‘economic quality’ of college majors by estimating
the following model over 2009-2019 college-educated and employed ACS respondents between
age 35 and 45 by OLS:

Wageit = Pmi
+ αgieiaidit + εit (AA-1)

where log wage income Wageit is projected onto an additive function of the major earned by i and
the full set of interactions between indicators for i’s gender (gi), six ethnicity categories (ei), age
(ai), whether i earned more than one college major (di), and the survey year t. Respondents who
report more than one major are randomly assigned to one of their majors. Our baseline estimates
of Pmi

are presented for each ACS major category in Table A-1.

We test the sensitivity of these Pmi
coefficients and the resulting cohort trends in major choice

by estimating a series of alternative specifications. First, we test for changes over time in the
relative estimated return to each college major by separately estimating Equation AA-1 over the
2009-2010 and 2018-2019 ACS cohorts. Panel (a) of Figure AA-1 shows that the two sets of
college major premia estimates are strongly correlated (0.90) parallel to the 45-degree line. Panel
(b) shows a somewhat weaker and flatter relationship when Equation AA-1 is estimated separately
among URM and non-URM workers, with a greater wage spread among non-URM workers,
though the correlation (0.73) remains very strong. Panel (c) shows little evidence of differences
in relative major-specific wage returns by gender (0.87), while Panel (d) shows that adding local
region (PUMA) indicators to Equation AA-1 – to absorb, for example, cost-of-living differences
across localities – yields near-identical estimates of Pmi

(0.97). Correlations between our baseline
estimates and each set of alternate premium statistics exceed 0.95, except for the correlation with
the attenuated estimates from the URM subsample (roughly 1/6 of graduates), which is 0.80.

Figure AA-2 shows that replacing our baseline estimates of Pmi
with the unconditional median

wage of employed college graduates by major yields a highly-similar economic quality index
across majors (0.96), suggesting that the wage differences across majors are generally unrelated
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Figure AA-1: Stability of Alternative College Major Premia Specifications

(a) ‘09-10 vs. ‘18-19 (b) URM vs. Non-URM

(c) Female vs. Male (d) Baseline vs. Geo. Covar.

Note: This figure shows that alternative definitions of average college major premium – either using different samples
of ACS students or absorbing local geographic wage variation – yield qualitatively-similar major premium coefficients.
This figure correlates major premium coefficients estimated using a sequence of different subsamples and estimation
strategies. In this study’s baseline specification (Equation AA-1), premia are estimated by regressing log wages on
major indicators and covariates over employees aged 35-45 in the 2009-2019 ACS. Panels (a) to (c) compare premia
estimates across 2009-2010 and 2018-2019 ACS respondent subsamples, URM and non-URM subsamples, and female
and male subsamples. Panels (d) and (e) respectively compare the baseline premia estimates to coefficients estimated
in the presence of PUMA geographic fixed effects, and to coefficients from the baseline specification reestimated after
dropping all workers whose majors were imputed from their occupation, age and sex in the ACS data. Source: The
American Community Survey (Ruggles et al., 2018).

to the fixed characteristics included in Equation AA-1 as covariates.43 We restrict the median-
wage sample to (1) native (2) white (3) male workers who (4) worked at least 27 weeks in the
previous year for 30 hours per week and (5) excluding ACS respondents whose college majors
are imputed as a result of non-response, following Sloane, Hurst, and Black (2021) (who estimate
gender-specific major premium statistics and focus on trends in the gender college major gap by
cohort.44

43Median wage statistics are adjusted for inflation by partialing out year effects using OLS.
44Excluding imputed respondents from our main major premium specification results in a nearly-identical set of

coefficients (correlation 0.994).
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Figure AA-2: Comparison between Baseline Major Premium Estimates and Median Wages by
Major

(a) Median vs. Baseline (b) Median Inc.

Note: This figure shows that replacing Pm with median wages by major yields qualitatively-similar major premium
coefficients and stratification trends. Along the x-axis of Panel (a), the baseline Pm coefficients are estimated by
regressing log wages on major indicators and covariates over employees aged 35-45 in the 2009-2019 ACS. Along the
y-axis of Panel (a) and in Panel (b), each major is characterized by within-major median wages estimated on a sample
of males aged 45-55 who have worked at least 27 weeks in the last year, following Sloane, Hurst, and Black (2021).
Source: The American Community Survey (Ruggles et al., 2018).

Figure AA-3 replicates the average premium-by-cohort-by-ethnicity trends shown in Figure 1
using each of these alternative specifications. Though the relative levels of URM and non-URM
college graduates’ average major premia over time vary by specification, all eight figures exhibit
the same pattern described in the present study’s introduction: the college major gap between
URM and non-URM students had narrowed and was largely unchanging in the years leading up
to the 1980 birth cohort, but has been steadily widening in the years since. This finding appears
qualitatively robust to each alternative major premium specification.
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Figure AA-3: Stratification trends using Alternative College Major Premium Estimates

(a) Only ’09-10 (b) Only ‘18-19 (c) Only URM (d) Only Non-URM

(e) Only Female (f) Only Male (g) With Geo. Cov. (h) No Imputed Majors

Note: This figure shows that alternative definitions of average college major premia – either using different samples of ACS students or different estimation strategies
– yields qualitatively similar stratification patterns since the 1950s birth cohorts. This figure depicts average college major premia by birth cohort and ethnicity
among all college graduates (as in Figure 1) using a sequence of different subsamples and estimation strategies. Solid (dashed) lines estimate expected major
premia for non-URM (URM) workers. In the baseline specification, premia are estimated by regressions of log wages on major indicators and control variables
as explained in Appendix A over wage employees aged 35-45 in the 2009-2019 American Community Survey. Panels (a) to (f) restrict the premium estimation
sample to 2009-2010 and 2018-2019 ACS respondents, URM and non-URM respondents, and female and male respondents. Premia in Panel (g) are estimated in
the presence of PUMA geographic fixed effects. Panel (h) estimates premia after dropping the roughly 12% of the sample whose college majors were imputed from
their occupation, age and sex. Source: The American Community Survey (Ruggles et al., 2018).
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Appendix B: Growth in Between-Institution College Major Strat-
ification

While this study primarily focuses on the growth of within-institution ethnic stratification since
the late 1990s, Figure 2 shows that over 40 percent of the increase in overall stratification has
been driven by between-institution changes in where URM students enroll. One reason for these
between-institution shifts in URM enrollment was the dramatic rise in URM college enrollment in
the period (mirroring URM students’ growing proportion of U.S. high school graduates); URM
representation among recipients of 4-year degrees grew 80% between 1995 and 2019, but by
differing proportions in each institution type (Figure BB-1). This appendix provides evidence
showing that between-institution stratification increased because low-premium institutions – that
is, institutions whose graduates tended to earn below-average-premium majors – absorbed a dispro-
portionately large share of this influx of URM college students. It also confirms that institutions’
expected major wages are strongly positively correlated with their selectivity: as additional URM
students flowed into less-selective universities, those schools’ low average major premia drove part
of the observed growth in ethnic stratification across majors over the past 25 years.

We measure the degree to which URM students’ enrollment shifted across university sectors
by recalculating the two-way decomposition presented in Equation 4 across six university sectors
(T ) instead of across the full set of 3,600 higher education institutions. Panel A of Table BB-1
shows that URM students became much more likely to graduate from private for-profit colleges
and much less likely to graduate from private non-profit institutions between the mid-1990s and
2019. This shift from more- to less-prestigious private institutions was much less pronounced
among non-URM students. Panel A also shows that public institutions’ combined share of URM
graduates rose only slightly, while the top 26 public institutions’ share declined.

Panel B shows that in 2019, the least-prestigious (for-profit and other public) institutions that
absorbed most of the influx of URM students tended to specialize in low-wage majors. The average
premium of college majors awarded by for-profit universities fell from among the highest among
the university sectors in 1995 to the lowest by 2019. This wage drop is particularly pronounced
among URM students, indicating that the influx of URM students into the for-profit sector was
overwhelmingly accommodated by the expansion of low-premium majors. Panel B also confirms
that the average premium of majors awarded at public universities are positively associated with
their research prestige.

These trends suggest that the growing accommodation of URM students at less prestigious
private and public institutions lifted between-institution stratification. However, Panel C of Table
BB-1 shows that between-sector stratification increased by only about 0.32 percentage points,
though Figure 2 shows that between-institution stratification increased by 1.34 percentage points.
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Table BB-1: Stratification Between and Within Sectors of Institutions

Top 26 Other Public All Other Non-Profit For-Profit All
Publics Public R1 R2 Publics Schools Schools Institutions

Panel A: Probability of graduating from each sector by URM status

URM
1995 0.086 0.154 0.088 0.350 0.306 0.017 1.000
2019 0.070 0.169 0.089 0.367 0.234 0.070 1.000

Other
1995 0.105 0.204 0.084 0.275 0.322 0.009 1.000
2019 0.103 0.201 0.080 0.274 0.300 0.042 1.000

Panel B: Average college major premium by sector and URM status (100s of log dollars)

URM
1995 25.88 22.62 22.11 21.01 23.29 27.89 22.59
2019 27.60 24.29 22.03 20.77 22.51 21.67 22.42

Other
1995 27.36 23.72 22.49 20.22 23.43 25.96 22.97
2019 32.48 27.39 24.90 22.49 24.59 22.67 25.33

Panel C: Between-within sectoral decomposition of aggregate stratification (100s of log dollars)

Between sectors
1995 0.53 1.20 -0.09 -1.51 0.37 -0.20 0.31
2019 1.07 0.87 -0.23 -2.09 1.62 -0.64 0.60

Within sectors
1995 0.13 0.17 0.03 -0.28 0.04 -0.03 0.07
2019 0.34 0.52 0.26 0.63 0.49 0.07 2.31

Total
1995 0.66 1.37 -0.05 -1.79 0.42 -0.23 0.38
2019 1.41 1.40 0.02 -1.45 2.10 -0.57 2.91

Panel D: Ethnic stratification within sector (100s of log dollars)

1995 1.48 1.11 0.37 -0.79 0.14 -1.93 0.38
2019 4.88 3.10 2.87 1.72 2.08 1.00 2.91
Change 3.41 2.00 2.50 2.51 1.94 2.93 2.53

Note: This table shows several average probabilities used to calculate the decomposition presented in Figure 2 as well
as a sectoral decomposition showing that most between-institution stratification increased within sector. Statistics
in Panel A are Pt(T |R) ≡ Σi∈TPt(i|R). Panels B and C are Et[WM |R, T ] (relative to General Agriculture) and
ST ≡ ∆R[Et(WM |T )] respectively. Panel D adapts Equation (4) to sum across sectors rather than institutions.
Source: 2009-2019 American Community Survey (Ruggles et al., 2018) and IPEDS.
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Figure BB-1: Contributions to URM Representation, by Sector and Graduation Year

Note: This figure shows that the URM share of college students has been steadily increasing since the 1990s, with
particular growth among non-research public universities and for-profit universities. This figure depicts the fraction of
all four-year college degree completers who belong to under-represented minority groups (Black, Hispanic or Native
American), by university sector and year of graduation. Source: IPEDS.

This indicates that most of the shift of URM students toward lower-premium institutions between
1995 and 2019 occurred within university sectors. Accordingly, Panel D shows large increases in
within-sector stratification.

7



Figure BB-2: Stratification between institutions, by Sector

(a) Public R1 Institutions (b) Public R2 Institutions

(c) Less research-intensive Public Institutions (d) Non-profit institutions

Note: This figure shows that that share of non-URM students graduating from more prestigious public institutions
grew faster than the share of URM students graduating from them. The vertical axis is the difference between non-
URM and URM students, in the 1995-2019 change in an institution’s share of graduates of each ethnic group (i.e.,
∆R[P2019(i|R) − P1995(i|R)]). The horizontal axis depicts the average college wage premium awarded by those
institutions, averaged between 1995 and 2019. Source: IPEDS and ACS (Ruggles et al., 2020).
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Table BB-2: Correlation between University Selectivity and Average Major Premium

Selectivity Measure Correlation N

6-year Graduation rate 0.310 1,925
6-year Non-URM Graduation rate 0.319 1,906
Rejection Rate 0.198 1,722
SAT Verbal Score 0.446 1,199
SAT Math Score 0.509 1,199
ACT Combined Score 0.470 1,237
ACT English Score 0.420 1,155
ACT Math Score 0.494 1,155

Note: This table shows that the ranking of universities by their average major premium is strongly positively correlated
with their ranking by several traditional measures of university selectivity. Spearman correlations between 2019
measures of institutional selectivity and the average premium of their 2019 graduates’ college majors. Test score
statistics are institutions’ reported 75th percentile of scores.
Source: The 2009-2019 American Community Survey (Ruggles et al., 2018) and IPEDS.

Figure BB-2 reconfirms that between-institution stratification was overwhelmingly driven by
within-sector reallocation, especially among the most research intensive public institutions. In-
stitutions with higher average major premia graduated an increasing share of non-URM students
(relative to URM students) over time. This relationship is particularly weak among non-profit
institutions, and its strength tracks public institutions’ research intensity. As in the main text, this
again emphasizes the importance of public research universities as loci of ethnic stratification in
higher education, here in the case of URM students switching from higher- to lower-premium
public research universities in the 2000s and 2010s.

Finally, Table BB-2 confirms that the average premium of majors awarded to an institution’s
graduates is strongly positively correlated with measures of its selectivity, including 6-year gradua-
tion rates (among URM, non-URM and all students), SAT and ACT scores (at the 75th percentile),
and freshman applicant rejection rates (one minus the admission rate).

In summary: between-institution college major stratification increased because of two patterns
in the absorption of a dramatic influx of URM students, each of which has been studied elsewhere.
First, the public sector took on more URM students but tended to absorb them in less prestigious
institutions – in part as a result of the declining prevalence of affirmative action (Bleemer, 2022),
the persistent use of legacy admissions policies (Arcidiacono, Kinsler, and Ransom, 2019), and
other university admissions policies that disadvantage URM applicants on average – that focused
on lower-premium majors. Second, private non-profit universities did not expand their URM
populations proportionally, so many of them earned degrees from for-profits that in turn expanded
their offerings of lower-premium majors, especially for URM students (Deming, Goldin, and Katz,
2012).
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Appendix C: The Mechanisms of Major Restrictions – A Case
Study of Economics

To further illuminate how major restrictions influence the majors that students enter, we compare
entry into the high-return economics majors at UC Santa Barbara (UCSB) and UC Davis between
2010 and 2016.45 These majors provide a useful case study for several reasons:46

1. UC Davis and UC Santa Barbara were similarly-selective institutions; both were ranked
between 38 and 42 in every annual US News & World Report national university ranking in
the period.

2. Each campus had a similarly-structured progression of introductory courses that students
were required to take prior to major declaration: two quarters of calculus, introductory
micro- and macroeconomics (Economics 1 and 2), and one or two additional courses de-
pending upon students’ chosen track.

3. All economics tracks at Santa Barbara had a 2.85 grade point average restriction (over 3-5
introductory economics courses), while the Davis economics major was unrestricted.47

4. The Santa Barbara restrictions (and Davis’s non-restriction) did not change in the sample
period.

5. Despite UCSB’s restriction, the economics majors at each school graduated more students
than any other major in the period, suggesting substantial demand.

As a result, we investigate the mechanisms driving major restrictions’ effect on campus strat-
ification by examining differences in students’ economics course grades, course enrollment, and
major declaration at each campus u ∈ {D,SB} using a series of linear regression models:

Yiyct = αct + γy + βcXi + εiyct (CC-1)

45Economics is among the highest-premium majors offered by UC campuses; see Table A-1. UC Berkeley’s
economics major is omitted because Berkeley’s semester schedule (as opposed to UCSB and Davis’s quarter schedules)
yields a different lower-division economics curriculum, with introductory micro- and macroeconomics combined into
a single course. This prohibits direct comparison with the other campuses. UCSC economics also provides a limited
test case, since its restriction was non-binding in its early years of implementation Bleemer and Mehta (2021).

46While a surge in international student enrollments during this period could have crowded students out of the
economics majors at both schools, the surge was larger at UC Davis.

47UC Davis’s Managerial Economics track, like many business-oriented economics majors, had a 2.8 GPA major
restriction before 2013. That track catered to almost half of the students in economics-based majors at UC Davis.
Similarly, UCSB offered an alternative means of qualifying for its Business Economics major until Summer 2011.
While Davis’s ‘partial’ major restriction and the early exception to Santa Barbara’s restriction could attenuate the
comparative results discussed below, the coefficient estimates are similar (but less-precise) if the sample is split before
2014 and models are re-estimated separately in both periods (available from the authors).
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Yiyct = αct + γy,UCSBi
+ βcXi + β′cXi × UCSBi + εiyct (CC-2)

where each outcome Yiyctu for student i in cohort y who completed course c in term t is
modeled as a function of students’ demographic, socioeconomic, high school opportunity, and
academic preparedness characteristics.48 Cohort and course-term fixed effects are included for
each campus, and standard errors are clustered by high school. Propensity weights ensure that the
Davis and Santa Barbara student samples are balanced on observed covariates, including the full
set of covariates described above as well as county fixed effects for Californians.49 Our preferred
interpretation of these models is that between-campus differences in students’ propensity to declare
the major mainly reflect the effect of UCSB’s economics major restriction.

The first two regression models presented in Table CC-1 examine which of the students who
enrolled in ECON 1 eventually declared economics majors, where ECON 1 enrollment is a sig-
nal of students’ potential interest in majoring in economics.50 The first model includes only
demographic and socioeconomic characteristics as covariates, directly testing whether UCSB’s
major restriction induces social stratification. The baseline Davis estimates, where any student
is permitted to declare an economics major after passing the introductory courses, reveal how
“preferences” for the major differ by ethnicity and income.51 They reveal a significant relative
preference for the subject among Asian students, but not among URM students. There is some
evidence that preference for economics increases with income; the (presumably) higher-income
students who do not report family income statistics are much more likely than average to declare
the major.52

At Santa Barbara, by comparison, Asian students who took ECON 1 are not significantly more
likely to declare an Economics major, while URM students are 10 percentage points less likely
to declare an economics major than white students. The magnitude of this URM difference is
appreciable relative to an average declaration propensity of 26.4 percent at UCSB.53 The difference

48These characteristics include gender, ethnicity, log parental income, SAT score, high school GPA, California
residency, California public school enrollment, and the presence of AP and IB economics for students from public
CA high schools. An indicator for missing income marks students who omitted their family income on their college
application, usually connoting above-average income or wealth (Bleemer, 2022).

49In particular, each observation is weighted by the student’s inverse likelihood of enrolling at that campus (from
a first-stage regression on the full Xi as well as high school county fixed effects), recovering the average treatment
effect for students at both campuses.

50Economics major declaration includes both Economics and Economics & Accounting at UCSB and both
Economics and Managerial Economics at UC Davis.

51By “preference” here, we mean simply students’ relative desire to complete different majors given their aptitudes,
inclinations, and personal circumstances.

52The coefficient on missing income has been adjusted to reflect the difference in outcome propensity between
missing-income students and a student with average log family income. See Bleemer (2022) for the predicted family
income distribution of income non-reporters.

53Major declaration propensity among plausibly-interested students is significantly lower at UCSB (26.4%) than it
is at Davis (32.2%). This difference is similar in magnitude to the effects of major restrictions on major size reported
in Section 4.
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Table CC-1: 2010-2016 Economics Major Enrollment Propensities at UC Davis and UCSB

Dep. Var: Earn Economics Major, Conditional on ECON 1 Enroll in ECON 1

Davis UCSB Diff. Davis UCSB Diff. Davis Diff.

Female -8.68 -5.84 2.85 -8.57 -5.94 2.63 -9.09 -4.49
(1.25) (1.30) (1.55) (1.24) (1.27) (1.54) (0.56) (0.88)

Asian 6.06 3.07 -2.99 5.69 4.11 -1.58 6.90 -0.18
(1.22) (1.47) (1.92) (1.21) (1.37) (1.80) (0.79) (1.02)

URM 0.60 -10.07 -10.68 -0.84 -3.92 -3.08 -7.00 3.56
(1.40) (1.40) (1.93) (1.45) (1.41) (1.96) (0.72) (0.97)

Log Fam. Inc. 0.64 1.96 1.32 0.86 0.28 -0.58 0.83 -0.29
(0.45) (0.43) (0.61) (0.49) (0.40) (0.62) (0.24) (0.34)

Miss. Income 4.40 6.55 2.15 4.76 2.26 -2.50 3.06 -1.21
(1.83) (1.92) (2.62) (1.87) (1.90) (2.64) (1.07) (1.47)

Out-of-State -4.50 -4.30 0.20 -4.74 0.69 5.43 4.34 -2.45
(2.30) (2.58) (3.41) (2.43) (2.63) (3.52) (1.52) (2.06)

International 0.96 -0.23 -1.19 0.26 5.64 5.38 17.02 14.09
(1.79) (2.22) (2.62) (2.06) (2.22) (2.78) (5.45) (3.15)

CA Private HS 4.07 -0.59 -4.66 1.35 1.66
(1.85) (1.83) (2.44) (1.13) (1.42)

High School Offered1:

AP Macro 0.34 4.76 4.42 -1.23 -0.27
(1.96) (2.04) (2.82) (1.18) (1.51)

AP Micro 1.49 4.25 2.76 -5.25 4.18
(2.81) (2.95) (4.16) (1.26) (2.06)

IB Economics -4.37 2.96 7.34 0.27 -0.75
(3.07) (4.04) (5.24) (2.07) (3.74)

SAT Score2 -1.78 6.96 9.55 -1.12 1.45
(0.55) (0.56) (0.83) (0.37) (0.49)

HS GPA2 -1.44 5.47 7.42 -2.59 0.85
(0.66) (0.53) (0.86) (0.41) (0.50)

Course-Term FEs X X X
Campus-Cohort FEs X X X

R2 0.02 0.04 0.06
Observations 16,974 16,974 62,512
Mean of Y 32.2 26.4 - 32.2 26.4 - 29.0

Note: This table shows that URM and otherwise-disadvantaged students who took Economics 1 at UC Santa Barbara
– which implemented a major restriction – were much less likely to ultimately declare the major than such students
at UC Davis, which had no such restriction, though these differences are fully obsorbed by those students’ poorer
measured pre-college academic opportunity and preparation. Propensity-score-weighted WLS regression models
among 2010-2016 freshman-applicant Santa Barbara and Davis students of economics major declaration and ECON
1 enrollment on student characteristics. Major declaration models conditional on having earned a grade in ECON 1.
Main effects estimated for Davis and Santa Barbara; ‘Diff’ is estimated as the difference between Santa Barbara and
Davis. Standard errors clustered by high school in parentheses. Inverse propensity score weights estimated using the
full set of listed covariates as well as California county indicators. Family income is missing for the ∼ 13 percent of
students who did not report family income on their application; estimates relative to the mean observed log income.
1High school course offerings are only observed for public CA high schools. 2Normalized to mean 0, s.d. 1.
Source: UC ClioMetric History Project Student Database, UC Corporate Student System, and California Department
of Education.
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between the campuses in URM students’ relative propensity to declare an economics major is
similarly large and statistically significant. Income also appears to have stronger effects on enroll-
ment at Santa Barbara. This is consistent with the major restriction muting student preferences,
and doing so in a way that stratifies students on ethnicity and income, as students who exit the
economics major are very likely to instead earn lower-return majors (Bleemer and Mehta, 2021).

The second regression model in Table CC-1 includes academic opportunity and preparation
covariates. Ethnic differences between similarly-prepared students are much smaller than the
unconditional gaps estimated in the previous model, though URM students remain somewhat less
likely to declare an economics major at UCSB than at Davis, by 3.1 (s.e. 2.0) percentage points.54

This suggests that the primary stratifying effect of the major restriction is to induce selection based
on prior preparation.

The other coefficients in this regression confirm that impression. At Davis, ECON 1 students
with higher SAT scores and high school GPAs are less likely to select an economics major, while
the opposite is true at UCSB. This suggests that economics tends not to be the top choice of
the most-prepared (ECON 1) students, but that the major restriction systematically prevents less-
prepared students from declaring the major at UCSB.55 Second, while exposure to economics in
high school does not predict major declaration at Davis, it does at UCSB. This suggests that the
restriction induces selection on prior general preparation and on prior exposure to economics.

The final model in Table CC-1 examines selection (conditional on prior opportunity and prepa-
ration) along a different margin: enrollment in a student’s first economics course. The UCSB
outcomes differ significantly from those at Davis in three respects. First, female students are less
likely to take ECON 1 at UCSB, in line with the student-level event study estimates from Section
5, and again suggesting that the major restriction mutes preferences. Second, students with lower
SAT scores and high-school GPAs are more likely take ECON 1 at Davis, while those who attended
private school are not. In contrast, high SATs and high school GPAs are not associated with taking
ECON 1 at UCSB, and private high-school attendance is. Each of these results is consistent with
the major restriction inducing significant positive self-selection into the first course in the major
based on prior preparation, perhaps because students who feel they are less likely to qualify for
the major do not attempt it. Finally, students who have taken AP Micro and are therefore eligible
to opt out of ECON 1 tend to do so at Davis, but not at UCSB, where the major restriction only
considers ECON 1 grades from courses taken at UCSB.

54In fact, only SAT score (not HS GPA or courses) partially absorbs URM students’ lower likelihood of major
declaration at UCSB. If SAT scores are poorer predictors of URM students’ academic performance than they are for
non-URM students (Vars and Bowen, 1998), then the URM student effect would be over-absorbed in this context.
Indeed, interacting SAT score with URM status estimates a sharply negative coefficient for URM students at UCSB
and yields a baseline URM coefficient (at mean SAT) of -4.5 (s.e. 2.2) percentage points.

55The major restriction may also make the economics major more appealing to highly-prepared students for other
reasons, e.g. by improving the major’s signal quality (MacLeod and Urquiola, 2015).
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The results presented in Table CC-1 reveal that there is more positive selection and self-
selection into the economics majors at UCSB than at Davis, that selection is on prior academic
preparation and exposure to economics in high school, and that this selection results in stratification
on ethnicity and income. Our preferred interpretation is that the greater observed positive selec-
tion at UCSB arises from that campus’s major restriction. The following subsection investigates
alternative interpretations of the presented statistics.

C.1 Explaining Stratification by Pre-College Preparation

One alternative explanation for the patterns described above is that quantitative aptitude covaries
with prior preparation to a greater degree among UCSB students. If this were the case, and
students’ course and major choices responded to it, this could explain the higher degree of selection
on prior preparation and economics experience at UCSB. However, the first two models presented
in Table CC-2 – which model ECON 1 students’ performance in the first two calculus courses
– show that this is not the case for quantitative skills. The baseline (Davis) coefficients confirm
significant variation in math preparation by observables, including prior preparation: higher SAT
scores, high school GPAs, and family incomes predict better mathematical performance, as do
being Asian and female, while URM students had worse math grades. However, there is almost no
evidence of a stronger relationship between student characteristics and math performance at UCSB
than at Davis in either of the first two calculus courses.

Another alternative explanation for the observed patterns is that UCSB might provide lower
grades to less-prepared students in its introductory courses, discouraging those students using ‘soft’
restrictions rather than relying on its mechanical restriction policy. The next two columns in Table
CC-2 show that in fact, the opposite is the case: higher SAT scores are more weakly associated
with ECON 1 grade gains at UCSB than at Davis, and the URM grade penalty is smaller at UCSB
than at Davis. This implies that UCSB provides somewhat more-lenient grades in its introductory
courses, but its major restriction nevertheless deters disadvantaged and lower-preparation students
from earning the major.

The final three columns of Table CC-2 illuminate how UCSB’s major restriction – which
selects on socioeconomic status, prior academic opportunity, and measured academic preparation
– generates larger ethnic and income gaps in major declaration. While ethnicity grade gaps are less
pronounced at UCSB than at Davis, the restriction makes grade gaps more consequential at UCSB.
UCSB students with higher high school GPAs and SAT scores obtain much higher grades in ECON
1, 2, and 10A, and those who had access to IB or AP economics perform much better in ECON
1 and 2. URM students also obtain lower grades in these threshold courses than their equally
prepared counterparts, clarifying why prior preparation does not fully explain URM students’
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Table CC-2: Economics Students’ Course Performance at Davis and Santa Barbara

Grade in Calc. I Grade in Calc. II Difference in: UCSB-only determinants of:
ECON 1 ECON 2 ECON 1 ECON 2 ECON 10A

UCD Diff. UCD Diff. Grade Grade Grade Grade Grade

Female 0.06 -0.05 0.12 -0.03 0.09 -0.01 -0.14 -0.13 -0.03
(0.03) (0.04) (0.03) (0.05) (0.03) (0.03) (0.02) (0.02) (0.03)

Asian 0.17 -0.07 0.21 -0.14 -0.06 -0.15 0.02 -0.04 0.01
(0.03) (0.05) (0.03) (0.05) (0.03) (0.04) (0.02) (0.02) (0.04)

URM -0.11 -0.05 -0.17 -0.05 0.09 0.06 -0.11 -0.12 -0.12
(0.04) (0.06) (0.04) (0.06) (0.04) (0.04) (0.02) (0.02) (0.04)

Log Fam. Inc. 0.02 -0.01 0.00 0.02 -0.02 0.00 0.01 0.02 0.01
(0.01) (0.02) (0.01) (0.02) (0.01) (0.01) (0.01) (0.01) (0.01)

Miss. Income -0.09 0.08 -0.07 0.09 -0.01 0.04 -0.02 0.01 -0.01
(0.05) (0.07) (0.06) (0.07) (0.05) (0.05) (0.02) (0.03) (0.05)

Out-of-State -0.08 0.33 0.02 0.17 -0.00 -0.10 0.10 0.11 0.25
(0.07) (0.09) (0.07) (0.09) (0.07) (0.07) (0.04) (0.05) (0.07)

International 0.42 0.32 0.46 0.07 0.02 -0.12 0.48 0.40 0.41
(0.05) (0.06) (0.07) (0.08) (0.06) (0.06) (0.06) (0.04) (0.08)

CA Private HS -0.07 0.13 -0.02 0.02 -0.01 -0.08 0.02 0.01 0.01
(0.04) (0.06) (0.06) (0.06) (0.04) (0.05) (0.03) (0.03) (0.05)

High School Offered1:

AP Macro 0.02 0.04 0.03 0.06 0.06 0.13 0.07 0.13 0.06
(0.05) (0.07) (0.05) (0.07) (0.05) (0.05) (0.03) (0.04) (0.05)

AP Micro -0.00 0.06 -0.08 0.12 0.19 0.08 0.06 0.04 0.02
(0.07) (0.10) (0.08) (0.09) (0.07) (0.07) (0.04) (0.05) (0.07)

IB Economics -0.08 -0.07 0.03 0.09 0.03 0.09 0.09 0.15 0.13
(0.13) (0.18) (0.14) (0.13) (0.08) (0.12) (0.05) (0.08) (0.12)

SAT Score2 0.24 0.03 0.21 -0.04 -0.08 -0.01 0.23 0.27 0.19
(0.01) (0.03) (0.02) (0.02) (0.01) (0.02) (0.01) (0.01) (0.02)

HS GPA2 0.16 0.01 0.17 0.04 -0.03 -0.03 0.14 0.15 0.16
(0.02) (0.02) (0.02) (0.03) (0.02) (0.02) (0.01) (0.01) (0.02)

Course-Term X X X X X X X X X
Campus-Cohort X X X X X X X X X

R2 0.16 0.11 0.21 0.18 0.18 0.18 0.08
Observations 10,168 11,554 16,974 13,884 7,829 6,216 3,565
Mean of Y 2.89 2.75 2.61 2.58 2.56 2.55 2.76

Note: This table shows that disadvantaged UCSB students’ exiting the economics major appears likely to be explained
by the binding GPA restriction, despite those students earning slightly higher relative grades at UCSB (where grades’
stakes are much higher). Propensity-score-weighted WLS regression models among 2010-2016 freshman-applicant
Santa Barbara and Davis students of grades earned in first and second quarters of calculus, ECON 1 and 2, and the
subsequent ECON 10A course at Santa Barbara on student characteristics. Mathematics grades are conditional on
ECON 1 enrollment. Main effects estimated for Davis and Santa Barbara; ‘Diff’ estimated as the difference between
Santa Barbara and Davis. Standard errors clustered by high school in parentheses. Inverse propensity score weights
estimated using the full set of listed covariates as well as California county indicators. Family income is missing for
the ∼ 13 percent of students who did not report family income on their application; estimates relative to the mean
observed log income. Calculus I and II courses are MATH 2A/B, 3A/B, or 34A/B at UCSB and 16A/B and 21A/B at
Davis. 1High school course offerings are only observed for public CA high schools. 2Normalized to mean 0, s.d. 1.
Source: UC ClioMetric History Project Student Database, UC Corporate Student System, and California Department
of Education.
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Figure DD-1: Average College Major Premium by Birth Cohort and Gender

Note: This figure shows that the college major premium gap between male and female college graduates closed in
the 1950s birth cohorts but has stagnated around 0.08 log points since. Average college major premium of college
graduates by birth cohort and gender among 2009-2019 ACS respondents, and the difference between those averages.
Major premia are estimated by OLS regression of log wages on major indicators and gender, ethnicity, age, year,
and double-major covariates over wage employees aged 35-45 appearing in the 2009-2019 ACS; see Appendix A for
details. Source: The 2009-2019 American Community Survey (Ruggles et al., 2018).

lower likelihood of economics major declaration.

These results confirm major restriction filtering as the most likely interpretation for differences
in the role of ethnicity, exposure to economics, and prior preparation in major completion between
Davis and Santa Barbara.

Appendix D: Gender Gaps and Major Restrictions

While the present study focuses on differences in college major attainment by ethnicity, prior
studies have more commonly analyzed major attainment gaps by gender. In addition to Sloane,
Hurst, and Black (2021)’s recent review of trends in college major choice by gender, many studies
have documented differences in student preferences and preparation that contribute to the gap
(Wiswall and Zafar, 2018; Mourifie, Henry, and Meango, 2020; Card and Payne, 2021), and
others have evaluated a series of policies intended to narrow the gender gap in STEM major
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Figure DD-2: Estimated Changes in Students’ Intentions for Restricted Majors by Gender

Note: This figure shows that major restrictions have no observable differential effect on the composition or major
choices of student who intend restricted majors by gender. Difference-in-difference event study βit estimates of the
relationship between students’ intending the restricted major (M̂im) and their major choice or student characteristic
before and after the implementation of the restriction, following Equation 8 and estimated by gender over a stacked
dataset of students i’s major intentions in field m. Outcomes are defined as the student’s GPA fixed effect (their
individual fixed effect from a two-way fixed effect model of GPA on student and course effects), whether the student
declares the restricted major, and the premium of the student’s major (as defined in Appendix A). β−3 is omitted,
and standard errors are two-way clustered by campus-majors m and by students i. Models include campus-major-
cohort fixed effects. Source: UC ClioMetric History Project Student Database and the American Community Survey
(Ruggles et al., 2020).

attainment (e.g. Canaan and Mouganie, 2021). This appendix compares trends in the economic
value of students’ college major choices by gender and ethnicity over time and then characterizes
the differential effects of major restrictions on male and female students’ major choice.

Figure DD-1 recapitulates the college major premium trends shown in Figure 1 by gender. It
shows that the gap between the average premium of majors earned by men and women closed
between the 1950 and 1965 birth cohorts from about 0.12 log points to 0.08 log points, but that
the gap has remained largely unchanged in the subsequent 30 years, with some slight growth in
recent years.56 As a result, there is no trend in aggregate gender stratification to decompose; despite
substantial policy innovation in recent years (e.g Colwell, Bear, and Helman, 2020), female college
graduates consistently earn less-lucrative degrees than their male peers.57

56Evidence presented by Black et al. (2008) (and evidence presented by Brown and Corcoran, 1997) suggest
that college majors explained 9-13 (8) percentage points of the male-female wage gap among 1993 (1984) workers,
who were mostly members of the 1930-1970 (1920-1960) birth cohorts. Turner and Bowen (1999) note that gender
convergence of major choice had ceased by the early 1960s birth cohorts.

57Sloane, Hurst, and Black (2021) implement an alternative measure of the economic value of majors – indexing
majors by the median hourly wage of native white men between ages 43 and 57 – but arrive at highly similar
conclusions, though they emphasize the gap’s narrowing in the 1950s birth cohorts rather than the stagnation over
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Figure DD-3: Estimated Changes Among Intended Majors by Gender

(a) Student GPA FE (b) Earn the Restricted Major (c) Average Major Premium

Note: This figure shows that newly-implemented major restrictions did not systematically impact selection into
intending the restricted major or the premia of majors earned by intended majors by gender. Triple-difference event
study βit estimates of the difference between male and female students’ relationships between students’ intending
the restricted major (M̂im) and their major choice or student characteristic before and after the implementation of
the restriction, following Equation 8 and estimated over a stacked dataset of students i’s major intentions in field
m by gender. Outcomes are defined as the student’s GPA fixed effect (their individual fixed effect from a two-way
fixed effect model of GPA on student and course effects), whether the student declares the restricted major, and the
premium of the student’s major (as defined in Appendix A). β−3 is omitted, and standard errors are two-way clustered
by campus-majors m and by students i. Models include campus-major-cohort fixed effects. Source: UC ClioMetric
History Project Student Database and the American Community Survey (Ruggles et al., 2020).

Figure 5 shows that the implementation of major restriction policies has no average effect on
the share of female students earning the restricted major. However, this average effect appears to
be the result of two offsetting effects observable using the student-intention estimates from Section
5. Figure DD-2 plots estimates from a version of the dynamic difference-in-difference equation
described in Footnote 33 that replaces URM status with gender. It shows some evidence of a
decline in female students’ revealed intention to earn restricted majors after the imposition of the
restriction: when a major restriction is implemented, female students are discouraged (on average)
from the first-term courses most commonly selected by students who earn that major.

However, this decline in major intention appears to be offset by an increased likelihood of
major completion conditional on intention. Panel (b) of Figure DD-3 – which presents estimates
of Equation 8 replacing URM status with gender – provides only weak evidence of this; if anything,
female students who intend the restricted major become slightly more likely on average to earn that
major. This evidence is clarified by the case study presented in Appendix C: female students are
less likely to enroll in Economics 1 when the economics major is restricted, but those who do
earn higher grades in the course, resulting in a higher likelihood of attaining the economics major
conditional on taking Economics 1 among female students.

the subsequent decades. See Figure A-17.
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Figure EE-1: Average College Major Premium by Birth Cohort and Specific Ethnicity

(a) Average Major Premium (b) Average Major Premium Gap

Note: This figure shows that Black and Hispanic college graduates have followed similar college-major-premium
trends since the mid-1960s – with a flat and slightly positive major-premium gap (relative to white graduates) steadily
declining by over 0.02 log points since 1980 – but that Asian graduates earn far higher-premium majors than any other
ethnic group on average. Average college major premium by birth cohort and specific ethnicity – white, Asian, Black,
and Hispanic – among 2009-2019 ACS respondents, and the difference between each ethnicity-cohort’s average major
premium and white graduates’ average major premium in that cohort. College major premia are estimated by OLS
regression of log wages on major indicators and gender, ethnicity, age, and year covariates over wage employees aged
35-45 appearing in the 2009-2019 ACS; see Appendix A for details. Source: The 2009-2019 American Community
Survey (Ruggles et al., 2018).

Appendix E: Asian, Black, and Hispanic Major Attainment

The main specifications in the presented study compare the college major choices of underrep-
resented minority (URM) and non-URM students nationally and in the University of California
system. In this appendix, we further disaggregate our presented findings into four ethnic groups –
Black and Hispanic (URM) and white and Asian (non-URM) – to discuss ethnicity-specific trends
and provide justification for our presented baseline aggregates.

Figure EE-1 replicates Figure 1 by ethnicity, showing the average college major premium
earned by graduates in each birth cohort since the 1950s. While Black college graduates earned
lower-premium majors than Hispanic graduates in the ’50s and ’60s birth cohorts, since the mid-
1970s the two groups have earned similar-premium majors. Between the 1979 and 1996 birth
cohorts, the college major premium gap between white and Black (Hispanic) college graduates
grew by 0.021 (0.027) log dollars, similar trends that could plausibly be explained by similar
mechanisms. Asian graduates, on the other hand, make up only a small share of college graduates
but tend to earn much higher-premium degrees than white graduates, though the trend in premia
has been roughly similar to that of white graduates in recent years. The white-Asian gap declined
during the relevant period by 0.016 log dollars (to about 0.1 log dollars). See Black et al. (2006)
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Figure EE-2: Department-Level Difference-in-Difference Estimates by Specific Ethnicity

(a) White (b) Asian

(c) Black (d) Hispanic

Note: This figure disaggregates the effects of major restrictions by ethnicity and shows clear evidence of a decline
in Hispanic attainment in restricted majors and noisier evidence of increases among white and Asian students and a
decrease in Black students. Event study β estimates of the ethnicity shares of students who declare restricted majors
before and after the implementation of the restriction, relative to other majors in that campus-year. Outcomes are
averages by declared major and cohort-year, defined by students’ first year of enrollment. β−3 is omitted, and standard
errors are clustered by campus-major. Students can be included in more than one major estimate (e.g. as double-
majors). Source: UC ClioMetric History Project Student Database.

for further discussion of differences in college major choice between white and Asian college
graduates.

How are these trends differentially explained by the impact of college major restrictions on
students’ major attainment? Figure EE-2 presents difference-in-difference estimates of the impact
of implementing a new major restriction on the share of students in each major by ethnic group.
Of the 3.3 percentage point decline in restricted majors’ URM enrollment, 1.2 percentage points
of the decline was among Black students and 2.1 percentage points among Hispanic students.
This suggests that Black students were the more impacted by the policy; their decline was twice
what would have been expected if the effects were evenly proportional (using the full sample’s
enrollment shares). However, the declines faced by both groups (more noisily estimated for Black
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students) suggest that major restrictions tend to lead both groups to exit restricted majors.58

Both white and Asian enrollment increased in restricted majors following the restrictions’
implementation, though the dynamics presented in Figure EE-2 are noisily estimated. Enrollment
increased by 0.9 percentage points among Asian students – whereas 1.1 percentage points would
have been expected given Asian students’ enrollment share – and 1.8 percentage points among
white students (as expected). The remaining increase was among students of other or unreported
ethnicities. This suggests that each group of non-URM students was similarly impacted by major
restriction policies, which justifies grouping them in the baseline analysis in the main text.

58Fifteen percent of the average UC major in this sample were Hispanic, compared to 3 percent who were Black.
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Other Appendix Figures and Tables

Figure A-1: Quasi-Experimental Validation of College Major Premium Estimates

(a) First Stage: Major in Economics (b) Observed 2017-2018 Wages

(c) Baseline Premium Estimates (d) Age-Specific Premium Estimates

Note: This figure shows that the college major premium (Ŵm) estimates accurately predict the change in students’
observed annual earnings resulting from a quasi-experimental shift in the college majors of 2008-2012 UC Santa Cruz
compliers (who preferred to major in economics), whether using the baseline major premium estimates or replacing
the estimation sample with same-age ACS respondents. Panels (a) and (b) replicate Figures 1 and 2 from Bleemer and
Mehta (2021), showing a sharp discontinuity in access to the economics major at UC Santa Cruz between 2008
and 2012 as a result of the department’s 2.8 major restriction policy, visualizing both the (first-stage) decline in
economics major attainment and the change in average annual California wages earned by students. Panels (c) and (d)
show the economic value of majors earned by the UCSC students, measuring economic value by the baseline major
premium estimates (Table A-1) and using a comparable set of statistics (also following Equation AA-1) estimated
over a population of workers of similar age as those in the UCSC wage estimation sample (ages 24-29). College major
premium estimates are additively inflated by the average log wage of the hold-out major (general agriculture) in each
sample and exponentiated for comparability with the UCSC wage estimates. Source: UC ClioMetric History Project
Student Database, the American Community Survey (Ruggles et al., 2018), and (Bleemer and Mehta, 2021).
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Figure A-2: Average Mid-Career Ethnicity Wage Gap Over Time by Education Level

Note: This figure shows that URM workers have historically earned substantially lower wages than similarly-educated
non-URM workers, but that while that gap has closed across education groups since the 1940s, that convergence has
slowed – and even reversed – among college-educated (but not less-educated) workers in recent years. This figure
shows the difference in mean log wages earned by male native-born non-URM and URM workers between ages 38
and 42 by year and education level: no high school degree, high school degree but no college, some college but no
four-year college degree, and (at least) a four-year college degree. The sample is restricted to individuals with positive
observed wages. URM includes Black, Hispanic, and Native American workers; non-URM includes all other workers.
Samples include 1% samples of the 1940, 1950, and 1970 U.S. censuses, 5% samples of the 1960, 1980, 1990, and
2000 censuses, and all subsequent ACS respondents (as available from Ruggles et al., 2018); averages are weighted
by sample weights. Source: The 1940-2000 U.S. Decennial Census and the 2001-2019 American Community Survey
(Ruggles et al., 2018).
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Figure A-3: Aggregate College Major Ethnic Stratification Separately by Gender

(a) Female (b) Male

Note: This figure shows that college major stratification has long been smaller among women than among men, the
qualitative trend has been the same among both groups, with a narrowed gap in the 1970-1980 birth cohorts that has
slowly widened since that time. This figure depicts the average college major premium attained by birth cohort and
ethnicity among all female (a) and male (b) college graduates, as in Figure 1. College major premia are estimated by
regressions of log wages on major indicators and control variables as explained in Appendix A over wage employees
aged 35-45 in the 2009-2019 American Community Survey. Source: The American Community Survey (Ruggles
et al., 2018).
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Figure A-4: Racial Difference in Elasticity of Wages to College Major Premia

Note: This figure shows that URM students’ wage-benefits of completing higher wage majors have grown relative
to those of non-URM students. Ethnic differences in elasticities are birth-year-specific coefficients on the interaction
between a students’ major wage and a URM dummy, in a log-wage regression that includes dummies for birth-year x
URM, and for birth-year x ACS-year x major x sex. Sample is restricted to employees holding at least a 4-year degree,
aged 25-60 Source: The American Community Survey (Ruggles et al., 2018).
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Figure A-5: Probability of High School Graduates’ College and R1 Completion by Ethnicity

Note: This figure shows that the chances of URM high school graduates earning a college degree, or a college degree
from an R1 university, have not grown significantly faster than those of non-URM graduates. Solid lines are the fraction
of high-school graduates in each ethnic group and birth cohort who have completed at least a four-year degree. Dashed
lines are the fraction who have completed a 4 year degree from an R1 institution. Blue (black) lines reflect probabilities
for URM (non-URM) students. Source: The American Community Survey (Ruggles et al., 2018) and IPEDS.
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Figure A-6: Average SAT Score of UC Students by URM Status and Cohort

Note: This figure shows that R1 URM students’ SAT scores have not declined over the past 30 years, suggesting that
the increasing stratification within these institutions is not driven by negative selection among URM students. Average
SAT score at UC Berkeley, UC Davis, UC Santa Cruz, and UC Santa Barbara by freshman cohort and URM status.
Each campus is equally weighted in each series. Source: UC ClioMetric History Project Student Database.
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Figure A-7: Average UC Berkeley Grades by Discipline over Time

Note: This figure shows stark evidence of differential grade inflation by discipline at one public university, justifying
the need for normalized GPAs over time and course. Average grade points earned by undergraduate students in
Humanities, Social Science, Natural Science, and Engineering courses at UC Berkeley annually from 1955 to 2016.
Departments categorized by the authors. Source: UC ClioMetric History Project Student Database.
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Figure A-8: Robustness of Department-Level Event Studies

(a) Log Number of Students (b) Percent Female (c) Percent URM

(d) GPA FE (e) In-Discipline Q1 Normed GPA (f) Out-of-Disc. Q1 Normed GPA

Note: This figure shows that the event study coefficients shown in Figures 5 and 6 are robust to stacked event study
estimation with homogeneous treatment effects. Event study β estimates of demographic and academic characteristics
of students who declare restricted majors before and after the implementation of the restriction, relative to other
majors in that campus-year, estimated using the baseline specification and following Novgorodsky and Setzler (2019)’s
implementation of Sun and Abraham (2021). Outcomes are averages by declared major and cohort-year, defined by
students’ first year of enrollment. β−3 is omitted, and standard errors are clustered by campus-major. Students
can be included in more than one major estimate (e.g. as double-majors). Normed GPA is defined within-course
following Equation 6; out-of-discipline courses include those taken outside the major’s discipline (Humanities, Social
Sciences, Natural Sciences, Engineering, and Professional) and excluding Mathematics and Statistics courses, while
in-discipline courses include those in the major’s discipline. Source: UC ClioMetric History Project Student Database.
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Figure A-9: Individual Department Event Studies: Log Number of Students

UCB Comp. Sci. UCB Pol. Econ. UCB Art UCB Psychology UCB Public Health

UCB Env. Econ. UCD Land. Arch. UCD Psychology UCD Int. Rel. UCD Comp. Sci.

UCD Comm. UCD Hum. Dev. UCD Manag. Econ. UCD Biotech. UCSB Biology

UCSB Law and Soc. UCSB Biopsych. UCSB Fin. Math. UCSC Econ. UCSC Physics

UCSC Psych. UCSC Chem.

Note: Event study β estimates of the log number of students in each respective major before and after the
implementation of its restriction, relative to other majors in that campus-year. Estimated over the full sample of
campus-major-cohorts, but only including one ‘event’ per figure. β−1 is omitted and standard errors are clustered by
campus-major. Coefficients are missing in the earliest years during which the major did not exist and in the latest years
when the restriction was lifted. Source: UC ClioMetric History Project Student Database.
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Figure A-10: Individual Department Event Studies: Percent of Majors URM

UCB Comp. Sci. UCB Pol. Econ. UCB Art UCB Psychology UCB Public Health

UCB Env. Econ. UCD Int. Rel. UCD Comp. Sci. UCD Comm. UCD Hum. Dev.

UCD Manag. Econ. UCD Biotech. UCSB Biology UCSB Law and Soc. UCSB Biopsych.

UCSB Fin. Math. UCSC Econ. UCSC Physics UCSC Psych. UCSC Chem.

Note: Event study β estimates of the percent of declared students in each respective major who are underrepresented
minorities (URM) before and after the implementation of the major’s restriction, relative to other majors in that
campus-year. Estimated over the full sample of campus-major-cohorts, but only including one ‘event’ per figure.
β−1 is omitted and standard errors are clustered by campus-major. Coefficients are missing in the earliest years during
which the major did not exist and in the latest years when the restriction was lifted. Source: UC ClioMetric History
Project Student Database.
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Figure A-11: Individual Department Event Studies: Outside-Discipline Normed GPA

UCB Comp. Sci. UCB Pol. Econ. UCB Art UCB Psychology UCB Public Health

UCB Env. Econ. UCD Comp. Sci. UCD Comm. UCD Hum. Dev. UCD Manag. Econ.

UCD Biotech. UCSB Biology UCSB Law and Soc. UCSB Biopsych. UCSB Fin. Math.

UCSC Econ. UCSC Physics UCSC Psych. UCSC Chem.

Note: Event study β estimates of each major’s declared students’ first-term normed GPA in courses taken outside of
the major’s division (and excluding Mathematics and Statistics courses) before and after the implementation of its
restriction, relative to other majors in that campus-year. Estimated over the full sample of campus-major-cohorts, but
only including one ‘event’ per figure. β−1 is omitted and standard errors are clustered by campus-major. Coefficients
are missing in the earliest years during which the major did not exist and in the latest years when the restriction was
lifted. Source: UC ClioMetric History Project Student Database.
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Figure A-12: Campus-Specific Department-Level Difference-in-Difference Estimates

Panel A: Log Number of Students

(a) Berkeley (b) Santa Barbara (c) Davis (d) Santa Cruz

Panel B: GPA Fixed Effect
(e) Berkeley (f) Santa Barbara (g) Davis (h) Santa Cruz

Panel C: Percent of Students URM
(i) Berkeley (j) Santa Barbara (k) Davis (l) Santa Cruz

Note: This figure shows that the main effect of implementing new major restriction policies is replicable at Berkeley,
Davis, and Santa Barbara, but that major restrictions have no immediate estimable effect at the Santa Cruz campus,
which apparently did not enforce its restrictions.Event study β estimates of demographic and academic characteristics
of students who declare restricted majors before and after the implementation of the restriction, relative to other majors
in that campus-year and estimated separately by campus. GPA fixed effect is the student effect from a two-way fixed
effect model of grades on students and course-terms. Outcomes are averages by declared major and cohort-year,
defined by students’ first year of enrollment. β−3 is omitted, and standard errors are clustered by campus-major.
Students can be included in more than one major estimate (e.g. as double-majors). Source: UC ClioMetric History
Project Student Database.
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Figure A-13: Distribution of Estimated Major Intentions by Ethnicity

(a) Overall M̂ in t = −3 (b) Overall M̂ in t = 3

(c) Majors’ M̂ in t = −3 (d) Majors’ M̂ in t = 3

Note: This figure shows that over one percent of both URM and non-URM students in the non-training sample were
predicted to earn restricted majors using their first-term Fall courses with a probability of at least 20 percent, though
the distribution is very sharply skewed toward 0. Kernel density plots of winsorized M̂ , students’ predicted likelihood
of earning each restricted major (as estimated by random forest as described in Section 5), overall and among students
who earned the restricted major, by ethnicity and number of years before or after the major’s restriction was imposed.
Percentiles are indicated by ethnicity. Source: UC ClioMetric History Project Student Database.
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Figure A-14: Estimated Changes in Major Choice of Intended Majors by Ethnicity

(a) Student GPA FE (b) Earn the Restricted Major (c) Average Major Premium

This figure shows the ethnicity-disaggregated coefficients used to produce Panel B of Figure 8, showing that
the average premia of majors earned by restricted-major-intending students diverge by ethnicity after restrictions’
imposition despite only small relative declines in those URM students’ likelihood of restricted major declaration.
Note: Difference-in-difference event study βit estimates of the relationship between students’ intending the restricted
major (M̂im) and their major choice or student characteristic before and after the implementation of the restriction,
following Equation 8 (allowing separate β coefficients by URM status) and estimated over a stacked dataset of students
i’s major intentions in field m. Outcomes are defined as the student’s GPA fixed effect (their individual fixed effect
from a two-way fixed effect model of GPA on student and course effects), whether the student declares the restricted
major, and the premium of the student’s major (as defined in Appendix A). β−3 is omitted, and standard errors are
two-way clustered by campus-majorsm and by students i. Models include campus-major-cohort fixed effects. Source:
UC ClioMetric History Project Student Database and the American Community Survey (Ruggles et al., 2020).
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Figure A-15: Berkeley Economics Major Declaration at the Admission Threshold by Year

(a) 2000 (b) 2001 (c) 2002 (d) 2003

(e) 2004 (f) 2005 (g) 2006 (h) 2007

(i) 2008 (j) 2009 (k) 2010 (l) 2011

(m) 2012 (n) 2013 (o) 2014

Note: This figure shows the annual bindingness of UC Berkeley’s economics major restriction policy by incoming
cohort, providing evidence that the policy was hardly binding until the 2007 cohort but was somewhat binding
thereafter. Each circle represents the percent of economics majors (y axis) among each start cohort of UC Berkeley
students who earned a given introductory economics GPA (x axis). The size of each circle corresponds to the
proportion of students who earned that GPA. Cohort years are defined by year of entry. Majoring in economics
indicates declaring (and never rescinding) the economics major. Fit lines and beta estimate (at the 3.0 GPA
threshold) from linear regression discontinuity specification; standard error (clustered by GPA) in parentheses. The
economics GPA is the mean of intro economics, two semesters of calculus, the first-taken of intermediate micro- or
macroeconomics, and intro statistics; calculus could be omitted if “Advanced Placement” credit is observed. Source:
UC-CHP Student Database.
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Figure A-16: UCSC Economics Major Declaration at the Admission Threshold by Year

(a) 2000 (b) 2001 (c) 2002 (d) 2003

(e) 2004 (f) 2005 (g) 2006 (h) 2007

(i) 2008 (j) 2009 (k) 2010 (l) 2011

(m) 2012 (n) 2013 (o) 2014

Note: This figure shows the annual bindingness of UCSC’s economics major restriction policy by incoming cohort,
providing evidence that the policy was hardly binding until the 2008 cohort, most binding in 2010, and became
less binding after 2013 (in part because the introductory GPA rule changed). Each circle represents the percent of
economics majors (y axis) among each cohort year of UCSC students who earned a given GPA in Economics 1 and 2
(x axis). The size of each circle corresponds to the proportion of students who earned that introductory GPA. Cohort
years are defined by year of entry. Majoring in economics indicates declaring any of UCSC’s three economics major
tracks: economics, global economics, or business management economics. Fit lines and beta estimate (at the 2.8 GPA
threshold) from linear regression discontinuity specification; standard error (clustered by GPA) in parentheses. This
figure replicates Figure A-1 of Bleemer and Mehta (2021). Source: UC ClioMetric History Project Student Database.
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Figure A-17: Average College Major Premium by Birth Cohort and Gender

(a) Baseline Major Premium Statistics (b) Sloane, Hurst, and Black (2021) Medians

Note: This figure shows that the trends in average economic value of college majors earned by male and female
college-graduate cohorts in the U.S. are highly similar when economic value is alternatively estimated using this
study’s baseline college major premium statistics or using the median wage statistics preferred by Sloane, Hurst,
and Black (2021). College graduates’ average major premium by birth cohort and gender among ACS respondents
and the difference between those averages. The left panel presents estimating using the baseline major premium
statistics estimated by OLS regression of log wages on major indicators and gender, ethnicity, age, year, and double-
major covariates over wage employees aged 35-45 appearing in the 2009-2019 ACS (replicating Figure DD-1); see
Appendix A for details. The right panel follows Sloane, Hurst, and Black (2021) by assigning each major to the
median CPI-adjusted hourly wage earned by native white men with “strong labor market attachment” (that is, who
worked at least 30 hours per week for at least 27 weeks in the prior year) between ages 43 and 57 appearing in the
2014-2017 ACS. The specification remains slightly different from that of Sloane, Hurst, and Black (2021): we do
not drop ACS respondents with missing (imputed) responses. Source: The 2009-2019 American Community Survey
(Ruggles et al., 2018).
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Table A-1: Estimated College Major Premia

Major Code and Name β s.e. Major Code and Name β s.e.

6202 Actuarial Science 0.7640 0.0494 1401 Architecture 0.2297 0.0228
6106 Health and Medical Preparatory Programs 0.7280 0.0377 6402 History 0.2270 0.0218
2404 Biomedical Engineering 0.7271 0.0389 5004 Geology and Earth Science 0.2237 0.0259
2419 Petroleum Engineering 0.7176 0.0851 6100 General Medical and Health Services 0.2236 0.0278
3611 Neuroscience 0.7123 0.0490 3202 Pre-Law and Legal Studies 0.2232 0.0286
4006 Cognitive Science and Biopsychology 0.6525 0.0524 2602 Common Foreign Language Studies 0.2144 0.0239
6108 Pharmacy, Pharm. Sciences, and Admin. 0.6363 0.0240 5006 Oceanography 0.2087 0.0427
3603 Molecular Biology 0.6218 0.0306 6006 Art History and Criticism 0.2063 0.0295
2405 Chemical Engineering 0.6215 0.0232 5401 Public Administration 0.2026 0.0315
3601 Biochemical Sciences 0.6098 0.0257 1902 Journalism 0.2018 0.0232
2418 Nuclear Engineering 0.6097 0.0562 2107 Computer Networking and Telecommunications 0.2010 0.0302
4005 Mathematics and Computer Science 0.5996 0.0614 6103 Health and Medical Administrative Services 0.2004 0.0254
2407 Computer Engineering 0.5931 0.0227 6104 Medical Assisting Services 0.1966 0.0310
5008 Materials Science 0.5849 0.0381 2106 Computer Information Management and Security 0.1958 0.0282
2408 Electrical Engineering 0.5571 0.0213 1901 Communications 0.1951 0.0215
5501 Economics 0.5476 0.0219 2500 Engineering Technologies 0.1942 0.0352
3607 Pharmacology 0.5441 0.0632 1103 Animal Sciences 0.1933 0.0275
2401 Aerospace Engineering 0.5383 0.0270 5299 Miscellaneous Psychology 0.1902 0.0365
2415 Metallurgical Engineering 0.5354 0.0490 6110 Community and Public Health 0.1847 0.0313
2414 Mechanical Engineering 0.5305 0.0214 2101 Computer Programming 0.1732 0.0389
5402 Public Policy 0.5274 0.0480 1301 Environmental Science 0.1652 0.0244
3701 Applied Mathematics 0.5243 0.0355 5206 Social Psychology 0.1649 0.0606
3605 Genetics 0.5074 0.0432 3301 English Language and Literature 0.1609 0.0214
2416 Mining and Mineral Engineering 0.5060 0.0655 3201 Court Reporting 0.1601 0.0723
6207 Finance 0.5029 0.0215 2303 School Student Counseling 0.1575 0.0380
3600 Biology 0.4916 0.0213 5200 Psychology 0.1555 0.0211
2102 Computer Science 0.4901 0.0212 4002 Nutrition Sciences 0.1499 0.0324
5003 Chemistry 0.4837 0.0225 4801 Philosophy and Religious Studies 0.1458 0.0240
2412 Industrial and Manufacturing Engineering 0.4749 0.0246 5502 Anthropology and Archeology 0.1381 0.0247
6205 Business Economics 0.4726 0.0312 5000 Physical Sciences 0.1374 0.0531
5007 Physics 0.4658 0.0235 5507 Sociology 0.1364 0.0219
5505 International Relations 0.4626 0.0272 5301 Criminal Justice and Fire Protection 0.1280 0.0213
2410 Environmental Engineering 0.4583 0.0325 5503 Criminology 0.1248 0.0288
3702 Statistics 0.4571 0.0344 1101 Agriculture Production and Management 0.1225 0.0287
2417 Naval Architecture and Marine Engineering 0.4570 0.0510 4007 Interdisciplinary Social Sciences 0.1119 0.0303
3606 Microbiology 0.4523 0.0277 5201 Educational Psychology 0.1079 0.0411
2501 Engineering and Industrial Management 0.4463 0.0414 3604 Ecology 0.1057 0.0296
6212 Management Information Systems and Statistics 0.4428 0.0228 5504 Geography 0.1050 0.0253
2403 Architectural Engineering 0.4363 0.0445 2601 Linguistics and Comparative Language and Lit. 0.1016 0.0311
5506 Political Science and Government 0.4282 0.0215 2310 Special Needs Education 0.0955 0.0236
2406 Civil Engineering 0.4258 0.0223 2308 Science Teacher Education 0.0919 0.0270
2413 Materials Engineering and Materials Science 0.4245 0.0342 1903 Mass Media 0.0852 0.0245
2105 Information Sciences 0.4232 0.0254 1303 Natural Resources Management 0.0816 0.0257
2409 Engineering Mechanics, Physics, and Science 0.4211 0.0440 2399 Miscellaneous Education 0.0815 0.0246
5801 Precision Production 0.4180 0.1611 5202 Clinical Psychology 0.0800 0.0571
3608 Physiology 0.4075 0.0303 2305 Mathematics Teacher Education 0.0800 0.0276
3609 Zoology 0.4053 0.0306 3401 Liberal Arts 0.0749 0.0224
2400 General Engineering 0.4045 0.0222 4101 Physical Fitness, Parks, Recreation, and Leisure 0.0726 0.0225
5599 Miscellaneous Social Sciences 0.4011 0.0474 1302 Forestry 0.0691 0.0315
2499 Miscellaneous Engineering 0.4009 0.0298 4000 Interdisciplinary & Multidisciplinary Studies 0.0673 0.0289
5001 Astronomy and Astrophysics 0.3916 0.0642 2603 Other Foreign Languages 0.0662 0.0347
3700 Mathematics 0.3831 0.0226 3302 Composition and Speech 0.0639 0.0306
6204 Operations, Logistics and E-Commerce 0.3752 0.0271 6004 Commercial Art and Graphic Design 0.0580 0.0229
6107 Nursing 0.3739 0.0210 3402 Humanities 0.0579 0.0335
6201 Accounting 0.3617 0.0212 2001 Communication Technologies 0.0514 0.0309
5005 Geosciences 0.3484 0.0448 1106 Soil science 0.0481 0.0543
5601 Construction Services 0.3419 0.0266 2313 Language and Drama Education 0.0464 0.0239
6210 International Business 0.3363 0.0272 5500 General Social Sciences 0.0443 0.0290
5901 Transportation Sciences and Technologies 0.3354 0.0249 2311 Social Science or History Teacher Education 0.0340 0.0254
3801 Military Technologies 0.3282 0.0900 2300 General Education 0.0339 0.0212
2100 Computer and Information Systems-General 0.3184 0.0221 6199 Miscellaneous Health Medical Professions 0.0334 0.0301
2402 Biological Engineering 0.3138 0.0384 1105 Plant Science and Agronomy 0.0289 0.0302
1104 Food Science 0.3064 0.0404 2309 Secondary Teacher Education 0.0281 0.0235
6200 General Business 0.2880 0.0212 6211 Hospitality Management 0.0281 0.0252
6206 Marketing 0.2867 0.0216 6005 Film, Video and Photographic Arts 0.0238 0.0280
2502 Electrical Engineering Technology 0.2857 0.0273 2306 Physical and Health Education Teaching 0.0133 0.0233
2301 Educational Administration and Supervision 0.2838 0.0299 5404 Social Work 0.0005 0.0224
3699 Miscellaneous Biology 0.2790 0.0315 1100 General Agriculture 0.0000 0.0000
4001 Intercultural and International Studies 0.2790 0.0298 2304 Elementary Education -0.0009 0.0212
5098 Multidisciplinary or general science 0.2788 0.0228 2312 Teacher Education: Multiple Levels -0.0034 0.0257
6105 Medical Technologies Technicians 0.2763 0.0253 5203 Counseling Psychology -0.0065 0.0339
5102 Nuclear and Industrial Radiology Technologies 0.2670 0.0503 2901 Family and Consumer Sciences -0.0200 0.0236
5205 Industrial and Organizational Psychology 0.2655 0.0475 1199 Miscellaneous Agriculture -0.0207 0.0768
1102 Agricultural Economics 0.2616 0.0373 3501 Library Science -0.0209 0.0510
6109 Treatment Therapy Professions 0.2558 0.0227 3602 Botany -0.0296 0.0482
2599 Miscellaneous Engineering Technologies 0.2531 0.0276 2314 Art and Music Education -0.0325 0.0239
5002 Atmospheric Sciences and Meteorology 0.2528 0.0385 5701 Electrical and Mechanic Repairs and Technologies -0.0454 0.0479
6299 Miscellaneous Business 0.2514 0.0283 6000 Fine Arts -0.0496 0.0232
1904 Advertising and Public Relations 0.2509 0.0251 6001 Drama and Theater Arts -0.0633 0.0256
1501 Area, Ethnic, and Civilization Studies 0.2449 0.0260 6002 Music -0.0673 0.0240
6403 United States History 0.2418 0.0539 5403 Human Services and Community Organization -0.0707 0.0273
6209 Human Resources and Personnel Management 0.2408 0.0242 6003 Visual and Performing Arts -0.0872 0.0351
2411 Geological and Geophysical Engineering 0.2401 0.1390 2307 Early Childhood Education -0.1010 0.0247
6102 Communication Disorders Sciences and Services 0.2391 0.0245 6099 Miscellaneous Fine Arts -0.1353 0.0840
6203 Business Management and Administration 0.2390 0.0209 6007 Studio Arts -0.1361 0.0301
2504 Mechanical Engineering Related Technologies 0.2340 0.0364 2201 Cosmetology Services and Culinary Arts -0.1548 0.0381
2503 Industrial Production Technologies 0.2303 0.0294 4901 Theology and Religious Vocations -0.2659 0.0240

Note: Estimates from an OLS regression of annual log income on major indicators across all employed college-
educated respondents to the 2009-2019 ACS between ages 35 and 45, conditioning on an indicator for earning more
than one college major and the interactions between gender, ethnicity (six categories), age, and survey year. Individuals
with at least two majors are randomly assigned to one of their reported majors. Standard errors are robust.
Source: The 2009-2019 American Community Survey (Ruggles et al., 2018)
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