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Between 1996 and 1998 California and Texas eliminated the use of affirmative
action in college and university admissions.  At the states’ elite public universi-
ties admission rates of black and Hispanic students subsequently fell by 30–50%
and minority representation in the entering freshman classes declined.  This
study investigates whether the elimination of affirmative action changed minor-
ity students’ college application behavior.  A particular concern is that highly
qualified minorities—who were not directly affected by the policy change—
would be dissuaded from applying to elite public schools, either because of
reduced campus diversity or because of uncertainty about their admission
prospects.  The authors use information from SAT takers in the two states to
compare the fractions of minority students who sent their test scores to selective
state institutions before and after the elimination of affirmative action.  They
find no change in the SAT-sending behavior of highly qualified black or
Hispanic students.
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California, 549 Evans Hall #3880, Berkeley, CA 94720-
3880; Card@econ.berkeley.edu.

ince the late 1960s many of the nation’s
elite colleges and universities have used

affirmative action policies to boost the ad-
mission rates of black and Hispanic stu-

dents.1  Although the status of affirmative
action at state-run institutions has always
been controversial, the Supreme Court’s
1978 Bakke decision created a legal foot-
hold by permitting the use of race as one
factor in the evaluation of applicants.  In
the 1990s, however, affirmative action came
under renewed political and legal attack,
and between 1996 and 1998 California and
Texas halted the use of race-based admis-

1See Bowen and Bok (1998:1–14) for a brief his-
tory of affirmative action policies in college admis-
sions.  Kane (1998) summarized the extent of affirma-
tive action at elite institutions in the mid-1990s.
Throughout this paper, we use “minority” to refer to
African-American and Hispanic students.  These two
groups, plus American Indians, are classified as “un-
der-represented minorities” by the University of Cali-
fornia and many other institutions.
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sion preferences.  The effect on minority
admissions at the top public universities in
the two states was immediate.  At UC Berke-
ley the fraction of black and Hispanic appli-
cants who were offered admission fell from
one-half to one-quarter.  At Texas A&M the
admission rates of black and Hispanic ap-
plicants fell from 90% to 70%.  The de-
clines in admission rates led to propor-
tional declines in the fractions of entering
minority freshmen at these campuses, trig-
gering concern about the effects on cam-
pus diversity.2

A concern of many analysts was that the
elimination of affirmative action would have
an unintended effect on highly qualified
minority applicants.  To the extent that
these students value racial and ethnic di-
versity, the drop in minority admission rates
at the top public schools in California and
Texas might lead them to apply elsewhere,
intensifying the impact of the switch to
race-blind admissions.  Moreover, given
uncertainty about admission prospects, the
elimination of affirmative action could
cause even highly qualified minority appli-
cants to redirect their search toward less
competitive public schools or private col-
leges where affirmative action remained in
effect or where admissions standards were
much lower.3

In this paper we use micro data for the
population of SAT takers in California and
Texas to track changes in the fraction of
minority students who sent their scores to
selective public colleges and universities

following the elimination of affirmative
action.  Both California and Texas require
the SAT test (or the alternative ACT test)
for admission to public four-year colleges
and universities.4  Although the list of
schools designated to receive a student’s
test scores is not exactly the same as the list
that receive an application, an analysis of
two different data sets shows a very high
correlation between the number of stu-
dents applying to an institution and the
number sending their test scores there.  In
light of this, we use data on SAT takers to
test whether the elimination of affirmative
action in Texas and California led to any
changes in the propensity of minority stu-
dents to apply to the most selective public
institutions.  We also examine other out-
comes, including the number of schools
designated to receive scores and the lower
quality bound of the schools on the list.
Our analysis pertains to a period before the
Supreme Court ruled in 2003 that, “nar-
rowly tailored,” race can be taken into ac-
count as one factor among many in admis-
sions decisions in the Gratz v. Bollinger and
Grutter v. Bollinger cases.

Affirmative Action and
Admissions at Selective Public

Institutions in California and Texas

The Situation before 1996

In the mid-1990s a relatively high frac-
tion of minority students at the University
of California (UC) were admitted “by ex-
ception”—that is, by a process that bypassed
the standards for high school grade point
averages and standardized test scores.  For
example, in 1996, 23% of black freshman
enrollees and 11% of Hispanic enrollees
were classified as admitted by exception,
compared with approximately 2% of Asian
and white enrollees (UC Office of the Presi-
dent 1998).  Most of the exceptional

2For example, the minority share of entering fresh-
men at Berkeley fell from 22% in fall 1997 (the last
cohort admitted with race preferences) to 12% in
1998, while at Texas A&M the minority share of
entering freshmen fell from 20% in 1995 to 12% in
1997.  Sources for these statistics are described in the
next section.

3If some highly qualified minority students feel
stigmatized by being identified as members of a less-
qualified group, they may actually prefer institutions
with race-blind admissions, leading to a rise in appli-
cations after the lifting of affirmative action.  The
evidence on such stigma effects is limited—see Turner
and Pratkanis (1994).

4Only a small fraction of students in California and
Texas take the ACT and not the SAT; see Clark
(2003).
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admittees were at the three most selective
UC campuses:  Berkeley, UCLA, and UC
San Diego.  Comparable data for the selec-
tive undergraduate institutions in Texas
(Texas A&M University, University of Texas
at Austin, Texas Tech University, South-
west Texas State University, University of
Houston, and University of North Texas)
are unavailable.5  Nevertheless, a survey of
admission policies in Sharp (1999, Chap.
2) suggests that the two most selective insti-
tutions, Texas A&M and UT Austin, oper-
ated significant affirmative action policies
in 1995.

One indicator of the extent of affirma-
tive action is the gap between admission
rates of minority and non-minority appli-
cants.  Table 1 presents admission data for
the eight UC campuses and the six selective
Texas institutions in 1995, including the
admission rates of all applicants and of
minority applicants.  We also show the char-
acteristics of the “SAT-sending” pool for
each institution—the set of students who
sent their SAT scores to the campus for
admission in fall 1994–96.  Not all students
who send their SAT scores actually apply to
an institution, and some applicants take
the ACT rather than the SAT.  Neverthe-
less, as discussed below, we believe that the
SAT-sending pool is a relatively good proxy
for the actual application pool.

Consistent with the existence of signifi-
cant affirmative action programs, black and
Hispanic students were admitted at rela-
tively high rates at the most selective Cali-
fornia and Texas universities just prior to
the elimination of affirmative action.  In-
deed, at UCLA, Berkeley, UT Austin, and
Texas A&M, minority applicants had higher
admission rates than other groups in 1995.

This is particularly remarkable in light of
the gap in qualifications between minority
and non-minority SAT senders in the two
states.  For example, the difference in aver-
age SAT scores between minority SAT send-
ers and the overall pool was about 150
points at the three most selective UC cam-
puses, and approximately 100 points at the
other UC campuses and the Texas schools.
Similarly, there was a 15–20 percentage
point gap in the fraction of students with at
least an A-minus grade point average be-
tween the overall SAT-sending pool and
the minority pool at the most selective UC
campuses, and a 10-point gap at the other
UC campuses and the Texas schools.

The high admission rates of minority
applicants at UCLA, UC Berkeley, and Texas
A&M, coupled with relatively high “yield
rates” of minority admittees (that is, the
matriculation rate of those offered admis-
sion), meant that the entering classes at
these campuses had even higher minority
representation than the applicant pools
(compare column 6 to column 1 in Table
1).  At most of the other selective institu-
tions in the two states, the fraction of mi-
nority enrollees was slightly lower than the
fraction of minority applicants, reflecting a
combination of lower minority admission
rates and lower minority enrollment rates
conditional on admission.  The force of
affirmative action programs was therefore
most visible at the elite public institutions
of California and Texas.  Kane’s (1998)
analysis suggests that the same was true
nationwide:  he concluded that the impact
of affirmative action in the 1990s was con-
fined to the most selective 20% of colleges
and universities.

The Elimination of Affirmative
Action in California and Texas

In California the elimination of race-
based admission policies arose through a
political process.  The UC Board of Re-
gents, acting with the support of the Gover-
nor, voted in 1995 to eliminate affirmative
action in admissions starting in fall 1998
(see National Association for College Ad-
mission Counseling 2001).  Before the

5We follow Sharp (1999) and Thomas (2002) in
defining these six campuses as selective.  University of
Texas schools, including UT Austin, offer “provi-
sional admission” to all high school graduates with
the requisite number of high school courses.  These
students must earn a 2.0 GPA or better in summer
classes to enter in the fall.  Because of this policy, it is
unclear whether UT Austin should be considered
highly selective.
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policy could take effect, however, an elec-
tion was held on a statewide proposition
(Proposition 209) outlawing affirmative
action in public employment, education,
and contracting.  Proposition 209 was passed
by voters in November 1996, but only be-
came law after a year-long series of appeals.
Affirmative action in UC admissions there-
fore ended as originally planned by the
Regents with the fall 1998 cohort.

The elimination of affirmative action in
Texas stemmed from a 1992 lawsuit filed by
Cheryl Hopwood and others challenging
the constitutionality of admissions at the
University of Texas School of Law.  Initially
the federal district court ruled that the use
of race-based admission preferences was
legal.  On appeal, however, the Fifth Cir-
cuit Court of Appeals reversed the lower
court, declaring that the goal of a diverse
student body is “not of sufficient compel-
ling interest to support the use of race as a
factor in admissions” (Hopwood v. State of
Texas, 78 F.3d 932, 5th Circuit 1996).  After
the Supreme Court refused to hear the

case, the Appeals Court ruling was inter-
preted by the state Attorney General as
outlawing the use of racial preferences in
college admissions.  Although the final sta-
tus of the Hopwood decision was only clari-
fied in time to affect freshman cohorts
entering after 1997, some schools, includ-
ing Texas A&M, appear to have begun the
process of dismantling affirmative action a
year earlier (Sharp 1999:26), presumably
in response to the Appeals Court’s deci-
sion.

The halting of affirmative action had an
immediate impact on minority admissions
at the University of California.  Figure 1a
shows admission rates of black freshman
applicants at Berkeley, UCLA, and UC San
Diego, and in the UC system as a whole,
before and after 1998, while Figure 1b re-
ports the same data for Hispanic appli-
cants.6  Admission rates of black applicants

Figure 1a.  Admission Rates of Black Freshman Applicants.
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6These data are taken from University of Califor-
nia Office of the President (2003).
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at the three most selective campuses fell
from 45–55% in the 1995–97 period to 20–
25% in 1998–2001.  Admission rates of
Hispanic applicants show a similar decline,
although there was a slight downward trend
at UCLA and Berkeley even before 1998.7

Despite the large drops at these campuses,
system-wide admission rates fell by much
less, reflecting the relative stability of mi-
nority admission rates at UC Riverside (the
least selective UC campus) and UC Santa
Cruz.8

Evidence on the effects of ending affir-
mative action in Texas is clouded by several
factors, including year-to-year variability in
admission rates at the Texas schools, lack of
consistent data (especially with respect to
provisionally admitted students), and the
implementation of a new policy in fall 1998
that guaranteed automatic admission to
any Texas campus for high school students
who graduated in the top 10% of their
class.  Nevertheless, as shown in Figures 2a
and 2b, available data suggest that the ad-
mission rates of black and Hispanic fresh-
man applicants at Texas A&M and UT Aus-
tin both declined relative to the rates for
whites and Asians after 1996.9  As noted, the

Figure 1b.  Admission Rates of Hispanic Freshman Applicants.
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7Although the data are not shown, admission rates
for Asian and white applicants at the three campuses
were trending smoothly over the 1995–2001 period.

8Most UC applicants apply to several campuses,
including one of the less selective campuses.  At UC
Riverside, average admission rates of black applicants
were 67% in 1995–97 and 68% in 1998–2001, while
average admission rates of Hispanic applicants were
79% in 1995–97 and 80% in 1998–2001.  At UC Santa
Cruz, average admission rates for blacks were 78% in
1995–97 and 65% in 1998–2001, while for Hispanics
the averages were 84% in 1995–97 and 77% in 1998–
2001.

9The data in Figure 2 for 1995–97 are taken from
Sharp (1999, Tables 1b and 2b) and refer to first-time
Texas freshman applicants.  The 1999–2001 data are
taken from annual statistical summaries reported by
the Texas Higher Education Coordinating Board
(THECB, various years), and also refer to first-time
Texas undergraduate applicants.  The UT Austin
admission rate data include provisional admits as
admitted.
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decline at Texas A&M began with the 1996
entering cohort and continued with 1997
cohort.  Assuming that minority admission
rates in 1995 provide a valid counterfactual
for admissions in the absence of Hopwood,
we estimate that the elimination of affirma-
tive action at Texas A&M lowered Hispanic
admission rates by 15 percentage points
and black admission rates by 30 percentage
points.  At UT Austin a similar pattern is
discernible, although the relative decline
in minority admittance rates continued af-
ter 1997.  In particular, black and Hispanic
admission rates fell by 5–7 percentage points
relative to admission rates of whites and
Asians between 1995 and 1997, and by an-
other 4–5 percentage points between 1997
and 2001.

Even holding constant applicant behav-
ior, the effects of ending affirmative action
on the makeup of the student body depend
on the relative admission rate of minority
students and on the relative fraction of
admitted minority students who decide to
enroll (that is, the relative yield rate).  At

the three most selective UC campuses the
relative yield rate of minority students rose
slightly between 1997 and 1998 (by about
10%), partially offsetting the 50–60% de-
clines in minority admission rates.10  Never-
theless, the short-run effect of ending affir-
mative action was a sharp decline in the
ethnic diversity of entering freshmen.  Be-
tween 1997 and 1998 the fraction of mi-
norities in the freshman class fell from 22%
to 12% at UC Berkeley; from 22% to 15% at
UCLA; and from 13% to 10% at UC San
Diego.

At Texas A&M, data reported by Sharp
(1999, Table 1b) show a small (3%) relative
decline in the yield rate of minority versus
non-minority admittees between 1995 and

10The rise in enrollment rates of admitted minori-
ties may have been due in part to the change in the
composition of the admitted minority pool, and in
part to efforts of the UC campuses to increase minor-
ity yield rates after the elimination of affirmative
action.

Figure 2a.  Admission Rates of Freshman Applicants, Texas A&M University.

1.0

0.9

0.8

0.7

0.6

0.5

Fall Class

1995                       1996                      1997                         1999                          2000              2001

F
ra

ct
io

n
 o

f 
A

p
p

li
ca

n
ts

 A
d

m
it

te
d

White

Asian

Black

Hispanic



AFFIRMATIVE ACTION AND HIGHLY QUALIFIED MINORITIES 423

1997.  Coupled with the roughly 20% de-
cline in the admission rate of minority ap-
plicants and the 10% rise in the admission
rate of non-minorities, these trends imply a
33% decline in the fraction of minorities
among newly entering freshmen.11  At UT
Austin, data presented by Tienda et al.
(2003) suggest that the minority yield rate
was fairly stable before and after the Hopwood
decision.  Thus, the 6% decline in the
relative admission rate of minority appli-
cants between 1995 and 1997 would have
been expected to lead to a comparable
decline in the fraction of minority students
among newly enrolling freshmen.  Accord-
ing to data in Bucks (2003), however, the
actual decline was larger—about 20%.  We
believe the discrepancy is attributable to
inconsistencies in the UT Austin data, rather

than to a rapid shift in the composition of
applicant flows.12

The Effect of Affirmative Action
Policies on Applicant Behavior

A Model of Application Behavior

Most existing studies of college choice
(Kohn et al. 1976; Fuller et al. 1982; Brewer,
Eide, and Ehrenberg 1999) have ignored
the application process and focused on
which college a student actually attends.13

11Data reported by Bucks (2003) based on differ-
ent data sources show a 37% decline in the minority
fraction of freshman enrollees between 1995 and
1997.

12As noted earlier, data on UT Austin applicants
and admission rates vary from source to source.

13Long (2002) is an exception.  Like us, Long
studied the effect of ending affirmative action on
minority students’ decisions about where to send
their SAT scores.  However, his data set lacks the
identities of the specific schools listed by each stu-
dent.  Instead, he has information on a selectivity
ranking of the different institutions and whether they
are public or private and 2- or 4-year institutions.
Dale and Krueger (2002) did not explicitly model the
decision of where to apply, but they used information
on the set of schools applied to by a student as a
control for unobserved ability.

Figure 2b.  Admission Rates of Freshman Applicants, UT Austin.
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Admission to elite public and private schools
is uncertain, however, and applicants to
these institutions must recognize that they
may not be admitted to any given school.  In
Card and Krueger (2004) we outlined a
very simple model of the application deci-
sion process, highlighting two channels for
changes in affirmative action policies to
influence minority application rates to se-
lective public schools:  through changes in
the probability of admission and through
changes in the utility of attending.  Both
channels work in the same direction for
less qualified minorities.  Assuming they
are less likely to be admitted to selective
state schools in the absence of affirmative
action, and that they value a bigger minor-
ity presence on campus, less qualified mi-
norities will be less likely to apply to selec-
tive public schools and more likely to apply
to lower-ranked state schools and private or
out-of-state public schools where affirma-
tive action is unchanged.

The impact on the application decisions
of highly qualified minority students is po-
tentially in the same direction.  To the
extent that highly qualified minorities value
a larger minority presence on campus, they
will assign a lower utility to attending elite
public schools in the post–affirmative ac-
tion era, leading to a reduction in applica-
tion flows.  At the same time, they may raise
their assessments of lower-ranked public
schools in anticipation of a larger inflow of
minority students after the end of affirma-
tive action.  Thus, like their less qualified
peers, highly qualified minority students
will be diverted from elite public schools to
lower-ranked institutions.  A caveat is that
some highly qualified minority students may
prefer a “non–affirmative action” campus
environment, and put little or no weight on
the relative number of minority students
on campus.  These preferences could lead
to a rise in applications by some highly
qualified minority students to the elite pub-
lic colleges after the end of affirmative
action.

Although the admission probabilities of
highly qualified minorities were not directly
affected by ending affirmative action, stu-
dents have imperfect information on their

actual admission prospects at any given
school.  Moreover, admission rates at elite
schools are typically less than 100% even
for students with high test scores and strong
grades.  This uncertainty blurs the distinc-
tion between highly qualified and less quali-
fied minority applicants, and makes it more
likely that even highly qualified minority
students perceive some risk of a decline in
their probability of admission at elite pub-
lic schools, lowering the likelihood that
they will apply to these schools.

Since our research design focuses on
changes in the probability of applying to
elite schools by minorities relative to non-
minorities, it is also worth considering the
effect of ending affirmative action on white
and Asian students.  Presumably, the elimi-
nation of racial preferences has a small
positive effect on admission probabilities
for non-minority applicants.14  If non-mi-
norities place little or no value on the frac-
tion of minorities on campus, this would be
expected to lead to a small increase in the
likelihood of applying to the elite public
schools after the end of affirmative action.

SAT Takers Data

We now turn to an analysis of the behav-
ioral responses of minority applicants to
the elimination of affirmative action in
California and Texas.  Our data are derived
from the College Board’s Test Takers Data
Base, and include all SAT takers in Califor-
nia and Texas in the 1994–2001 admission
cohorts.  Since students can take the test
multiple times, the College Board defines
cohorts based on their high school comple-
tion dates.  For example, the 1994 cohort
includes students who would be expected
to finish high school in spring 1994 and
enter college the following September.15

14If the total number of students admitted remains
constant, then the effect on the admission rate of
non-minorities is pm/(1–pm) times as big as the effect
on the admission rate of minorities, where pm is the
fraction of minorities in the applicant pool.  For the
elite public schools in California and Texas this ratio
was about 0.25.

15We do not know how many times a student has
taken the test.  The data set includes only the most
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Over the 1994–2001 period the annual
number of SAT takers rose steadily in Cali-
fornia and Texas, reflecting a combination
of rising numbers of high school graduates
and increasing test participation.16  Test
takers report their ethnicity and other aca-
demic and family background information
in the Student Descriptive Questionnaire
component of the SAT.  The ethnic catego-
rization is a combination of race and His-
panic origin.17  Both California and Texas
have high fractions of minority test takers
(6% black and 18% Hispanic in California;
10% black and 20% Hispanic in Texas).
California also has a high fraction of Asian
test takers (22%).  A striking trend in both
states is the rise in the fraction of test takers
who decline to state their ethnicity.18  In
both states the increase seems to have
started in 1996 (that is, around the time of
the elimination of affirmative action) and
was accompanied by a parallel decline in
the fraction of white non-Hispanic test tak-
ers.  Based on this pattern we infer that
most non-identified test takers are white.

Mean SAT scores are slightly higher in
California than in Texas, whereas high
school GPAs are higher in Texas.  For ex-

ample, 44% of Texas test takers reported a
GPA of A-minus or better in 1994, versus
36% in California.  Over the 1990s high
school grades rose in both states, with 50%
of Texans and 43% of Californians report-
ing an average of A-minus or better by
2001.  SAT takers also report their class
rank, and unlike the GPA distributions the
class rank distributions are similar in the
two states and fairly stable over time.
Roughly one-fifth of SAT takers in both
states reported that they were in the top
10% of their class, and another fifth re-
ported that they were in the second decile.

Table 2 presents comparisons by ethnicity
of SAT takers’ outcomes in the two states.
To set the stage for our later analysis, the
table shows means for each group from the
periods before (1994–96) and after (1999–
2001) the elimination of affirmative action.
Several key patterns are evident in the table.
First, as noted in Table 1, average SAT
scores were lower for black and Hispanic
students than for whites and Asians.  Sec-
ond, the ethnic differences in SAT out-
comes did not greatly change after 1997.
Third, although black and Hispanic stu-
dents had lower GPAs than whites and were
less likely to be in the top rank of their class,
the disparity in classroom achievement was
smaller than the disparity in test scores.
For example, pre-1997, California blacks
were only one-fifth as likely as whites to
score 1150 or better on the SAT, but were
one-third as likely to report at least an A
average, and 38% as likely to report being
in the top decile of their class.  (Similar
comparisons hold for Hispanics and for
both groups in Texas.)  The relatively
smaller minority gaps in class performance
than in test scores could reflect differences
in average grading standards and peer
groups in schools attended by minorities,
or differences in minority test performance
conditional on class performance (Steele
and Aronson 1998), or both.19

recent test results and most recent background infor-
mation.  Most of the records are for students in their
senior year (73.9%).  Nearly all the remaining records
(25.7%) are for students in their junior year.  We
restrict attention to the 85% of test takers who desig-
nated at least one school to receive their test scores.
The excluded group are more likely to have taken the
test in their junior year, more likely to have lower
average scores and lower cumulative GPAs, and more
likely to be black or Hispanic.

16See Card and Krueger (2004), Appendix Table
1.  Over the 1990s the number of graduates of public
high schools was rising at a rate of 2.4% per year in
California and 1.7% per year in Texas, compared with
growth rates of 2.8% and 3.7%, respectively, in the
number of SAT takers in our data set.

17The specific categories are (1) American Indian
or Alaskan Native; (2) Asian, Asian American, or
Pacific Islander; (3) Black or African-American; (4)
Mexican or Mexican-American; (5) Puerto Rican; (6)
Latin American, South or Central American, or other
Hispanic or Latino; (7) White; and (8) Other.

18The fraction of non-reporters in California rose
from 5% in 1996 to 13% in 2001, and in Texas from
3% in 1996 to 10% in 2001.

19Rothstein (2004) estimated models that relate
college grades (for UC students who entered in Fall
1993) to high school grades and SAT scores.  He
concluded that the SAT captures differences across
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schools that are correlated with minority share and
parental income but are not reflected in high school
grades.  This is consistent with the peer group/grad-
ing standards interpretation of the larger gap in SAT
scores than grades.

Before taking the SAT, students desig-
nate a list of institutions to receive their test
scores.  Test takers can specify up to four
schools to receive their scores without
charge, and four more for an additional fee
(currently, $6.50 per school).  After the test
is completed, they can add additional
schools to the list for the same incremental
fee.  Our data set includes the identities of
up to 20 institutions that each SAT taker
designated to receive his or her test scores.
(Only 1% of test takers designate more
than 14 schools.)  We summarize informa-
tion on the characteristics of the list of
schools in the four right-hand columns of
Table 2.

On average, SAT takers sent their scores
to 5–6 institutions, with a tendency for Asian
students to send their scores to more schools
and Hispanics to send their scores to fewer.
We classify a student as sending scores to a
selective public institution if he or she sent
scores to one of the schools listed in Table
1, and to a more selective public school if
the list included UCLA, Berkeley, or UC
San Diego (for California students) or Texas
A&M or UT Austin (for Texas students).
For comparison purposes, we also present
probabilities of sending scores to one or
more of the major in-state private institu-
tions:  University of Southern California,
Stanford, University of San Diego, and the
Claremont Colleges in California; Baylor,
Rice, and Trinity University in Texas.

There are notable differences across eth-
nic groups in the probabilities of sending
scores to different types of institutions.  For
example, in both California and Texas,
black students were less likely than whites
to send scores to selective public institu-
tions.  When the comparison is narrowed to
the most selective schools, however, blacks
in California were about as likely as whites
to submit their scores, whereas blacks in
Texas were much less likely.  We believe
some of these differences reflect the loca-

tions of the various campuses.  Two of the
three most selective University of Califor-
nia campuses (UCLA and Berkeley) are
located in large urban areas, whereas many
of the other UC campuses are not.  UT
Austin and Texas A&M are located in
smaller cities with relatively low minority
populations, while several of the other Texas
schools are in urban environments.  These
considerations suggest that it is probably
most useful to focus on changes in the rela-
tive propensity of different groups to send
their scores to different institutions after
the elimination of affirmative action, rather
than on the levels at any particular time.
Looking at the simple means in Table 2,
there is little evidence of a systematic fall-
off in interest of minority students in the
elite or other selective public institutions
in California or Texas.

Sending SAT Scores versus Applying

How closely do changes in the probabil-
ity of sending SAT scores to different insti-
tutions reflect changes in application be-
havior?  Ideally, it would be possible to
answer this question using a sample of stu-
dents who report both the schools to which
they applied and the ones to which they
sent their test scores.  We are unaware of
any such data.  As an alternative, we ob-
tained two different data sets that allow us
to estimate the correlation between the
number of students sending their SAT
scores to an institution and the number
who actually applied.  The first consists of
data by ethnic group and year for the eight
UC campuses over the period from 1995 to
2001.  We used the test taker data set to
calculate the number of students in each of
four ethnic groups (black, Hispanic, Asian,
and white and other) who submitted their
SAT scores to each campus in each year,
and compared this to the corresponding
number of freshman applicants.20  Specifi-

20Information on the number of applicants at each
school was obtained from the document “Final sum-
mary of freshman applicants, admissions, and enroll-
ments 1995–2002” available at http://www.ucop.edu/
news/studstaff.html.
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cally, we fit a series of regression models of
the form

(1) log(Sjct) = δjt + γc + λ log(Ajct) + εjct ,

where Sjct is the number of California stu-
dents in ethnic group j who sent their SAT
scores to campus c for admission in year t,
Ajct is the number of first-time freshman
applications from California residents in
ethnic group j at campus c in year t, δjt
represents an unrestricted dummy for each
ethnic group in each year, γc represents a
dummy for each campus, and εjct  is a re-
sidual.  Under reasonable assumptions, the
coefficient λ in this equation provides an
estimate of the degree of attenuation bias
that would be expected when the fraction
of students in a given ethnic group who
send their SAT scores to a particular cam-
pus is used as a dependent variable in place
of the fraction who actually apply to the
campus.21

Our second data set consists of counts of
the number of students in each of four

ethnic groups with SAT scores in six differ-
ent ranges (under 1000, 1000–1100, 1100–
1200, 1200–1300, 1300–1400, and over
1400) who sent their SAT scores or applied
to one of 19 public and private institutions
for admission in fall 1995.22  Using this data
set we fit a set of models similar to equation
(1), estimated over observations represent-
ing different combinations of ethnic group,
SAT range, and school.

The estimation results are summarized
in Table 3.  Panel A shows the results from
the UC sample:  the first two columns show
results based on applications to all eight
UC campuses, while the third and fourth
columns report results when the sample is
restricted to the three most selective UC
campuses (UCLA, Berkeley, and UC San
Diego).  The specifications in columns (1)
and (3) include campus dummies and
ethnicity-year effects.  In these models the
coefficient λ is precisely estimated with a
value just under 1, suggesting that trends in
the number of applicants to a particular
campus are closely mirrored by trends in
the number of students who send their SAT
scores to that campus. The models in col-
umns (2) and (4) expand the specification
by adding a full set of “two-way” interac-
tions between campus, ethnicity, and year
dummies (that is, campus-by-ethnicity and
campus-by-year dummies in addition to the
ethnicity-by-year dummies).  These specifi-
cations provide a very stringent test of the
signal in observed SAT-sending rates as
measures of underlying application behav-
ior.  When the model is fit to all eight
campuses, the estimate of λ falls to 0.48

21To see this, let Njt represent the number of
graduating high school seniors in ethnic group j in
year t, let Ajct represent the number of these who apply
to campus c, and let Sjct represent the number who
send their SAT scores to campus c.  Let πjct = Ajct/Njt
represent the application rate and µjct = Sjct/Njt repre-
sent the SAT-sending rate.  Suppose the model of
interest is log πjct = Xjctβ + Zjctγ + ejct, where Zjct repre-
sents a set of basic controls (for example, dummies
for year, ethnic group, and campus) and Xjct repre-
sents a set of covariates of primary interest (for ex-
ample, year-ethnicity-campus interaction effects).
Consider the linear projection

log µjct =  λ log π jct + Zjct φ + ujct.

If ujct is orthogonal to Xjct, then a regression of SAT-
sending rates on X and Z will yield an estimate of the
effect of the X’s that tends to λβ, rather than to β.  (In
the classical measurement error case, λ = 1 and there
is no bias arising from the use of a noisy dependent
variable.)  This equation implies that

log Sjct =  λ log Ajct + (1–λ) log Njt + Zjct φ + ujct .

Notice that if Z includes unrestricted dummies for
each ethnic group in each year, the number of gradu-
ates is absorbed by Z and the estimate of λ from this
model can be used to infer the degree of attenuation
bias when SAT sending rates are used in place of
actual application rates.

22Data on the number of applicants by ethnicity
and SAT range were made available to us by research-
ers at the Andrew Mellon Foundation.  The institu-
tions are Barnard College, Bowdoin College, Colum-
bia University, Harvard University, Macalester Col-
lege, Middlebury College, Oberlin College, Penn State
University, Pomona College, Princeton University,
Smith College, Swarthmore College, UCLA, Univer-
sity of Illinois (Urbana-Champaign), University of
Pennsylvania, University of Virginia, Wellesley Col-
lege, Williams College, and Yale.  Across the 456
campus/ethnic group/SAT range cells in this sample
the mean ratio of applicants to SAT takers is 0.79.
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(but remains highly statistically significant),
whereas in the model for the three most
selective campuses the estimate drops less,
to 0.74.

Panel B shows the results from the 1995
applicant sample.  The advantage of this
sample is that it allows us to compare num-
bers of SAT senders and applicants in rela-
tively narrow SAT ranges.  In particular, we
can restrict attention to relatively high-scor-
ing SAT takers and applicants.  A potential
disadvantage is that most of the schools in
the sample are private institutions.  Indeed,
10 are relatively small liberal arts colleges.
To address this concern, we report specifi-
cations in columns (2) and (4) that are
restricted to the four state universities in
the sample (Penn State, UCLA, University

of Illinois, and University of Virginia).  Like
the results for the UC campuses, the esti-
mates of the coefficient λ in Panel B are
relatively precise, with values ranging from
0.81 to 0.90.  These estimates suggest that
SAT-sending rates provide relatively good
information on actual application behav-
ior, particularly for relatively high-scoring
SAT takers applying to large public univer-
sities.

Changes in Minority SAT-Sending

We now turn to an analysis of the effects
of ending affirmative action on the propen-
sity of minority students to send their SAT
scores to the selective public colleges and
universities in California and Texas.  The

Table 3.  Relationship between Number of Applicants
and Number of SAT Takers Sending Scores to Different Campuses.

Panel A:  Applications to 8 UC Campuses, by Ethnicity and Year (1995–2001)

All 8 UC Campuses 3 Most Selective

(1) (2) (3) (4)

Log Number of Applicants 0.95 0.48 0.96 0.74
(0.03) (0.05) (0.06) (0.13)

Campus & Year∗Ethnicity Effects? Yes Yes Yes Yes

Campus∗Ethnicity & Campus∗Year Effects? No Yes No Yes

R-Squared 0.994 0.999 0.990 0.999

Number of Observations 224 224 84 84

Panel B:  Applications to 19 Schools, by Ethnicity and SAT Range (1995)

All Schools 4 Public 4 Public
and SAT Schools All Schools Schools
Ranges Only SAT > 1100 SAT > 1100

(1) (2) (3) (4)

Log Number of Applicants 0.84 0.85 0.81 0.90
(0.03) (0.06) (0.03) (0.08)

Campus∗Ethnicity & Ethnicity∗SAT-Range Effects? Yes Yes Yes Yes

R-Squared 0.981 0.991 0.991 0.997

Number of Observations 456 96 304 64

Notes:  Standard errors in parentheses.  Entries in Panel A are estimation results from regressions of the log
of the number of SAT takers who sent their scores to a particular campus (by ethnicity and year) on the log of
the number of applications received by the campus and the other dummies indicated.  Sample includes data for
4 ethnicity groups for 7 years (1995–2001).  Entries in Panel B are estimation results from similar regressions
estimated for 19 schools, 4 ethnicity groups, and 6 SAT ranges.  SAT ranges are under 1000, 1000–1100, 1100–
1200, 1200–1300, 1300–1400, and 1400 or more.
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framework for our analysis is the differ-
ence-in-differences approach pioneered by
Ashenfelter (1978).

We compare the fraction of minority
students who send their SAT scores to a
particular set of institutions before and
after the elimination of affirmative action,
relative to trends for comparable non-mi-
nority students.

Table 4 presents our main results.  Each
column of the table reports the estimated
interaction effects between year dummies
and minority status from a linear probabil-
ity model for the event of sending SAT
scores to at least one selective or most selec-
tive public college.  The models are esti-
mated separately by state and for each of
the different subsamples indicated in the
column headings.  All the models include
unrestricted dummies for ethnicity, year,
range of SAT scores, range of GPA, class
rank, and parental education.  The minor-
ity-year effect interaction coefficients mea-

sure the changes in the probability of send-
ing SAT scores to a particular class of insti-
tutions for minorities relative to non-mi-
norities (that is, the differences-in-differ-
ences relative to the base year).

Looking first at the results for California
in the upper panel of the table, results for
all test takers in columns (1) and (4) show
a small but statistically significant drop in
the relative probability of sending scores to
selective or most selective universities be-
tween 1997 and 1999.  The peak relative
impact is –1.3% (for the probability of ap-
plying to any selective school) and –1.8%
(for the probability of applying to one of
the most selective schools).  Between 1999
and 2001, however, the trend is reversed,
and the relative year effects for minorities
in 2001 are both statistically insignificant,
indicating no long-run change compared
to the base year of 1994.  Interestingly,
when the sample is restricted to students
with higher SAT scores or higher cumula-

Table 4.  Changes in the Relative Probability That Minority Students Send SAT
Scores to Selective and Most Selective State Universities, by Student Characteristics.

To Selective State Universities To Most Selective State Universities

All SAT > 1150 A/A+ GPA All SAT > 1150 A/A+ GPA
Year (1) (2) (3) (4) (5) (6)

Part A:  California SAT Takers

1995 0.011 0.019 0.021 0.010 0.025 0.023
(0.005) (0.011) (0.010) (0.005) (0.012) (0.012)

1996 0.002 0.030 0.027 –0.001 0.036 0.030
(0.004) (0.010) (0.010) (0.004) (0.012) (0.011)

1997 –0.006 0.030 0.028 –0.006 0.030 0.037
(0.004) (0.010) (0.009) (0.004) (0.012) (0.011)

1998 –0.009 0.005 0.025 –0.010 0.004 0.029
(0.004) (0.010) (0.009) (0.004) (0.012) (0.011)

1999 –0.013 0.022 0.032 –0.018 0.022 0.026
(0.004) (0.010) (0.009) (0.005) (0.012) (0.011)

2000 –0.004 0.027 0.033 –0.010 0.034 0.039
(0.004) (0.010) (0.009) (0.005) (0.012) (0.011)

2001 –0.001 0.027 0.036 –0.008 0.034 0.045
(0.005) (0.010) (0.009) (0.005) (0.012) (0.011)

Average (1999–2001) – Average (1994–1996)

Estimate –0.010 0.009 0.018 –0.015 0.010 0.019
(Std. Err.) (0.003) (0.008) (0.007) (0.003) (0.009) (0.008)

Continued
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tive GPAs, there is no evidence of a dip
between 1997 and 1999.  Thus, the 1997–99
drop is confined to relatively less-qualified
SAT takers.23  The table also shows the
change in the average of the minority rela-
tive year effects from 1994–96 to 1999–
2001.  These are slightly negative for the
overall samples but positive (and statisti-
cally significant) for the high SAT scorers
and the high GPA subgroup.

The results for Texas are broadly similar.
In the case of Texas, the only statistically
significant relative year effects arise in the
models for high-scoring SAT takers.  Most

notable are the effects in column (5) for
SAT-sending rates to the most selective
public universities by students scoring 1150
or higher on the SAT.  Compared to 1995–
97, the relative probability that minorities
sent their scores to Texas A&M or UT Aus-
tin fell by 4.4% in 1998, then gradually
recovered.  Interestingly, there is no simi-
lar trend for students with an A or A+ GPA.
Since one would expect parallel changes
for the high SAT scorers and the high GPA
population if there was a true behavioral
reaction of highly qualified minorities to
the elimination of affirmative action, we
are reluctant to draw any strong conclu-
sions from the drop among the high scor-
ers.  In any case, by 2001 the relative prob-
ability of sending SAT scores to the most
selective Texas institutions was back to the
1995 level.  Absent changes in admissions
rules, the observed changes in application

Table 4.  Continued.

To Selective State Universities To Most Selective State Universities

All SAT > 1150 A/A+ GPA All SAT > 1150 A/A+ GPA
Year (1) (2) (3) (4) (5) (6)

Part B:  Texas SAT Takers

1995 0.013 0.000 –0.008 0.014 –0.021 –0.005
(0.005) (0.013) (0.010) (0.006) (0.015) (0.012)

1996 0.009 –0.005 0.005 0.016 –0.020 0.012
(0.005) (0.012) (0.010) (0.005) (0.014) (0.011)

1997 0.011 0.003 0.001 0.003 –0.020 –0.014
(0.005) (0.012) (0.010) (0.005) (0.014) (0.011)

1998 0.016 –0.021 –0.004 0.006 –0.044 –0.020
(0.005) (0.012) (0.009) (0.005) (0.014) (0.011)

1999 0.018 –0.016 –0.012 0.007 –0.035 –0.013
(0.005) (0.012) (0.010) (0.005) (0.014) (0.011)

2000 0.019 0.006 0.003 0.005 –0.028 –0.004
(0.005) (0.012) (0.009) (0.005) (0.014) (0.011)

2001 0.024 0.003 –0.001 0.021 –0.021 –0.006
(0.005) (0.012) (0.009) (0.005) (0.014) (0.011)

Average (1999–2001) – Average (1994–1996)

Estimate 0.013 0.000 –0.003 0.001 –0.014 –0.010
(Std. Err.) (0.004) (0.009) (0.007) (0.004) (0.011) (0.008)

Notes:  Table shows estimates (and standard errors) of the interaction of year dummies with minority ethnicity
in linear probability models for the event of sending SAT scores to selective state universities (columns 1–3) or
most selective state universities (columns 4–6).  All models also include year effects, ethnicity effects, and
controls for parents’ education, SAT range, cumulative GPA, rank in high school class, and grade when test is
written.

23If we fit the model to SAT takers with scores
under 1000, the peak relative impact is –2.1% in 1999
(standard error 0.7%).  By 2001 the relative effect for
lower-scoring minorities is very close to 0.
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rates would have had only a trivial effect on
the composition of students at elite schools.

We have fit models similar to those in
Table 4 with separate relative year effects
for black and Hispanic test takers (see Card
and Krueger 2004, Table 5).  Since the
number of highly qualified black appli-
cants is small, the black relative year effects
are somewhat variable from year to year.
Overall, there is no evidence of a downward
trend in the probability that highly quali-
fied black or Hispanic students sent their
scores to selective or most selective public
universities after the elimination of affir-
mative action.  In fact, the only statistically
significant relative change is for high-GPA
Hispanics in California, who were more likely
to send their scores to the UC campuses as
a whole, and to the most selective UC cam-
puses in particular, after 1998.

We have also analyzed changes in the
relative probability that highly qualified
minority students sent their SAT scores to
less selective public institutions only (that
is, to the UC campuses other than Berkeley,
Los Angeles, and San Diego, and the Texas
schools other than A&M and Austin).  If the
elimination of affirmative action causes
highly qualified minorities to lower their
sights from most selective to less-selective
public colleges, one might expect to see a
rise in such behavior.  In California, using
samples of students with SAT scores above
1150, or with at least an “A” average, we find
virtually no change in this outcome after
1998.  In Texas there is a slight increase in
the relative probability that high-SAT mi-
norities sent their scores only to one of the
less selective public colleges after 1997 (the
change from 1994–96 to 1999–2001 is 1.4%
with a standard error of 0.8%), but as in the
models in Table 4, this effect appears to be
temporary.  A comparison of 2001 to the
1994–96 average shows no significant
change.  Also, as in Table 4, the results for
high-GPA minorities in Texas are less strik-
ing, and show little relative change after
1997 (the change from 1994–96 to 1999–
2001 is 0.7% with a standard error of 0.8%).

Finally, we examined a variety of other
characteristics of the list of schools that
each student designated to receive his or

her test scores, including the number of
schools in the list, the minimum quality of
the institutions in the list (judged by the
average SAT of all students who sent their
scores to each school in the list), and the
minority preference of the applicant (mea-
sured by the maximum share of minority
SAT senders at each of the schools on the
list).  We used national samples of all SAT
takers in 1994–96 to assign these character-
istics to each school, and then calculated
the relevant statistics over the set of schools
in each student’s list.  Results for these
outcomes are presented in Card and
Krueger (2004, Table 6).

In brief, we draw three main conclu-
sions.  First, there is no relative trend in the
number of applications sent by minorities
relative to non-minorities after the end of
affirmative action.  Second, there are no
statistically significant changes  in the mini-
mum average quality of the list of SAT-
receiving schools specified by minorities
relative to non-minorities in the post–affir-
mative action period.  In particular, highly
qualified minorities did not seem to be
adding lower-quality “safety schools” to the
list of institutions receiving their test scores
in the post–affirmative action era.  Our
strongest results pertain to the maximum
minority share.  The data show a slight shift
of high-achievement minority students away
from high-minority schools, contrary to
what might have been expected.  Taken as
a whole, we believe our analysis of the SAT
takers data base suggests that the elimina-
tion of affirmative action had little or no
effect on the application behavior of highly
qualified minority students in California or
Texas.

Summary

The case for preserving or eliminating
affirmative action depends on many fac-
tors.  One issue is whether the elimination
of racial preferences in college admission
would indirectly harm the educational out-
comes of highly qualified minorities by di-
verting the most able black and Hispanic
students away from elite colleges and uni-
versities.  In this paper we have used the
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