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Abstract

What happens when college students don’t get the courses they want? We use a natural
experiment at a large public university in which freshman students are conditionally randomly
assigned enrollment in over-subscribed courses. We find that first-semester freshman students
who are shutout from an over-subscribed course are approximately half as likely to ever take
the oversubscribed course and approximately 30% less likely to ever take a course in the same
subject. Shutouts decrease the number of credits students earn. Additionally, we find that
students who are shutout of two or more courses as first-semester freshmen are 10% less likely
to graduate within four years. We are also currently generating estimates of the effects of course
shutouts on major choices.
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1 Introduction

Across the country, states are reducing spending on higher education. In real terms, state
appropriations per student are 40% lower now than they were in 1990.! One of the results
of this increasing budgetary pressure on colleges is that they may reduce course offerings
and some students may be shutout of courses they want to take.? Public institutions have a
significantly higher student-faculty ratio on average than private non-profit institutions (see
Figure 1) and perhaps one of the most salient differences between public and private non-
profit institutions is the extent to which a student is able to enroll in desired courses. While
researchers have speculated that these “course shutouts” contribute to negative student
outcomes including increased dropout rates and longer time-to-degree, there is limited and
conflicting evidence of the effects of course shutouts.”

We contribute to the nascent literature on course shutouts by exploiting random varia-
tion in course shutouts at a large public university. In 2018, Purdue University introduced
a “Batch Registration” algorithm to assign student course schedules. One result of this pro-
gram is that it conditionally randomly assigned students to over-subscribed courses. Among
first-semester freshmen, 49% of students were assigned their preferred course schedule, while
the other 51% were excluded from at least one of their top six requested courses. We find
that course rationing significantly changes both short- and long-term course-taking behavior.
First-term freshmen who are initially shutout from a course are 71 percentage points less
likely to complete that course in their first term, 47 percentage points less likely to complete
the course within a year, and 38 percentage points less likely to ever complete the course.
Furthermore, many students who are shutout from a course end up being shutout from a
subject completely. Being shutout from a course reduces the probability of ever taking a
course from the oversubscribed subject by 26 percentage points.

Not only does course rationing affect course-taking behavior, but also significantly affects

!See Chakrabarti et al. (2020).

2See Deming (2017); Mitchell et al. (2016); Bahr et al. (2015)

3Robles et al. (2021) find that course shutouts in community colleges significantly increase the probability that
students take zero courses in a semester or transferred to a lower-quality two-year college. In contrast, Kurlaender et
al. (2014) find that course shutouts only affect time-to-degree when students are shutouts occur in semesters when
students could have otherwise graduated.



other short- and long-term educational outcomes. We find that each course shutout during
the first semester of freshman year decreases credits earned by 0.3 credits in that semester.
Furthermore, we do not find any evidence that students compensate by taking more credits in
later semesters. Consistent with our findings on credit accumulation course-taking behavior,
we find that students who are shutout from two or more courses in the first semester of their
freshman year are 10% (5.9 percentage points) less likely to graduate within four years.

Our results contribute to the existing literature on course shutouts in several ways. First,
this is the first paper we are aware of that examines the effects of course shutouts on course-
taking patterns and major choice. Because college majors have large effects on long-term
earnings, career trajectories, and lifestyles, (Altonji et al., 2012, 2014; Bleemer and Mehta,
2022; Chevalier, 2011; Hastings et al., 2013; Kirkeboen et al., 2016; Patnaik et al., 2020; Web-
ber, 2014) significant policy attention has focused on steering students towards high-returns
majors (Bleemer and Mehta, 2021; Denning and Turley, 2017; Sjoquist and Winters, 2015).
Our results suggest that in addition to more intensive interventions such as changing the
pecuniary costs of majors via fees (Andrews and Stange, 2019) and scholarships (Deming,
2017), policymakers can shift students toward certain subjects by increasing course avail-
ability in the subject area and decreasing course availability in other subjects. Our results
are also consistent with recent findings that major choice is susceptible to influence from
seemingly minor changes in student schedules such as time of day (Haggag et al., 2021; Yim,
2023) and semester taken (Patterson et al., 2021).

Our paper also helps to resolve conflicting evidence on course shutouts in the existing
literature. Our paper finds negative results that are more consistent with Robles et al. (2021)
than Kurlaender et al. (2014), despite greater institutional similarities between our context
(Purdue) and Kurlaender et al. (2014)’s (University of California-Davis) versus Robles et al.
(2021)’s (De Anza Community College-California Community College system). While our
differences relative to Kurlaender et al. (2014) could be due to institutional differences, they
could also be due to how Kurlaender et al. (2014) define course shutouts and limitations in

their identification strategy.*

4Kurlaender et al. (2014) use randomization in how often students get early access to the course registration site



Our results also relate to research on on-time graduation. Fewer than half of graduating
low-income students in the United States graduate within four years of college entry (Denning
et al., 2022). Delays to graduation increase both the direct costs of college attendance (e.g.
tuition, room, and board) and indirect costs (foregone wages). Researchers have investigated
how financial incentives affect on-time graduation and have found mixed results. For example
Scott-Clayton (2011) finds that a merit aid program in Georgia increased on-time graduation
whereas Angrist et al. (2022) find that a merit aid program in Massachusetts decreased on-
time graduation. Garibaldi et al. (2012) find that a 1000-Euro bump in continuation tuition
increased on-time graduation by 5.2%. Our finding that two or more course shutouts during
students’ first semester decreases on-time graduation by 10% suggests that addressing course
shutouts may be an important area of focus to address graduation rates among disadvantaged
students.

The remainder of the paper is structured as follows. In Section 2 we describe our study
environment and data. In Section 3 we describe our empirical strategy and report our
primary results. In Section 4 we explore the potential mechanisms for our findings. In

Section 5 we conclude.

2 Study Environment and Data

Data for this study come from administrative and survey records at Purdue University,
which include 25,872 student-course observations in 241 over-subscribed courses in the 2018
fall semester. The data follows 8,263 students in the fall 2018 enrolling cohort. Table 1

shows that 44% of students in our sample are female, 11% are Asian, 3% are Black, 6% are

as an instrument for course shutouts, but this instrument leads to an insignificant first stage. When they create
a dichotomous variable for “extremely unlucky” or being at the 10th percentile of early registration, they get a
statistically significant, but underpowered first stage (F-stat of 7.32). Furthermore, they do not show whether their
instrument is balanced across treatment and control groups. Finally, their definition of a course shutout differs from
how we define a course shutout. Specifically, Kurlaender et al. (2014) define a course shutout as any instance where
a student attempts to register for a specific course section and finds that it is full. This appears to mean that many
of the course shutouts in their data are instances where a student queries the registration site to find which sections
of a course are not yet full. This is corroborated by the fact that students average four shutouts per term and that
some students average over 40 shutouts per term.



Hispanic, and 66% are White.” The average Math SAT in our sample is 663 and average
Verbal SAT is 650 (both out of 800). Additionally, 17% of our sample are first-generation
college students.

As part of the enrollment process, students submit their course preferences to the univer-
sity (see Figure A.1).% After students submit their preferences, they are assigned a course
schedule through Purdue’s batch algorithm system (Miiller et al., 2010). The algorithm uses
each student’s preference ranking of courses and preferred class times as inputs in generating
schedules for all students.” The algorithm uses these inputs, along with course availability
and student schedule constraints, to assign each student a schedule. While 49% of stu-
dents are assigned each of the courses they request, 51% are shutout from at least one of
their preferred courses with 9% being shutout from two or more courses. In our sample of
first-semester freshman, there are 241 courses where at least one student is shutout (See
Appendix Table A.1). The two most common shutout courses are required English writing
and communications courses.® The remaining 239 courses with shutouts come from nearly
every subject area offered at the university.

In Columns 2 and 3 of Table 1 we explore the characteristics of students that have and
have not been shutout of at least one course as a first-semester freshmen, respectively. In
these raw data, we find that female and students from races/ethnicities other than Asian,
Black, Hispanic, and White (predominantly international students) are less likely to be
shutout of courses. Otherwise, we find that the characteristics of students who are and are

not shutout of courses similar.

®The “Other” category predominantly consists of international students. Our data does not designate the
race/ethnicity of international students and thus are included in the “Other” race/ethnicity category.

SStudents can submit up to nine preferences, but in practice only 12% of students submit more than six preferences.
Our analysis sample, therefore, includes the first 6 preferences requested by students.

"An academic advisor can also indicate whether a course is required for a student, which is typically the result
of students being required to take a course with a specific group (e.g. band, sports team, or honors section). We
exclude courses with a “required” designation from our analysis.

8Both English and communication requirements can be met with several alternative courses.



3 Empirical Approach

Our empirical approach takes advantage of the fact that Purdue’s course assignment algo-
rithm creates a natural experiment that assigns students to courses based on specific inputs,
such as student preferences and schedule constraints. Once student preferences and schedule
constraints are accounted for, assignment to sections is randomized and thus uncorrelated
with student characteristics (See Appendix II). We confirm that this is the case in Table
2. This table investigates whether course shutouts are correlated with student observable

characteristics. Specifically, our balance table reports estimates from the following equation:

shutout;. = 0 X; + 0 LooShutout Probability;. + vic + €c (1)

Where shutout,. is an indicator for whether student 7 is not initially assigned (shutout
from) potentially oversubscribed course c¢. X is a vector of individual characteristics includ-
ing sex, race/ethnicity, first-generation student status, and SAT math/verbal test scores.
LooShutout Probability;. is the estimated probability that individual ¢ will be shutout from

9 Course-by-preference fixed effects are

her other preferred courses (leaving out course c).
denoted by 7;. and, by way of example, for Intro. English Composition we include fixed ef-
fects for (1) Intro. English Composition 1st preference, (2) Intro. English Composition 2nd
preference, ..., (6) Intro. English Composition 6th preference. Finally, €. is an individual-
by-course idiosyncratic error term. In our estimates of equation 1, we cluster our standard
errors at the course-by-preference level, which is the level of our treatment.

Column (1) of Table 2 estimates Equation 1 without course-by-preference fixed effects
(7ic) or leave-one-out shutout probabilities (LooShutoutProbability;.). Even with these
omissions, only two coefficients vary significantly by course shutout probability (Female
at the 1% level and Asian at the 10% level). Nevertheless, when all variables are considered
jointly, we reject that the hypothesis that observable characteristics are the same among

shutout and non-shutout students. However, when we include course-by-preference fixed

effects (7;.) and leave-one-out shutout probabilities (LooShutoutProbability;.) successively

9This amount averages the shutout rate across all of student i’s preferred courses other than course c.



in columns (2) and (3) of Table 2, only one coefficient varies by course shutout probability
(Asian at the 5% level) and we cannot reject the hypothesis that observable characteristics
being equal among shutout and non-shutout students in either specification.

Our balance in column (3) of Table 2 motivates our individual-by-course level analysis of
course shutouts. In this analysis, we examine how shutouts affect course related outcomes,
including completing the requested course, taking courses in the subject of the shutout course,
and choosing a major that corresponds to the shutout course. We do so by estimating the

following equation:

Y;. = Bshutout;. + 0 X; + d LooShutout Probability;. + Vic + € (2)

where Y. is a course-specific outcome for individual ¢ that has expressed preference for taking
course ¢ and all other variables are as previously specified in Equation 1. The parameter
of interest is 3, which measures the effect of being shutout of a course in a student’s first
semester on her subsequent academic outcomes. We estimate this equation with ordinary
least squares, clustering standard errors at the course-by-preference level.

In addition to examining the effects of shutouts at the individual-course level, we also
investigate the effects of shutouts at the individual level. We do so by estimating the following

equation:

Where Y; is an individual-level outcome, such as credits earned in each semester and on-
time graduation. The variable of interest shutouts; is a measure of the number of courses an
individual has been shutout from in their first semester of college. X is a vector of individual
characteristics. Finally, A1; - \6; are fixed effects for their 1st through 6th preferred courses,

respectively.



4 Results

4.1 Effects on Course Taking

We begin our analysis of the effects of course shutouts by examining the effects of a course
shutout on course enrollment and course taking patterns. In Column (1) of Table 3 we
use Equation 3 to estimate the effects of being shutout of a course in the first semester of
freshman year on attending that course in the same semester.'” We find that being shutout
of a course reduces the probability of attending that course by 72 percentage points. The
28 percentage point slippage from assignment to enrollment is mostly driven by students
who were assigned and then drop out of the course rather than by students who are shutout
and then are able to enroll in the course. In column (2) we find nearly identical results:
students who are shutout of a course in their first semester are 71 percentage points less
likely to complete the course that semester. In columns (3) and (4) of Table 3 we show that
shutouts do not just shift the timing of course taking, but whether students take a course
at all. We find that being shutout of a course in the first semester of freshman year reduces
the probability of taking the course as a freshman by 47 percentage points and reduces the
probability of ever taking the course by 38 percentage points, as reported in columns (3) and
(4), respectively.

Given that course shutouts affect what courses students are taking, a natural question is
whether students are substituting shutout courses with other courses and, if so, what courses
are they taking instead? In Figure 2, we show that a shutout during the first semester of
freshman year reduces the credits earned in that semester by about 0.3 credits. In other
terms, a shutout in the first semester of freshmen year leads students to take 0.1 fewer
courses on average in that term. We also find that students do not compensate for this
reduction in credits in future terms: a shutout during the first semester of freshman year
does not significantly affect credit taking in any of the 10 subsequent terms. Rather than
making up for the reduction by taking more credits in future semester, the point estimates

are actually negative in 8 of the 10 subsequent terms.

10We define course attendance as being enrolled in a course immediately after the course add/drop deadline.



While a course shutout in a student’s first semester in college does decrease the number
of courses taken by 0.10, this indicates that most students are substituting their shutout
course with another course. In Tables 4 and 5 we investigate whether or not students are
substituting shutout courses with closely related courses. In Table 4, we estimate the effects
of a first-term shutout on the number of courses students take in the same subject or broader
college of the shutout course.'’ The result in column (1) of Panel (a) of Table 4 and in column
(1) of Panel (a) of Table 5 show that most students do not substitute the shutout course
with another course in the same subject in the term in which they are shutout. A course
shutout decreases courses completed in the shutout subject by 0.64 courses (Table 4 and
the probability that students complete any course in the shutout subject by 59 percentage
points (Table 5). Both of these values are large relative to the baseline effect of a shutout
decreasing the probability a student completing an oversubscribed course by 71 percentage
points (Table 3).

While columns (2) and (3) of Tables 4 and 5 show that a significant fraction of students do
eventually take courses in a subject they were shutout of as a first-semester freshman, being
shutout still has a significant effect on student’s exposure to shutout subjects. Panel (a) of
Table 4 shows that a shutout in a student’s first term decreases their exposure to the shutout
course subject by 0.44 courses in their first year and 0.34 courses in their college career.
Furthermore, Table 5 shows that being shutout of a course as a first-semester freshman
decreases the probability that a student will be exposed to the shutout subject at all in their
first year by 35 percentage points and decreases the probability they will ever be exposed to a
course in the subject as an undergraduate student by 26 percentage points or approximately
30 percent.'” In Panel (b) of 5 we show that shutouts lead to broad reductions in exposure
to subject areas. Students who are shutout of a course are 21 percentage points less likely
to be exposed to a course from the same college as the shutout in their first year and 10

percentage points less likely to ever be exposed to a course from that subject area.

HThere are 10 colleges at Purdue including Agiculture, Education, Engineering, Health and Human Sciences,
Liberal Arts, Management, Pharmacy, Polytechnic, Science, and Veterinary Medicine.
2 Among students who are not shutout of a course, 92% ultimately take a course in the subject.



4.2 Effects on On-Time Graduation

When students are shutout of courses during the first semester of their freshman year, they
both reduce the number of courses they are taking by approximately 0.1 courses and change
the types of courses they are taking. Both of these outcomes could lead students to delay
graduation. In our sample approximately 60% of students graduate within four years, which
we define as an “on-time graduation”. In Table 6, we estimate the effect of a course shutout
on on-time graduation. In column (1) we find that a course shutout in the first semester of
freshman year decreases the probability of on-time graduation by 3 percentage points or by
about 5%. In columns (2) and (3) we examine if the effect varies by whether a student was
shutout of a top priority course (one ranked in their top 3) or a lower priority course (one
ranked in positions 4-6). There are reasons to think that the effects could be larger for either
group—on one hand being shutout of a top priority course could be more disruptive for a
student’s plans but on the other hand, a student might be more responsive to a top priority
shutout, either by finding a way to enroll in the same semester, finding better substitute
courses, or more quickly by re-calibrating their schedule in subsequent semesters. However,
in columns (2) and (3) of Table 6 we find that the effect is the same for both groups, perhaps
due to these offsetting forces.

To further investigate the effects of course shutouts, in Figure 3 we compare the effects
of having a single course shutout to having two or more course shutouts (the case for ap-
proximately 20% of the students with any course shoutouts)."® We find evidence consistent
with a compounding effect of course shutouts: one course shutout leads to a statistically
insignificant drop in the probability of on-time graduation of 1.2 percentage points whereas
having two or more course shutout decreases the probability of graduation by a statistically

and economically significant 5.9 percentage points.

13We pool three, and four course shutouts with two shutouts because instances of three and fours shutouts are rare.
Only 85 students (1.03%) having 3 shutouts and 5 students (.06%) have 4 shutouts.
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5 Conclusion

In this paper, we examine what happens when college students cannot get into the courses
they request. Using data from a large public university where students were conditionally
randomly assigned to over-subscribed courses, we find that being shutout from a course
changes the types of courses students take, the number of credits that they earn, and the
probability that students graduate on time. A course shutout has particularly large ef-
fect on what subjects students are exposed to. Students who are shutout of a course as
a first-semester freshman are 30% less likely to ever take a course in the shutout subject.
Additionally, even shutouts at the very beginning of students academic careers can have
large effects on whether they graduate on time. We find that students who are shutout
of two or more courses as first-semester freshmen are 10% less likely to graduate in four
years. In an environment where educators are interested in exposing disadvantaged students
to high-paying fields and helping them avoid graduation delays, our estimates suggest that

addressing course shutouts can be an effective way to improve student outcomes.
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Tables and Figures

Figure 1: Student-Faculty Ratio at Public and Private Institutions

25
|

Public Institutions

20
|

Private Non-Profit Institutions

Student-Faculty Ratio

0
.;.

I I I I
0 2000 4000 6000 8000
Cohort Size

This figure shows the student-faculty ratio by the size of the incoming class as reported in IPEDS for the 2019

academic year separately for public institutions and private non-profit institutions.
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Figure 2: Effects of a First-Term Shutout on Subsequent Credit Accumulation
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This figure shows estimates of the effects of a course shutout during the first term of student’s freshman year (Fall
2018) on credits earned in that and 10 subsequent terms. Each point and accompanying confidence interval come
from a separate regression where credits earned in that semester is the dependent variable and course shutout is the
independent variable of interest. Regressions include controls for demographic characteristics (sex, race/ethnicity,
first generation status, and SAT scores), course-by-preference fixed effects, and controls for shutout probability in
other requested courses. 95% confidence intervals come from standard errors clustered at the course-by-preference

level.
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Figure 3: Effects of Course Shutouts on On-Time Graduation
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This figure shows estimates of the effects of course shutouts during the first term of student’s freshman year (Fall
2018) on graduation in 4 years. Regressions include controls for demographic characteristics (sex, race/ethnicity, first
generation status, and SAT scores) and course fixed-effects for each six preference slots. 95% confidence intervals
come from robust standard errors. We pool three, and four course shutouts with two shutouts because instances
of three and fours shutouts are rare. Only 85 students (1.03%) having 3 shutouts and 5 students (.06%) have 4

shutouts.
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Table 1: Summary Stats

All 1+ Shutouts No Shutouts

(1) (2) 3)

Any shutouts 0.51 1.00 0.00
(0.50) (0.00) (0.00)

Total shutouts 0.62 1.20 0.00
(0.68) (0.46) (0.00)

Female 0.44 0.42 0.47
(0.50) (0.49) (0.50)

First generation 0.17 0.17 0.17
(0.38) (0.37) (0.38)

Asian 0.11 0.12 0.10
(0.32) (0.33) (0.30)

Black 0.03 0.02 0.03
(0.16) (0.16) (0.16)

Hispanic 0.06 0.06 0.05
(0.23) (0.24) (0.23)

White 0.66 0.67 0.65
(0.47) (0.47) (0.48)

Other race/ethnicity  0.16 0.13 0.18
(0.36) (0.34) (0.39)

Math SAT 663 664 662
(88) (87) (89)

Verbal SAT 650 652 649
(83) (82) (84)
Observations 8,263 4,247 4,016

Summary Statistics are for the 8,263 Freshman from the Fall 2018 entering cohort who are in our analysis sample.
This sample excludes those students who are over age 23, all Division I athletes (who receive special treatment during
scheduling due to unique practice and game restrictions), and 14 individual students who did not request any over-

subscribed courses. Standard deviations are given in parentheses below the reported mean.
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Table 2: Balance Test

(1) (2) (3)
Female -0.030**  -0.006  -0.006
(0.012)  (0.004) (0.004)
Black 0.002 -0.004  -0.004
(0.017)  (0.012) (0.012)
Hispanic 0.009 -0.001  -0.001
(0.012)  (0.008)  (0.008)
Asian 0.021*%  0.011** 0.011**
(0.012)  (0.005) (0.005)
Other Race/Ethnicity -0.012 0.006 0.005
(0.013)  (0.005)  (0.005)
First Generation -0.002 0.006 0.006
(0.006)  (0.005) (0.005)
SAT Math -0.003 0.001 0.001
(0.013)  (0.004) (0.004)
SAT Verbal 0.003 -0.002  -0.002
(0.006)  (0.003) (0.003)
F-stat P-Value 0.003 0.228 0.229
Observations 25,872 25,872 25,872
R? 0.002 0.459 0.459
Course by Preference FEs X X
Leave-One-Out Shutout Probability X

* p < 0.10, ¥ p < 0.05, *** p < 0.01. The outcome in this regression is an indicator for being shutout of a
potentially oversubscribed course. This sample includes all course-by-individual observations in potentially oversub-
scribed courses. F-stat p-value comes from a joint test of significance for sex, race/ethnicity, first-generation status,

and SAT score variables. Standard errors clustered at the course-by-preference level are reported in parentheses.
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Table 3: Effects of Shutouts on Attendance and Completion in Oversubscribed Courses

Attend First Semester Complete First Semester Complete First Year Ever Complete

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

Shutout -0.723%** -0.710%** -0.472%** -0.379%**
(0.032) (0.032) (0.029) (0.030)

Observations 25,872 25,872 25,872 25,872

R? 0.695 0.640 0.520 0.495

*p < 0.10, ¥* p < 0.05, *** p < 0.01. Each outcome in this table relates to attendance or completion of the
exact course a student was potentially shutout from. “Shutout” is an indicator for being shutout of a requested
course. Each regression includes controls for demographic characteristics (sex, race/ethnicity, first generation status,
and SAT scores), course-by-preference fixed effects, and controls for shutout probability in other requested courses.

Standard errors clustered at the course-by-preference level are reported in parentheses.

20



Table 4: Effects of Shutouts on Number of Courses Taken in the Same Subject or College

Panel A: Courses Taken in Same Subject

First Semester First Year Ever
(1) (2) (3)
Shutout -0.636*** -0.441%F%F  -0.340%F*
(0.033) (0.025) (0.027)
Observations 25,872 25,872 25,872
R? 0.638 0.587 0.564
Panel B: Courses Taken from Same College
First Semester First Year Ever
(1) (2) (3)
Shutout -0.631%** -0.453***  _0.356%**
(0.036) (0.030) (0.043)
Observations 25,872 25,872 25,872
R? 0.468 0.418 0.420

*p < 0.10, ** p < 0.05, *** p < 0.01. Each outcome in this table relates to completion of courses in the
same subject area as a course a student was potentially shutout from. “Shutout” is an indicator for being shutout
of a requested course. Each regression includes controls for demographic characteristics (sex, race/ethnicity, first
generation status, and SAT scores), course-by-preference fixed effects, and controls for shutout probability in other
requested courses. There are 10 colleges at Purdue including Agiculture, Education, Engineering, Health and Human
Sciences, Liberal Arts, Management, Pharmacy, Polytechnic, Science, and Veterinary Medicine. Standard errors

clustered at the course-by-preference level are reported in parentheses.
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Table 5: Effects of Shutouts on Taking Any Courses in the Same Subject or College

Panel A: Any Courses Taken in Same Subject

First Semester First Year Ever
(1) (2) (3)
Shutout -0.590*** -0.351%*F*%  -0.260%**
(0.037) (0.029) (0.026)
Observations 25,872 25,872 25,872
R? 0.574 0.449 0.419
Panel B: Any Courses Taken From Same College
First Semester First Year Ever
(1) (2) (3)
Shutout -0.443*** -0.207F**F  -0.096%**
(0.036) (0.026) (0.016)
Observations 25,872 25,872 25,872
R? 0.471 0.399 0.415

*p < 0.10, ** p < 0.05, *** p < 0.01. Each outcome in this table relates to completion of courses in the
same subject area as a course a student was potentially shutout from. “Shutout” is an indicator for being shutout
of a requested course. Each regression includes controls for demographic characteristics (sex, race/ethnicity, first
generation status, and SAT scores), course-by-preference fixed effects, and controls for shutout probability in other
requested courses. There are 10 colleges at Purdue including Agiculture, Education, Engineering, Health and Human
Sciences, Liberal Arts, Management, Pharmacy, Polytechnic, Science, and Veterinary Medicine. Standard errors

clustered at the course-by-preference level are reported in parentheses.
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Table 6: Effects of Shutouts on On-Time Graduation

All Top 3 Preference Bottom 3 Preference

(1) (2) (3)

shutout -0.029%** -0.028* -0.028%*
(0.010) (0.017) (0.013)

Observations 25,872 13,190 12,682

R? 0.086 0.080 0.094

*p < 0.10, ** p < 0.05, *** p < 0.01. The outcome in this table is an indicator for graduation within 4 years
among students who began courses in the Fall of 2018. “Shutout” is an indicator for being shutout of a requested
course. Each regression includes controls for demographic characteristics (sex, race/ethnicity, first generation status,
and SAT scores), course-by-preference fixed effects, and controls for shutout probability in other requested courses.

Standard errors clustered at the course-by-preference level are reported in parentheses.
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Appendix I Appendix- Supplementary Tables and Figures
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Appendix II Appendix- Batch Registration Process

Purdue’s Batch Registration process is the algorithm used to assign student course schedules. This algorithm is
meant to best satisfy students’ course preferences subject to the course offerings, classroom capacity, and physical

distance between classes. The batch registration process has six steps:
1. The algorithm starts by ordering priority students in order of constraints (those with fewest choices first) and
uses a branch and bound technique to evaluate best possible assignments

2. Students who are not enrolled in their desired number of courses from step 1 are ordered randomly. In
this order, the algorithm looks for assignments that do not conflict with existing assignments or schedule

constraints.
3. The algorithm randomly selects and assigns an unassigned section to students.
4. The algorithm improves the overall schedules by using backtracking technique.

5. Students are selected randomly and try to fill in any available sections at that point if all their requests are

unassigned.

6. The algorithm goes back to step 2 and starts over again.

Interested readers can refer to (Miiller et al., 2010) for more information about the batch registration at Purdue

University. The figure below also illustrates what information students need to fill out for their course submission.
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Figure A.1: Course Request Form

Student Course Requests

Student's Name: | PUID:
Advisor/Email: | | PIN #:
Course Requests Term: | |

1. Priority | CNIT18000 - enrolied
1. Alternative I
2. Alternative |

2. Priority | ENGL11000 - enrciled

1. Alternative

2. Alternative
3, Priority = MA16010 - enrolled

1. Alternative | PHYS22000

2. Alternative  [cHM11100
4. Priority | TECH12000R - enrolied

1. Alternative Ichnssm

Upper Block
(Primary = Yes)

2. Alternative |
5. Priority | TLI11200
1. Alternative AGEC21700 - enrclled
2. Alternative  |AD38300
6. Priority |
1. Alternative |
2. Alternative |
7. Priority |
1. Alternative |
2. Alternative |
8. Priority |
1. Alternative

2. Alternative

9. Priority | |
Alternate Course Requests (used only if a course requested above is not available)

1. priority [ANTH10000 | LowerBlock

2. priority  [MUS25000 |  (Primary = No)
Student's Signature Date
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