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Does access to 4-year colleges affect degree completion for students
who would otherwise attend 2-year colleges? Admission to Geor-
gia’s 4-year public sector requires minimum SAT scores. Regres-
sion discontinuity estimates show that access to this sector increases
4-year college enrollment and college quality, largely by diverting stu-
dents from 2-year colleges. Access substantially increases bachelor’s
degree completion rates for these relatively low-skilled students. SAT-
retaking behavior suggests students value access to 4-year public col-
leges, though perhaps less than they should. Our results imply that
absolute college quality matters more than match quality, and they
suggest potential unintended consequences of free community col-
lege proposals.
I. Introduction

A 2014 White House summit on college access reported: “Too few low-
income students apply to and attend colleges and universities that are the
best fit for them, resulting in a high level of academic undermatch. . . .
his research reflects the views of the authors and not their corresponding insti-
ons. For helpful comments, we thank Kehinde Ajayi, Chris Avery, Raj Chetty,
on Clark, Gordon Dahl, David Deming, Yingying Dong, Maria Fitzpatrick,

ica Howell, Joshua Hyman, Larry Katz, and Martin West, as well as conference
seminar participants at Harvard University, University of California, San Diego,
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Students who attend selective institutions, which tend to have more re-
sources available for student support, have better education outcomes,
even after controlling for student ability” (White House 2014).We have
clear evidence that students, particularly low-income ones, do not attend
the highest quality colleges available to them (Bowen, Chingos, andMcPher-
son 2009; Dillon and Smith 2013; Hoxby and Avery 2013; Smith, Pender,
andHowell 2013) and that initial college choices can be altered by relatively
low-cost interventions (Bettinger et al. 2012; Carrell and Sacerdote 2013;
Hoxby and Turner 2013; Castleman, Page, and Schooley 2014; Pallais 2015;
Smith,Hurwitz, andHowell 2015). Less clear is the extent towhich changing
such college choices affects students’ longer-run outcomes, such as degree
completion and labor market earnings.
Whether the type and quality of college chosen affects such outcomes

bears directly on a number of economic and policy questions. These include
the extent to which postsecondary institutional factors explain dropping
college completion rates among US college enrollers (Belley and Lochner
2007; Bound, Lovenheim, and Turner 2010; Bailey and Dynarski 2011);
the relative importance of “match” quality versus absolute quality (Dillon
and Smith 2013) and how that, in turn, informs debates about affirmative
action (Arcidiacono and Lovenheim 2016); the extent to which informa-
tional interventions like the College Scorecard website can improve student
outcomes by changing college choices (Hurwitz and Smith 2016); and, fi-
nally, what impact recent proposals to make community college free will
have on students choosing between that sector and other options.
Identifying the impact of college choice on longer-run outcomes requires

separating student-level factors, such as academic skill and financial re-
sources, from college-level factors, such as funding levels or operational ef-
ficiency. The nonrandom selection of students into colleges of different
types and qualities generally confounds attempts to do so. The major em-
pirical challenge is thus to find an exogenous source of variation in college
choice. We do so by exploiting minimum test score thresholds used during
the college admissions process. Such thresholds are used by one in five US
colleges (Briggs 2009) and bymany states’ public college systems, including
California, Florida, and Texas, though often in combination with high
school grade point average (GPA).
University of California, Irvine, the National Bureau of Economic Research, the So-
ciety of Labor Economists, the Society for Research on Educational Effectiveness,
the Association for Education Finance and Policy, the Southern Economic Associa-
tion, and the College Board. Shelby Lin and Carlos Paez provided excellent research
assistance. Joshua Goodman gratefully acknowledges support from the Taubman
Center for State and Local Government. All errors are our own. Contact the corre-
sponding author, Joshua Goodman, at joshua_goodman@hks.harvard.edu. Informa-
tion concerning access to the data used in this article is available as supplementaryma-
terial online.
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We focus on the Georgia State University System (GSUS), which pub-
licly announcesminimum SAT scores that are required forfirst-year admis-
sion, irrespective of high school GPA. Such thresholds play an important
role in access to the state’s public 4-year college sector. Regression dis-
continuity estimates around these minimum thresholds show that access
to the 4-year public sector increases both the probability of enrollment in
any 4-year college and the quality of college chosen, largely by diverting
students from 2-year colleges. Most important, access substantially in-
creases bachelor’s degree completion rates for these relatively low-skilled
students. Missing these thresholds increases SAT-retaking rates, suggesting
that students value access to the 4-year public sector, though perhaps less
than the completion benefits suggest they should.
Our work contributes in three ways to existing literature on the impacts

of college choice. First, this is the only research in the United States context
to document the impact of test score–based access to an entire college sec-
tor. Our results are driven by one state’s set of 4-year public colleges, not
the potentially idiosyncratic effect of a single college. In this sense, our work
resembles recent research exploiting Colombian and Chilean national sys-
tems of college admissions thresholds to estimate the impact of college qual-
ity and sector on a variety of labor market and other outcomes (Saavedra
2008; Hastings, Neilson, and Zimmerman 2013; Kaufmann, Messner, and
Solis 2013).
Our second contribution is to cleanly identify college choice impacts for

relatively low-skilled students choosing largely between 2- and 4-year col-
leges.Much of the literature estimating the impact of college choice on grad-
uation rates and earnings focuses on higher-skilled students exposed to
quality differences within the 4-year sector, including the Latin American
studies cited earlier, and US studies based on selection on observables mod-
els (Black and Smith 2004, 2006; Black, Smith, and Daniel 2005; Long 2008;
Dale and Krueger 2014), twin fixed effects models (Smith 2013), and regres-
sion discontinuity designs (Hoekstra 2009; Cohodes and Goodman 2014).
Our focus on low-skilled students supplements evidence that college qual-
ity matters for high-skilled students.
Our results are also consistentwith previous evidence of a graduation rate

penalty associated with choosing a 2-year college instead of a 4-year college
(Rouse 1995, 1998; Leigh and Gill 2003; Long and Kurlaender 2009; Reyn-
olds 2012; Smith and Stange 2015). Such a penalty may stem from the sub-
stantial differences across these two sectors along multiple dimensions, in-
cluding peer quality, faculty quantity and quality, and funding levels more
generally, which affect the quantity and quality of academic resources avail-
able to students. Our work is closest in spirit to Zimmerman (2014), in
which relatively low-skilled students who would otherwise attend commu-
nity colleges see substantial labor market returns to access to the least selec-
tive 4-year public college in Florida.Our demonstration that college quality
This content downloaded from 128.103.193.204 on April 03, 2017 14:20:35 PM
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affects degree completion for such students may explain part of the labor
market return observed in that and other contexts.1

Our third contribution is to connect test-retaking behavior to demand
for access to a particular set of colleges, in this case the public 4-year sector.
Prior research on SAT-taking behavior has shown increased retaking to
achieve round-numbered scores (Pope and Simonsohn 2011) or to increase
maximum scores (Vigdor and Clotfelter 2003), which are an important fac-
tor in an increasingly competitive admissions process (Bound, Hershbein,
and Long 2009). Jepsen, Mueser, and Troske (2016) also find substantial re-
taking of certification exams in order to earn a GED. We document in-
creased rates of test-retaking in response to failing to meet publicly known
college admissions thresholds. These thresholds have no significance out-
side of the GSUS admissions process. Increased retaking rates thus indicate
that students value access to the 4-year public sector, perhaps in part be-
cause they perceive the degree completion benefits such access brings. This
is the first paper we are aware of to document SAT-retaking as evidence of
demand for a particular college sector.
The structure of the remainder of the paper is as follows. Section II de-

scribes the data, the context studied here, and our regression discontinuity
methodology. Section III presents summary statistics and evidence on the
strength of ourfirst stage and the validity of our empirical design. Section IV
describes our enrollment and completion results. Section V discusses the
broader implications of our results.

II. Data, Context, and Empirical Strategy

A. Data

We use student-level data for the graduating high school classes of 2004–8,
which are collected from two sources. The first data set, collected and main-
tained by theCollegeBoard (CB), contains information on the nearly 1.5mil-
lion students in each high school graduation cohort who take the SAT at least
once. The SAT is a test many 4-year colleges require for admission. It con-
tains a math section and a critical reading section, each of which is scored
in increments of 10 on a scale between 200 and 800.2 Students may retake the
SAT as often as the testing schedule permits, with each test administration cost-
ing roughly $40 during the time period studied here. Fee waivers are avail-
able to low-income students taking the exam for the first or second time.
The CB data contain all scores students ever receive across multiple test

takes, as well as the dates of those takes, allowing us to identify both first
and maximum SAT scores. College admissions offices frequently rely on
1 Canaan and Mouganie (forthcoming) also find labor market returns attributa-
ble to college quality for relatively low-skilled French students.

2 A third section on writing does not play a role in the thresholds studied here.
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students’maximum scores, defined as the sum of their maximum math and
critical reading scores regardless of whether they were earned on the same
test date. Although we use this maximum score for some analyses, we focus
largely on students’ first SAT scores to avoid potentially endogenous retak-
ing behavior. The CB data identify colleges to which students send their
SAT scores, which serve as good proxies for actual college applications
(Card and Krueger 2005; Pallais 2015). The data also contain self-reported
information on student race, gender, parental income and education, and
high school attended. Self-reported year of high school graduation is used
to assign students to graduating classes.
These data are then merged with data from the National Student Clear-

inghouse (NSC), which collects information on the vast majority of stu-
dents enrolled in US postsecondary institutions. In the years studied here,
the NSC captured somewhere between 90% and 95% of all Georgia stu-
dents enrolled in Title IV institutions, according to Dynarski, Hemelt,
and Hyman (2015).3 Data from the NSC allow us to track a student’s post-
secondary trajectory, including initial enrollment and ultimate degree com-
pletion. We focus on the 2004–8 high school graduation classes for whom
we can observe 6-year college graduation rates.
Measuring college quality across the 2- and 4-year sectors is difficult be-

cause traditional data sources, such as the Integrated Postsecondary Educa-
tion Data System (IPEDS), lack comparable measures between the two sec-
tors. IPEDS contains average SAT scores of incoming students at 4-year
colleges but does not have any similarmeasure for 2-year colleges,which gen-
erally donot require students to have taken the SAT. IPEDS is also limited by
the fact that degree completion rates reported by colleges do not account for
the outcomes of transfer students, a particularly acute problem for the 2-year
sector, which is designed in part to facilitate transfers to the 4-year sector.
We therefore use the merged CB and NSC data to construct measures of

college quality that are comparable across these sectors. Tomeasure student
quality, we follow Smith and Stange (2015) and assign each college the av-
erage score of that college’s first-time students on the PSAT, a College
Board test taken by high school sophomores and juniors, including many
who do not later take the SAT. We standardize PSAT scores by cohort to
have mean zero and standard deviation one. We thus assign each student
a standardized measure of the quality of peers to whom he/she is exposed
at his/her initial college. For students who do not initially enroll in college
within 1 year of graduating from high school, we assign a value of 20.54
standard deviations, which represents the average standardized PSAT score
for all such students.
3 See table 2, where the enrollment coverage rate for Georgia ranges from 89.9%
in 2005 to 94.8% in 2011. Other mid-Atlantic and Southeast states look similar.
Some of those not captured by NSC may be enrolling in for-profit institutions.
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To measure institutional degree completion rates, we identify all SAT-
takers who enroll in that college and then compute the fraction of such stu-
dents who complete a bachelor’s degree from any institution within 6 years.
This measure has the advantage of being computable for both the 2- and
4-year sectors, as well as including transfer students among those degree
recipients. For students who do not initially enroll in college within 1 year
of graduating from high school, we assign a value of 6.7%,which represents
the average 6-year bachelor’s degree completion rate for all such students.

B. Georgia Context

The main analytic sample consists of all students who resided in the state
of Georgia at the time they took the SAT. Georgia’s Board of Regents re-
quires that SAT-takers score at least 430 in critical reading and at least
400 in math in order to be admitted to universities within the Georgia State
University System. The set of 18 4-year universities governed by this re-
quirement consists of three research universities, two regional universities,
and 13 state universities (see table A1). Five of the 18 universities impose
higher minimum thresholds than required by the Board of Regents, though
only two impose substantially higher thresholds. Georgia’s state and tech-
nical colleges, all of which are primarily 2-year institutions, impose much
lower minimum thresholds.
The Georgia context is interesting for three reasons. First, these thresh-

olds apply to all students considering 4-year public institutions in Georgia.
As we show later, over 60% of Georgia students near these thresholds who
enroll in 4-year colleges do so in these GSUS institutions. These thresholds
thus affect the majority of college options for students in this market. Sec-
ond, the GSUSminimum admissions thresholds correspond to roughly the
25th percentile of the distribution of scores among Georgia SAT-takers in
the years in question. Themarginal student here has relatively low academic
skills and is often choosing between 2- and 4-year colleges. Third, the public
nature of these requirements means that students can, in theory, take the
thresholds into account when planning their college application process.
We explore whether students do, in fact, plan around these thresholds.

C. Empirical Strategy

To eliminate selection bias driven by different types of students making
different college choices, we exploit the thresholds previously described.
We use a regression discontinuity design to compare a variety of outcomes
between students just above and just below these thresholds. We generate
first-stage estimates through local linear regressions of the form:

GSUSic 5 a0 1 a1Accessic 1 a2Distanceic

1 a3 Accessic � Distanceicð Þ 1 gc 1 mic: (1)
ð1Þ
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Here, GSUS indicates the initial enrollment of student i in high school class
c in a Georgia 4-year public college within 1 year of high school graduation.
Access is an indicator for meeting or exceeding the relevant test score
threshold, and Distance measures the number of SAT points each student’s
score is from the threshold. We control flexibly for time-varying shocks by
including high school class fixed effects (gc). Because the two sets of stu-
dents on either side of the threshold are nearly identical in terms of academic
skill and other characteristics, the coefficient of interest, a1, estimates the
causal effect of satisfying the SAT admissions requirements on enrollment
in Georgia’s 4-year public sector.
We estimate the impact of access on outcomes through reduced form re-

gressions of the form:

Yic 5 r0 1 r1Accessic 1 r2Distanceic

1 r3 Accessic � Distanceicð Þ 1 jc 1 nic:

(2)

We consider three different sets of outcomes Y. The first are measures of
enrollment in other college sectors, in order to estimate which types of col-
leges students are forgoing when enrolling in the 4-year public sector. The
second are the measures of college quality mentioned previously, namely
student quality and institutional completion rates, in order to estimate
how enrollment in the 4-year public sector changes the quality of one’s ini-
tial college. The third are various measures of students’ degree completion,
in order to estimate the impact of initial college choice on completion rates.
We also generate instrumental variable estimates of the form:

Yic 5 b0 1 b1GSUSic 1 b2Distanceic

1 b3 Accessic � Distanceicð Þ 1 dc 1 εic,

(3)

where GSUS is instrumented by access according to equation (1). The co-
efficient of interest, b1, estimates the impact of enrollment in the 4-year pub-
lic sector on the outcomes mentioned above. Using GSUS as the endoge-
nous regressor allows us to capture the full set of marginal students
whose enrollment decisions were altered by the thresholds.4 This implies
that we are estimating the impact of enrollment in the 4-year public sector
relative to the full set of forgone alternatives, including enrollment in 2-year
colleges, in non-GSUS 4-year colleges, and in no college at all.
In Georgia, a student must score at least 430 in reading and at least 400 in

math. We therefore define distance from the threshold as

ð2Þ

ð3Þ
4 Using 4-year college enrollment as the endogenous variable, for example,
would yield estimates that failed to account for the empirically important fact that
the thresholds shift some students between private and public 4-year colleges.
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Distance 5 min SATR 2 430, SATM 2 400ð Þ: (4)

This minimum function collapses the two-dimensional threshold into a sin-
gle dimension, where negative values imply that a student hasmissed at least
one threshold and zero or positive values imply that a student has met or
exceeded both thresholds. This method of collapsing a multi-dimensional
boundary into a single dimension is discussed in Reardon and Robinson
(2012) and has previously been used in papers such as Goodman (2008) and
Papay, Murnane, and Willett (2014). We show that our estimates are quite
similar if we instead define the running variable as distance to just the math
threshold or to just the verbal threshold.
Because Georgia’s admissions thresholds are publicly known, we define

each student’s distance from the threshold using that student’s first SAT
scores. This is similar to the approach used by Jepsen et al. (2016), who eval-
uate the labor market return to earning a GED. First scores do not suffer
from potential endogeneity driven by any retaking of the SAT in reaction
to scoring below the thresholds. We will provide evidence that, though
there is endogenous retaking of SAT in reaction to the thresholds, the mag-
nitude of that endogeneity is quite small. Using maximum scores to define
the running variable yields estimates generally similar in magnitude but
more precise than those generated by first scores. This increased precision
comes from the stronger first-stage relationship between maximum scores
and enrollment because maximum scores are the ones considered during
the admissions process.
We run the local linear regressions above using bandwidths of 60 SAT

points, which corresponds closely to the optimal bandwidths suggested by
Imbens and Kalyanaraman (2012) to balance precision against minimization
of bias due to nonlinearities far from the threshold. Such optimal bandwidths
vary by outcome, so fixing the bandwidth across regressions has the advan-
tage of defining a single sample clearly. We show that our estimates are not
sensitive to this bandwidth choice.We cluster standard errors by discrete dis-
tance to the threshold, as suggested by Lee and Card (2008). Clustering in-
stead by high school yields very similar standard errors.

III. Summary Statistics and Validity of the Research Design

A. Summary Statistics

Table 1 presents summary statistics for Georgia residents from the high
school classes of 2004–8. As seen in column 1, this sample is 60% white
and 26% black. Nearly one-third of students are low-income, defined here
as reporting annual family income of less than $60,000.5 The average student
5 The remaining two-thirds of students are roughly evenly split between those
reporting income over $60,000 and those not reporting income.
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in this sample has a first SAT score of 967, and two-thirds have first SAT
scores sufficiently high to satisfy the GSUSminimum thresholds. The mar-
ginal student studied here is thus at the 34th percentile of the skill distribu-
tion of Georgia SAT-takers. Most students retake the SAT at least once, so
73% ultimately meet the GSUS thresholds. Further, 37% first enroll in a
GSUS college within 1 year of graduating from high school, while 61% en-
roll in any 4-year college. This implies that three-fifths of students who en-
roll in a 4-year college do so in the in-state public sector. Another 20% first
enroll in a 2-year college. Only 45% complete a bachelor’s degree within
6 years of graduating from high school.
Our main regression discontinuity sample, shown in column 2, includes

those students whose first SAT scores fell within 60 points of the GSUS el-
igibility threshold. Compared to the overall Georgia sample, these students
are slightly more likely to be black, to be from low-income families, and to
score 60 points lower on the SAT, and they are less likely to complete a
bachelor’s degree.We also focus on subgroups of students whose initial col-
lege choices are particularly likely to be affected by differences in SAT-
based access to the 4-year public sector. Such students may lack the re-
sources or information to make application and test-retaking decisions that
would otherwise limit the extent to which such thresholds constrain their
college options.
We use income and SAT-taking dates as two ways to identify subgroups

who are likely “disadvantaged” along these dimensions. Low-income stu-
dents, who report family income less than $60,000 and who comprise one-
third of the RD sample, are likely constrained financially and along other di-
mensions.6 Late SAT-takers, who first take the SAT nomore than 12months
prior to high school graduation andwho comprise one-half of theRD sample,
are likely less knowledgeable about the college application process generally
and about the value of having time to retake the SAT. Given the particular
challenges faced by African Americans in the Georgia context, we also use
the intersection of race, income, and SAT timing to identify two subgroups
of studentswhomwe refer to as “very disadvantaged.”One such group com-
prises black students from families earning less than $30,000 annually. The
other group is black students who first take the SAT no more than 6 months
prior to high school graduation. We focus on such disadvantaged students
both because they are inherently of interest and because they show particu-
larly strongfirst-stage impacts of theGSUS thresholds on college enrollment.
None of our central findings are sensitive to the precise choices that define
these groups.
6 Because one-third of the sample does not report income, this threshold identi-
fies the bottom half of the income-reporting distribution. None of our results are
sensitive to choosing a lower income threshold to define “low income.”
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B. Validity of the Research Design

We perform two checks that our regression discontinuity design satisfies
the key assumption that students on either side of the threshold are similar
in terms of observed and unobserved characteristics. First, following
McCrary (2008), we check for smoothness in the density of observations,
the violation of which could suggest that students can at least partially con-
trol which side of the threshold they fall on.7 In the Georgia sample, the
density of observations is nearly identical just below and just at the thresh-
old. This suggests that students cannot manipulate their first SAT scores, an
unsurprising result given that SATs are centrally scored and students do not
know precisely how scaled scores are generated.
Second,we test for balance in observed covariates across the threshold for

the entire sample as well as for our disadvantaged and very disadvantaged
subsamples (see appendix table A2). Consistent with students’ inability to
precisely manipulate which side of the threshold they initially fall on, we
see little indication of imbalance in observed covariates such as income, pa-
rental education, race, and gender. The few observed differences are small in
magnitude, and the number is consistent with the rate of false positives ex-
pected given the number of tests being performed.We perform joint tests of
imbalance by generating predicted 4-year college enrollment and bachelor’s
degree completion rates, based on students’ gender, race, income, and pa-
rental education. What little evidence we observe of imbalance in predicted
outcomes is very small in magnitude and opposite in sign to our subsequent
results, again suggesting that our main findings are not generated by imbal-
ance in student types across the threshold. Graphical versions of these bal-
ance tests for income and predicted degree completion show no visually ap-
parent discontinuities (see appendixfigureA2).We show in later robustness
checks that controlling for all observed covariates does not meaningfully
change our point estimates, providing further evidence that students on ei-
ther side of the threshold are practically identical.

IV. College Enrollment and Completion Effects

A. First Stage

We now show that the GSUS minimum admissions thresholds generate
exogenous variation in the probability that a student enrolls in a GSUS col-
7 See appendix figure A1, which graphs the density of SAT-takers as a function of
distance of first SAT scores from the admissions threshold. The closed circles rep-
resent our Georgia sample, and the open circles represent SAT-takers from all other
states during this time period. The density of observations has a local peak 10 points
above the threshold due to the fact that certain scaled scores were more common
translations of raw scores during this time period. That this peak appears off the
threshold and appears in the non-Georgia sample as well suggests that it is unrelated
to the GSUS eligibility criteria and thus poses no threat to validity here.
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lege. Figure 1 shows graphically the relationship between distance to the
threshold and the probability of enrolling in one of Georgia’s 4-year public
colleges. Panel A, which defines distance using maximum SAT scores,
shows a clear and large discontinuity, with students just above the threshold
substantially more likely to enroll in the 4-year public sector than those just
below it. GSUS enrollment below the threshold is nonzero for two reasons.
First, students can also gain admission through the ACT exam, the SAT’s
primary alternative, taken by roughly 30% of Georgia’s high school classes
of 2004–8. Second, each institution may exempt individual students from
theseminimum thresholds if such students otherwise demonstrate potential
for success through interviews, portfolios, or life experiences.
Because the maximum SAT score is potentially endogenous, we present

this graphical evidence only to show thatGSUS colleges clearly use the SAT
thresholds as part of the admissions process. Our first stage will be gener-
ated instead by variations on panelB, which defines distance usingfirst SAT
scores. This graph also shows a discontinuity, albeit one much smaller than
in panel A because GSUS colleges use maximum, and not first, SAT scores
in the admissions process. Panel A of table 2 confirms the existence of a
small but clear discontinuity, showing regression estimates of the first-stage
impact of SAT-based access on enrollment in Georgia’s 4-year public col-
leges. For the sample of all students, meeting theGSUS thresholds increases
the probability of GSUS enrollment by 2–3 percentage points. These esti-
mates are relatively stable over a variety of bandwidths and are always highly
statistically significant, so access easily passes traditional tests for being a
strong instrument.
Panel B of table 2 shows little evidence that SAT thresholds affect college

enrollment choices of “advantaged” students, those whose families earn over
$60,000 or those who take their first SAT more than 12 months prior to high
school graduation. Admissions thresholds instead affect disadvantaged stu-
dents, for whom initial eligibility increases enrollment in GSUS colleges by
about 4percentage points, fromabase enrollment rate of about 35–40percent-
age points. Initial eligibility increases GSUS enrollment by an even larger 7–
8percentage points for verydisadvantaged students, fromabase of 26percent-
age points. All of these first-stage estimates are highly statistically significant,
and eligibility easily qualifies as a strong instrument in each of these disad-
vantaged subsamples. Figure 2 shows graphical versions of these disadvan-
taged subsamples’ first stages. All four panels show visually obvious dis-
continuities in GSUS enrollment rates at the threshold and nowhere else.
SAT-based eligibility for admission to in-state 4-year public colleges sub-

stantially and clearly affects the initial college enrollment choices of disadvan-
taged students and even more so for students who are more disadvantaged.
Students from relatively high-income families and who are knowledgeable
enough about the admissions process to take the SAT prior to senior year
are unaffected by theGSUS thresholds in part, as we show later, because they
This content downloaded from 128.103.193.204 on April 03, 2017 14:20:35 PM
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A

FIG. 1.—First stage. Panel A shows the fraction of students enrolling at in-state
public 4-year colleges within 1 year of high school graduation, as a function of the
distance of students’ maximum SAT scores from the GSUS eligibility threshold.
Panel B shows enrollment rates by the distance of students’ first SAT scores from
the threshold. The sample comprises Georgia’s 2004–8 high school classes. Also
shown are fitted regression lines from the baseline specification using a bandwidth
of 60 points.
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are more likely to gain eligibility through subsequent retakes of the SAT.We
therefore focus our analysis on the Georgia sample as a whole and the disad-
vantaged subsamples for whom eligibility most changes initial college enroll-
ment.

B. College Enrollment Effects

To understand why GSUS enrollment might affect degree completion,
we first estimate which alternative college options the marginal student for-
goes in order to enroll in the 4-year public sector. Table 3 shows estimated
impacts on the type and quality of the college chosen. Column 1 shows
Table 2
First-Stage Impact of Eligibility on GSUS Enrollment

BW 5 40 BW 5 50 BW 5 60 BW 5 70 BW 5 80
(1) (2) (3) (4) (5)

A. All students:
All (control mean 5 .33,
IK 5 40) .018*** .019*** .021*** .025*** .032***

(.004) (.004) (.005) (.005) (.007)
B. Advantaged students:

Non–low income (control
mean 5 .36, IK 5 50) .009 .006 .007 .013 .021*

(.013) (.011) (.011) (.011) (.012)
Early SAT-taker (control
mean 5 .30, IK 5 50) .004 .006 .000 .004 .012

(.009) (.009) (.008) (.008) (.009)
C. Disadvantaged students:

Low income (control
mean 5 .35, IK 5 60) .034*** .036*** .036*** .037*** .042***

(.006) (.006) (.007) (.006) (.006)
Late SAT-taker (control
mean 5 .41, IK 5 60) .036*** .037*** .044*** .045*** .052***

(.006) (.005) (.007) (.006) (.007)
D. Very disadvantaged students:

Very low income, black (control
mean 5 .26, IK 5 40) .074*** .067*** .070*** .066*** .077***

(.012) (.014) (.014) (.013) (.013)
Very late SAT-taker, black
(control mean 5 .26, IK 5 60) .063*** .081*** .079*** .071*** .087***

(.012) (.010) (.009) (.011) (.014)
This content downloade
ll use subject to University of Chicago 
d from 128.1
Press Terms
03.193.204
 and Condit
 on April 03
ions (http://
, 2017 14:20
www.journa
NOTE.—Each estimate comes from a local linear regression of an indicator for on-time enrollment in a
GSUS college on an indicator for scoring at or above the GSUS threshold, using the listed bandwidth
(BW) and controlling for high school class fixed effects. The sample comprises Georgia’s 2004–8 graduating
high school classes. Low-income and very low-income students are those reporting family income less than
$60,000 and $30,000, respectively. Late and very late SAT-takers are those who, respectively, took their
first SAT no more than 12 or 6 months prior to the June of their high school graduation year. Also listed
are the Imbens-Kalyanaraman optimal bandwidth (IK; rounded to the nearest 10) and the mean rate of on-
time GSUS enrollment for students 10 SAT points below the threshold. Heteroskedasticity robust standard
errors clustered by distance to the admissions threshold are in parentheses.
* p < .10.
*** p < .01.
:35 PM
ls.uchicago.edu/t-and-c).



T
ab

le
3

In
it
ia
lC

ol
le
ge

E
nr

ol
lm

en
t

A
ny

4-
Y
ea
r
C
ol
le
ge

A
ny

4-
Y
ea
r
C
ol
le
ge

A
ny

2-
Y
ea
r
C
ol
le
ge

N
o
C
ol
le
ge

C
ol
le
ge

M
ea
n
P
SA

T
B
A

C
om

pl
et
io
n
R
at
e

(R
F
)

(I
V
)

(I
V
)

(I
V
)

(I
V
)

(I
V
)

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

A
.A

ll
st
ud

en
ts
:

A
ll

.0
17
**
*

.8
13
**
*

2
.6
66
**
*

2
.1
47

1.
03
4*
**

.5
11
**
*

(.0
04
)

(.1
43
)

(.1
22
)

(.1
54
)

(.3
83
)

(.1
24
)

C
on

tr
ol

(c
om

pl
ie
r)
m
ea
n

.5
2

2
.8
0

.1
0

B
.D

is
ad
va
nt
ag
ed
:

L
ow

in
co
m
e

.0
24
**
*

.6
48
**
*

2
.4
50
**
*

2
.1
98

.7
76
**
*

.3
52
**
*

(.0
07
)

(.0
82
)

(.1
63
)

(.1
23
)

(.2
57
)

(.0
61
)

C
on

tr
ol

(c
om

pl
ie
r)
m
ea
n

.4
9

2
.5
9

.2
3

L
at
e
SA

T
-t
ak
er

.0
29
**
*

.6
66
**
*

2
.4
74
**
*

2
.1
92
**
*

.8
93
**
*

.3
89
**
*

(.0
08
)

(.0
75
)

(.0
57
)

(.0
65
)

(.1
17
)

(.0
26
)

C
on

tr
ol

(c
om

pl
ie
r)
m
ea
n

.4
3

2
.6
6

.2
0

C
.V

er
y
di
sa
dv

an
ta
ge
d:

V
er
y
lo
w

in
co
m
e,
bl
ac
k

.0
46
**

.6
63
**
*

2
.6
00
**
*

2
.0
64

.9
07
**
*

.3
75
**
*

(.0
16
)

(.1
36
)

(.1
45
)

(.1
26
)

(.3
31
)

(.0
91
)

C
on

tr
ol

(c
om

pl
ie
r)
m
ea
n

.5
6

2
.8
3

.1
9

V
er
y
la
te

SA
T
-t
ak
er
,b

la
ck

.0
59
**
*

.7
53
**
*

2
.4
49
**
*

2
.3
04
**
*

.6
26
**
*

.2
75
**
*

(.0
10
)

(.1
24
)

(.1
38
)

(.0
98
)

(.1
13
)

(.0
60
)

C
on

tr
ol

(c
om

pl
ie
r)
m
ea
n

.4
4

2
.7
4

.2
0

N
O
T
E
.—

C
ol
um

n
1
pr
es
en
ts

re
du

ce
d
fo
rm

es
tim

at
es

of
th
e
im

pa
ct

of
el
ig
ib
ili
ty

on
4-
ye
ar

co
lle
ge

en
ro
llm

en
t.
T
he

re
m
ai
ni
ng

co
lu
m
ns

pr
es
en
t
in
st
ru
m
en
ta
lv

ar
ia
bl
es

es
tim

at
es

of
G
SU

S
en
ro
llm

en
to

n
co
lle
ge

en
ro
llm

en
to

ut
co
m
es
,w

ith
G
SU

S
en
ro
llm

en
ti
ns
tr
um

en
te
d
by

el
ig
ib
ili
ty
.T

he
fi
na
lc
ol
um

ns
ch
ar
ac
te
ri
ze

ea
ch

st
ud

en
t’s

in
iti
al
co
lle
ge

by
th
e
m
ea
n
st
an
-

da
rd
iz
ed

P
SA

T
sc
or
e
an
d
co
m
pl
et
io
n
ra
te

of
B
A
s
w
ith

in
6
ye
ar
s
of

al
ls
tu
de
nt
s
w
ho

en
ro
lle
d
on

tim
e
in

th
at

co
lle
ge
.C

ol
um

n
1
al
so

lis
ts
th
e
m
ea
n
4-
ye
ar

co
lle
ge

en
ro
llm

en
tr
at
e
fo
r

th
os
e
10

SA
T
po

in
ts
be
lo
w

th
e
th
re
sh
ol
d,

w
hi
le
co
ls
.5

an
d
6
lis
tt
he

pr
ed
ic
te
d
ou

tc
om

es
fo
r
un

tr
ea
te
d
co
m
pl
ie
rs
.A

ll
re
gr
es
si
on

s
us
e
a
ba
nd

w
id
th

of
60

an
d
in
cl
ud

e
hi
gh

sc
ho

ol
cl
as
s

fi
xe
d
ef
fe
ct
s.
H
et
er
os
ke
da
st
ic
ity

ro
bu

st
st
an
da
rd

er
ro
rs

cl
us
te
re
d
by

di
st
an
ce

to
th
e
ad
m
is
si
on

s
th
re
sh
ol
d
ar
e
in

pa
re
nt
he
se
s.

**
p
<
.0
5.

**
*

p
<
.0
1.

This content downloaded from 128.103.193.204 on April 03, 2017 14:20:35 PM
All use subject to University of Chicago Press Terms and Conditions (http://www.journals.uchicago.edu/t-and-c).



000 Goodman et al.

A

reduced form estimates of the impact of eligibility on the probability of en-
rolling in any 4-year college. For the sample as a whole, eligibility increases
4-year college enrollment by 1.7 percentage points. Consistent with ef-
fects on GSUS enrollment, eligibility impacts on 4-year college enrollment
are higher for disadvantaged students, around 2–3 percentage points, and
even higher for very disadvantaged students, around 5–6 percentage points.
These reduced form impacts can be seen graphically in figure 3, where each
FIG. 2.—GSUS enrollment. Each panel shows the fraction of students enrolling
at in-state public 4-year colleges within 1 year of high school graduation, as a func-
tion of the distance of students’first SAT scores from theGSUS eligibility threshold.
Panel A includes students who reported family incomes below $60,000. Panel B in-
cludes students who took their first SAT no more than 12 months prior to June of
their high school graduation year. Panels C and D include black students who, re-
spectively, reported family income of less than $30,000 andwho took their first SAT
no more than 6 months prior to June of their high school graduation year. Also
shown are fitted regression lines from the baseline specification using a bandwidth
of 60 points.
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disadvantaged subsample shows visually clear discontinuities in 4-year col-
lege enrollment at the GSUS eligibility threshold.
The remaining columns in table 3 present instrumental variables estimates

of the impact of GSUS enrollment on the type and quality of college chosen.
These estimates represent local average treatment effects for compliers, those
students induced to enroll in GSUS because of their first SAT score-based
eligibility. Column 2 suggests that, for the sample as a whole, enrolling in
GSUS colleges increased by 81 percentage points the fraction enrolling in any
FIG. 3.—Four-year college enrollment. Each panel shows the fraction of students
enrolling at any 4-year college within 1 year of high school graduation as a function
of the distance of students’ first SAT scores from the GSUS eligibility threshold.
Panel A includes students who reported family incomes below $60,000. Panel B in-
cludes students who took their first SAT no more than 12 months prior to June of
their high school graduation year. PanelsC andD include black studentswho, respec-
tively, reported family income of less than $30,000 and took their first SAT no more
than 6months prior to Juneof their high school graduationyear.Also shown arefitted
regression lines from the baseline specification using a bandwidth of 60 points.
This content downloaded from 128.103.193.204 on April 03, 2017 14:20:35 PM
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4-year college. In other words, 81% of compliers would not have enrolled
in a 4-year college if not for enrollment in the in-state 4-year public sector.
Instead, 67% would have enrolled in a 2-year college, another 15% would
not have enrolled in any college, and the remaining 19% would have en-
rolled in either an in-state private or out-of-state 4-year college.
Estimates for the disadvantaged subgroups tell a similar story. Two-

thirds to three-fourths of disadvantaged or very disadvantaged compliers
would not otherwise have enrolled in a 4-year college, with roughly half in-
stead choosing 2-year colleges and a smaller fraction not enrolling any-
where. Eligibility for admission to the 4-year public sector thus raises the
rate of enrollment in 4-year colleges largely by attracting students who
would otherwise have enrolled in 2-year colleges.
For the marginal student, enrollment in the 4-year public sector changes

not only the sector of college chosen but also the quality of college chosen,
as measured by peer quality and institutional graduation rates. Relative to
the forgone alternatives that largely consist of 2-year colleges, enrollment
in 4-year public colleges increases the quality of a student’s peers by one
standard deviation, or by 0.6–0.9 standard deviations for the disadvantaged
subsamples. Control complier means, computed as suggested by Abadie,
Angrist, and Imbens (2002) and Abadie (2003), imply that GSUS enroll-
ment raises peer quality from well below average to slightly above average.
GSUS enrollment increases by 51 percentage points the average bachelor’s
degree completion rate of compliers’ initial colleges, or by 28–39 percentage
points for the disadvantaged subsamples. The control complier means im-
ply this effect represents more than a doubling of the graduation rate of
the institution chosen. As a whole, these results make clear that 4-year pub-
lic colleges in Georgia have substantially higher skilled students and higher
degree completion rates than the alternatives the marginal student would
otherwise have chosen. Access to the 4-year public sector thus increases
both the overall rate of 4-year college enrollment and the quality of the col-
lege chosen.8

C. College Completion Effects

Our ultimate outcome of interest is the completion of a bachelor’s degree
from any institution within 6 years of high school graduation. The first two
columns of table 4, respectively, show reduced form estimates of the impact
of eligibility and instrumental variables estimates of the impact of GSUS en-
rollment on such completion rates. All such estimated impacts are large and
8 Although not shown here, access to the 4-year public sector does not change
the distance between a student’s home and initial college. This suggests that prox-
imity to college, or the probability of living at home while enrolled, does not ex-
plain the completion effects we document.
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at least marginally statistically significant. Discontinuities in degree comple-
tion are also visually apparent inmost of the panels offigure 4. For the sample
as a whole, GSUS eligibility raises bachelor’s degree completions rates by
0.9 percentage points. Scaled by the first stage, this implies that eligibility-
induced enrollment into 4-year public colleges raises the probability of com-
pleting a bachelor’s degree by 41 percentage points. Estimated impacts on
compliers in the disadvantaged subsamples are quite similar, ranging in mag-
nitude from 29–43 percentage points. Low control complier means imply
that, for the entire sample and all disadvantaged subsamples, enrollment in
the 4-year public sector at least triples bachelor’s degree completion rates.
Three other facts are worth noting. First, the increase in bachelor’s degree

completion driven in part by a shift away from 2-year colleges does not de-
crease associate’s degree completion rates in any statistically significant
way. This implies that few of the marginal students would have instead
Table 4
College Degree Completion

Completed BA within 6 Years Completed AAwithin 6 Years

(RF) (IV) (OLS) (RF) (IV) (OLS)
(1) (2) (3) (4) (5) (6)

A. All students:
All .009** .410*** .257*** 2.002 2.084 2.066***

(.003) (.131) (.010) (.003) (.137) (.002)
Control (complier) mean .37 .19 .05 .08

B. Disadvantaged:
Low income .015*** .425*** .275*** .002 .045 2.076***

(.004) (.128) (.007) (.005) (.131) (.002)
Control (complier) mean .31 .16 .06 .00

Late SAT-taker .019*** .424*** .256*** 2.003 2.078 2.072***
(.004) (.061) (.005) (.003) (.063) (.001)

Control (complier) mean .26 .11 .06 .08
C. Very disadvantaged:

Very low income, black .020* .289* .248*** 2.006 2.082 2.060***
(.011) (.154) (.010) (.005) (.068) (.004)

Control (complier) mean .30 .10 .04 .08
Very late SAT-taker, black .030*** .385*** .207*** 2.016* 2.206* 2.061***

(.007) (.085) (.009) (.009) (.116) (.004)
Control (complier) mean .16 .00 .05 .21
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completed their associate’s degrees if denied access to the 4-year sector. Sec-
ond, across most of the coefficients shown here, IV andOLS analyses yield
estimates that are fairly close in magnitude and statistically indistinguish-
able. This suggests that our controls for academic skill, namely SAT scores,
are rich enough to soak upmuch of the omitted variable bias onemight oth-
erwise worry about in non-quasi-experimental estimates. Third, comparing
the estimates in column 2 to those in column 6 of the previous table suggests
FIG. 4.—Bachelor’s degree completion. Each panel shows the fraction of students
completing a bachelor’s degree within 6 years of high school graduation, as a func-
tion of the distance of students’first SAT scores from theGSUS eligibility threshold.
Panel A includes students who reported family incomes below $60,000. Panel B in-
cludes students who took their first SAT no more than 12 months prior to June of
their high school graduation year. Panels C and D include black students who, re-
spectively, reported family income of less than $30,000 and took their first SAT no
more than 6 months prior to June of their high school graduation year. Also shown
are fitted regression lines from the baseline specification using a bandwidth of
60 points.
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that differences in the institutional bachelor’s degree completion rates of
students’ initial colleges explain quite well their own probabilities of bach-
elor’s degree completion. In other words, institution-level completion rates
predict individual completion rates of compliers fairly accurately, at least
conditional on students’ own academic skills.
All of the 4-year college enrollment and bachelor’s degree completion

rate estimates are qualitatively robust to using alternative bandwidths and
to the inclusion of demographic controls (see table A3). A number of pla-
cebo tests confirm that these results are not driven by spurious characteris-
tics of the data or functional form assumptions of our specifications (see ap-
pendix table A4). Shifting the thresholds in either direction diminishes the
magnitude and statistical significance of the GSUS enrollment and bache-
lor’s degree completion estimates, implying that the clearest discontinuities
are at the correct thresholds themselves. The advantaged subsamples of stu-
dents whose GSUS enrollment is unaffected by the thresholds also show no
discontinuity in degree completion rates.9 GSUS thresholds have no impact
on the degree completion rates of low-income students outside of Georgia
for whom the GSUS admissions process is largely irrelevant. In summary,
our observed effects appear only for disadvantaged students in Georgia and
only at the precise values of the GSUS thresholds.
Our results also do not depend on our choice to use the minimum dis-

tance to the two thresholds as the running variable. We can replace that col-
lapsed two-dimensional measure with alternative one-dimensional measures
of distance to either the math or the verbal threshold, eliminating the sec-
ond dimension by conditioning the sample on satisfying the other subject’s
threshold. These alternatives lead to point estimates that are generally at least
as large as those from the minimum distance measure and statistically signif-
icant for all disadvantaged subsamples.10 Our estimates are thus robust to al-
ternate definitions of the running variable.

D. SAT-Retaking Behavior

Access to the in-state 4-year public sector has large benefits to the mar-
ginal student studied here. We now provide evidence that the marginal stu-
dent perceives at least some of the value of this option. Because the Georgia
thresholds are publicly known, students who fail to meet those thresholds
on their first attempt may retake the SAT in order to gain access to the in-
state 4-year public sector. Figure 5 shows the graphical version of this rela-
tionship between retake probability and distance from theGSUS threshold.
9 Appendix figure A3 confirms this visually.
10 See appendix table A5. Appendix figure A4 shows the reduced form versions

of these alternate measures for the subsample of late SAT-takers, with clearly visible
discontinuities in GSUS enrollment and bachelor’s degree completion at both the
math and verbal thresholds.
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Retaking rates rise with SAT score in this part of the score distribution, and
near the threshold roughly 60% of students retake the exam. The figure
shows a small but clear discontinuity, with those just below the threshold
more likely to retake than those just above.
Table 5 presents formal estimates of this discontinuity, running reduced

form equation with SAT-retaking measures as outcomes. We also replace
the Access variable with 1 2 Access, so that the coefficients can be inter-
preted as the impact of missing the thresholds, rather than achieving them,
on one’s first take. Panel A shows that, for the full sample, just missing the
threshold increases the probability of retaking by 3 percentage points. This
is clear evidence of demand for access to the 4-year public sector, given that
there is no other reasonwhy this threshold should trigger differential retake
rates. Given the degree completion benefits of access to this sector, how-
ever, this documented demand is arguably lower than it should be. Retaking
the SAT is relatively inexpensive butwould yield substantial gains in college
access and completion for students near these thresholds.
We also document in panel B that, though retaking in reaction to the

threshold does not vary much by income, overall levels of retaking do.
At the threshold, 51% of low-income students retake the SAT, with the
mean student taking the exam 1.7 times. For non-low-income students near
FIG. 5.—SAT-retaking. Shown above is the fraction of students retaking the SAT
at least once, as a function of the distance of students’ first SAT scores from the GSUS
eligibility threshold. Also shown are fitted regression lines from the baseline specifi-
cation using a bandwidth of 60 points.
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the threshold, 66% retake for a mean number of takes of 2.0. Retaking rates
are thus substantially higher for higher-income students, even conditional
on first SAT score. The result is that first SAT scores are a much stronger
determinant of eventual access to GSUS for low-income students than for
higher-income students. As shown in column 3, retaking more frequently
means that only 41% of non-low-income students whose first SAT is just
below the threshold ultimately fail to score high enough to qualify for ac-
cess, compared to 60%of low-income students. This at least partly explains
why our first SAT-score-based instrument is much stronger for low-income
students than their higher-income counterparts.
These disparities are evenmore strikingwhen comparing early to late SAT-

takers, as panel C does. Only 30% of early SAT-takers who miss the thresh-
old on theirfirst take donot eventually score high enough to access the 4-year
public sector. Early SAT-takers take the test an average of 2.3 times, with
80% retaking it at least once. Late SAT-takers,who have less time to schedule
retakes and may be less aware of the potential benefits of retaking, take the
Table 5
SAT-Retaking Behavior

Retook
SAT

Number of
Takes

Ever GSUS
Eligible

Maximum
SAT

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

A. All students:
All .031*** .047*** 2.509*** 2.691**

(.005) (.012) (.004) (1.029)
Control mean .58 1.87 1.00 936.15

B. By income:
Non–low income .032** .071*** 2.412*** 4.273**

(.011) (.021) (.009) (1.679)
Control mean .66 2.02 1.00 947.52

Low income .037*** .049*** 2.596*** 2.338
(.007) (.010) (.007) (1.839)

Control mean .51 1.71 1.00 922.50
C. By SAT-taking date:

Early SAT-taker .011*** .007 2.300*** 1.942
(.003) (.020) (.003) (1.270)

Control mean .80 2.34 1.00 964.90
Late SAT-taker .030*** .041*** 2.700*** .814

(.007) (.008) (.005) (1.323)
Control mean .40 1.47 1.00 911.40
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test an average of 1.47 times, with only 40% retaking it at least once. As a re-
sult, 70% of late SAT-takers who fail to meet the thresholds on the first take
ultimately fail to gain access to the 4-year public sector.
Finally, though we provide clear evidence of endogenous retaking due to

demand for access to the 4-year public sector, the amount of such retaking is
particularly small relative to overall retaking rates. Of the 60% of students
just below the threshold who retake the SAT, roughly 3%, or 1 in 20, are
retaking specifically to gain access to GSUS. The remaining 57% are likely
retaking to improve their college options generally and would have retaken
in the absence of the minimum GSUS thresholds. Because overall retake
rates are so high near the threshold, maximum SAT scores show small
and often statistically insignificant discontinuities there, as seen in column 4.
The result is that, though we use first SAT scores throughout this paper,

using maximum SAT scores to generate variation in college access is un-
likely to introduce much endogeneity. Indeed, when we rerun our analyses
usingmaximumSAT scores to generate the running variable, themagnitudes
of our central estimates are still extremely large, statistically significant, and
more precisely estimated due to a much larger first stage.11 These results also
imply that access to the 4-year public sector greatly increases bachelor’s
degree completion rates, with estimated impacts from instrumental variables
models of similar magnitude to corresponding OLS estimates.

V. Discussion and Conclusion

For relatively low-skilled students in Georgia, access to the 4-year public
sector substantially increases bachelor’s degree completion rates. It does so
by increasing both the probability of enrollment in any 4-year college and
the quality of college chosen, largely by diverting students from 2-year col-
leges. That students retake the SAT in order to gain access to the 4-year pub-
lic sector suggests that they perceive at least some, though perhaps not all, of
this benefit. We draw three broad lessons from these findings.
First, that small differences in test scores generate large differences in col-

lege choice suggests that students are not applying to a continuum of college
options, perhaps because such a continuum does not exist in the postsec-
ondary market. In Georgia and other states, a student denied access to
the 4-year public sector does not have other options similar in both price
and quality. Community colleges are less expensive but have less money
to spend on faculty and other resources to support students’ progress to-
ward degree completion. Private 4-year colleges potentially of interest to
the marginal student here cannot match the public sector’s tuition while
maintaining comparable quality, given the in-kind nature of state subsidies
for higher education. Regardless of the lack of such a continuum of college
11 See appendix table A6, which replicates table 4 using maximum SAT scores in-
stead of first SAT scores.
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options, our results reinforce the benefits of encouraging students to make
test-taking and application choices that maximize their available postsec-
ondary options. The thresholds used by Georgia heighten the importance
of such choices, with unclear benefits to the state more broadly.
Second, that college sector and quality affect degree completion for rela-

tively low-skilled students is inconsistent with claims that disadvantaged stu-
dents benefit from choosing colleges that enroll higher proportions of similar
peers. By the nature of these minimum thresholds, the marginal student in
this study benefits, in terms of degree completion, from enrolling in a college
where he/she is substantially less academically skilled than his/her peers. This
implies that measures of absolute quality matter more than “match” quality.
Our estimates reject the hypothesis that low-skilled students should be dis-
couraged from choosing 4-year colleges because they are incapable of com-
pleting degrees at such institutions. A substantial fraction of themarginal stu-
dents we study do succeed in completing their bachelor’s degrees, a result
consistent with naive OLS estimates. This finding also bears directly on the
debate over affirmative action, as it contradicts the view that students benefit
from attending colleges with less academically skilled peers.12

Third, our estimates suggest one potential concern about policies to re-
duce the cost of community college, such as the Tennessee Promise schol-
arship or the Obama administration’s free community college proposal.
Lowering such costs may improve college enrollment and degree comple-
tion for students who would not otherwise have attended college. By
changing the relative price of the 2- and 4-year sectors, such programs
may, however, lower degree completion rates for students drawn out of
the 4-year sector and into the 2-year sector. This is particularly true given
the large existing disparities in degree completion rates between these two
sectors and our finding that institutional completion rates are strong predic-
tors of degree completion, particularly for disadvantaged students who are
likely most price sensitive. The net completion effect of such proposals thus
depends, in part, on the number of students on the margin between no col-
lege and a 2-year college and the number on the margin between a 2-year
college and a 4-year college. Early evidence from Tennessee suggests that
the latter number is nontrivial (Carruthers and Fox 2016).13Our results sug-
12 A prominent example of this view arose during oral arguments for the Fisher v.
University of Texas at Austin affirmative action case, when Supreme Court Justice
Antonin Scalia noted that, “There are those who contend that it does not benefit
African-Americans to get them into the University of Texas where they do not do
well, as opposed to having them go to a less-advanced school, a slower-track school
where they do well.”

13 In the first year of the Tennessee Promise scholarship, the state saw a 25% in-
crease in community college enrollment but a 5%–8% decrease in enrollment at
4-year public institutions (Ashley A. Smith, “Promise Provides Enrollment Boost,”
Inside Higher Ed, November 24, 2015).
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gest that policy makers should account for such students when designing
proposals to change the price, and potentially quality, of the community
college sector.
Our work provides some of the clearest evidence to date on the impor-

tance of initial college choice for students with relatively low academic
skills. Further research is needed to determine why college choice matters
and which aspects of the college experience are responsible for the degree
completion effects we document.We also hope in future work to determine
how these degree completion effects translate into labor market outcomes.

Appendix

FIG. A1.—Density of distances to the threshold. The closed circles show the
fraction of Georgia students whose first SAT scores place them at a given distance
from the GSUS eligibility threshold. The open circles show the fraction of non-
Georgia students whose first SAT scores place them at that distance. Both samples
consist of the 2004–8 graduating high school classes.
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FIG. A2.—Covariate balance. Panels A and C show mean reported income for
low-income and late-SAT-taking students, respectively, as a function of the dis-
tance of students’ first SAT scores from the GSUS eligibility threshold. Panels B
and D show the mean predicted BA completion rates for low-income and late-SAT-
taking students, respectively, with predictions based on gender, race, family in-
come, and parental education. Also shown are fitted regression lines from the base-
line specification using a bandwidth of 60 points.
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FIG. A3.—Placebo tests. Panels A and C show mean GSUS enrollment rates for
non-low-income and early-SAT-taking students, respectively, as a function of the
distance of students’ first SAT scores from the GSUS eligibility threshold. Panels B and
D show the mean BA completion rates for non-low-income and early-SAT-taking
students, respectively. Also shown are fitted regression lines from the baseline spec-
ification using a bandwidth of 60 points.
000
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FIG. A4.—Alternative distance measures. Panels A and B show mean GSUS en-
rollment rates and BA completion rates as a function of the distance of students’
first SAT scores from the math threshold. Panels C and D show such outcomes
as a function of the distance of students’ first SAT scores from the verbal threshold.
The sample in each panel consists of late SAT-takers whose other SAT subject score
satisfies the GSUS eligibility requirements. Also shown are fitted regression lines
from the baseline specification using a bandwidth of 60 points.
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Table A3
Robustness Checks

(1) (2) (3) (4) (5) (6)

A. Enrolled in
4-year college:

All students .739*** .813*** .813*** .776*** .748*** .794***
(.231) (.180) (.143) (.116) (.083) (.086)

Low income .573*** .695*** .648*** .624*** .687*** .747***
(.093) (.085) (.082) (.077) (.074) (.080)

Late SAT-taker .614*** .648*** .666*** .636*** .697*** .738***
(.103) (.088) (.075) (.076) (.061) (.059)

Very low
income, black .744*** .603*** .663*** .682*** .657*** .662***

(.125) (.175) (.136) (.132) (.134) (.138)
Very late SAT-
taker, black .784*** .833*** .753*** .702*** .765*** .758***

(.198) (.132) (.124) (.127) (.109) (.109)
B. Completed BA:

All students .432** .285* .410*** .454*** .394*** .388***
(.170) (.158) (.131) (.102) (.077) (.060)

Low income .555*** .436*** .425*** .411*** .484*** .503***
(.172) (.141) (.128) (.125) (.118) (.121)

Late SAT-taker .517*** .457*** .424*** .415*** .435*** .419***
(.078) (.068) (.061) (.060) (.056) (.048)

Very low
income, black .481** .340* .289* .350** .354*** .353***

(.209) (.176) (.154) (.155) (.124) (.113)
Very late SAT-
taker, black .806*** .449*** .385*** .446*** .393*** .418***

(.217) (.104) (.085) (.106) (.088) (.091)

Bandwidth 40 50 60 70 80 80
Demographic controls No No No No No Yes
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NOTE.—All coefficients are instrumental variables estimates of the impact of GSUS enrollment on the
panel’s listed outcome, with GSUS enrollment instrumented by eligibility. All regressions use a bandwidth
of 60 and include high school class fixed effects. Column 6 also includes controls for gender, race, family
income, and parental education. Heteroskedasticity robust standard errors clustered by distance to the ad-
missions threshold are in parentheses.
* p < .10.
** p < .05.
*** p < .01.
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Table A4
Placebo Tests

Eligibility Threshold Shifted by:

220 210 0 10 20
(1) (2) (3) (4) (5)

A. Enrolled, GSUS college:
All students 2.006 .005 .021*** .021** .014

(.005) (.006) (.005) (.009) (.010)
Low income 2.010 .008 .036*** .020 .019*

(.008) (.014) (.007) (.016) (.010)
Late SAT-taker 2.007 .013 .044*** .023 .024**

(.008) (.014) (.007) (.015) (.011)
Very low income, black 2.027 .016 .070*** .026 .014

(.017) (.025) (.014) (.033) (.026)
Very late SAT-taker, black 2.030 .005 .079*** .041 .045**

(.022) (.033) (.009) (.032) (.020)
Non–low income 2.001 .002 .007 .024** .003

(.006) (.006) (.011) (.010) (.012)
Early SAT-taker 2.007 2.004 .000 .016 .000

(.005) (.004) (.008) (.012) (.012)
B. Completed BA:

All students .006* .002 .009** .006 .001
(.003) (.004) (.003) (.005) (.006)

Low income 2.009 .006 .015*** .008 .005
(.007) (.008) (.004) (.006) (.006)

Late SAT-taker 2.003 .006 .019*** .006 .010
(.006) (.008) (.004) (.007) (.005)

Very low income, black 2.006 .004 .020* .017 2.009
(.011) (.013) (.011) (.015) (.013)

Very late SAT-taker, black .002 .015 .030*** .005 2.002
(.015) (.017) (.007) (.014) (.013)

Non–low income .007 .003 2.003 .014 2.016
(.006) (.008) (.012) (.015) (.014)

Early SAT-taker .005 2.004 .008 .005 2.010
(.006) (.006) (.007) (.011) (.011)

Low income, non-Georgia .003 .001 2.002 .006 .010***
(.002) (.003) (.003) (.004) (.002)
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low-income SAT-takers outside of Georgia. All regressions use a bandwidth of 60 and include high school
class fixed effects. Heteroskedasticity robust standard errors clustered by distance to the admissions thresh-
old are in parentheses.
* p < .10.
** p < .05.
*** p < .01.
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Table A5
Alternative Distance Measures

Running Variable

Both Math and Verbal Math Verbal
(1) (2) (3)

A. GSUS enrollment (reduced form):
All .021*** .024** .018***

(.005) (.008) (.005)
Low income .036*** .048*** .030***

(.007) (.013) (.008)
Late SAT-taker .044*** .046*** .041***

(.007) (.010) (.008)
B. BA completion (reduced form):

All .009** .008 .007
(.003) (.008) (.006)

Low income .015*** .028** .013**
(.004) (.013) (.006)

Late SAT-taker .019*** .018*** .024***
(.004) (.005) (.005)

C. BA completion (instrumental variables):
All .410*** .343 .419

(.131) (.321) (.287)
Low income .425*** .589** .425*

(.128) (.277) (.218)

Late SAT-taker .424*** .404*** .576***
(.061) (.103) (.118)
This content downloaded from 12
ll use subject to University of Chicago Press Ter
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ms and Conditions (http://w
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ww.journal
NOTE.—Panels A and B show reduced form estimates of the impact of GSUS eligibility on GSUS enroll-
ment and BA completion. Panel C shows instrumental variables estimates of the impact of GSUS enroll-
ment on BA completion, instrumenting GSUS enrollment with eligibility. Column 1 repeats estimates from
the baseline specification, using as a running variable the minimum of a student’s distances to the math and
verbal thresholds. Column 2 uses distance to the math threshold as a running variable and conditions the
sample on satisfying the verbal threshold. Column 3 uses distance to the verbal threshold as a running var-
iable and conditions the sample on satisfying the math threshold. All regressions use a bandwidth of 60 in
the given running variable and include high school class fixed effects. Heteroskedasticity robust standard
errors clustered by distance to the admissions threshold are in parentheses.
* p < .10.
** p < .05.
*** p < .01.
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Table A6
College Degree Completion, Using Maximum SAT Scores

Completed BAwithin 6 Years Completed AA within 6 Years

(RF) (IV) (OLS) (RF) (IV) (OLS)
(1) (2) (3) (4) (5) (6)

A. All students:
All .022*** .225*** .244*** 2.002 2.025 2.070***

(.002) (.023) (.007) (.002) (.023) (.002)
Control (complier) mean .30 .31 .06 .02

B. Disadvantaged:
Low income .022*** .229*** .258*** 2.001 2.012 2.077

(.005) (.058) (.005) (.006) (.057) (.002)
Control (complier) mean .27 .29 .06 .01

Late SAT-taker .022*** .251*** .242*** 2.004 2.044 2.072***
(.003) (.040) (.004) (.003) (.036) (.001)

Control (complier) mean .24 .23 .06 .04
C. Very disadvantaged:

Very low income, black .015 .121* .235*** 2.009** 2.075** 2.059***
(.010) (.068) (.007) (.004) (.037) (.003)

Control (complier) mean .29 .29 .05 .08
Very late SAT-taker, black .039*** .383*** .206*** 2.012 2.120* 2.059***

(.012) (.088) (.012) (.008) (.068) (.003)
Control (complier) mean .18 .00 .04 .12
This content dow
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NOTE.—Distance to the threshold is defined by maximum SAT scores. Columns 1 and 4 present reduced
form estimates of the impact of eligibility on BA and AA completion within 6 years of high school grad-
uation. Columns 2 and 5 present instrumental variables estimates of the impact of GSUS enrollment on de-
gree completion, with GSUS enrollment instrumented by eligibility. Columns 3 and 6 present OLS esti-
mates of the impact of GSUS enrollment on degree completion. Columns 1 and 4 list the mean completion
rates for those 10 SAT points below the threshold, while cols. 2 and 5 list the predicted completion rates
for untreated compliers. All regressions use a bandwidth of 60 and include high school classfixed effects.Het-
eroskedasticity robust standard errors clustered by distance to the admissions threshold are in parentheses.
* p < .10.
** p < .05.
*** p < .01.
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