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This paper is motivated by the fact that nearly half of U.S. college students drop out 
without earning a bachelor’s degree. Its objective is to quantify how much uncertainty 
college entrants face about their graduation outcomes. To do so, we develop a quantitative 
model of college choice. The innovation is to model in detail how students progress 
towards a college degree. The model is calibrated using transcript and financial data. We 
find that more than half of college entrants can predict whether they will graduate with at 
least 80% probability. As a result, stylized policies that insure students against the financial 
risks associated with uncertain graduation have little value for the majority of college 
entrants.

© 2017 Elsevier Inc. All rights reserved.

1. Introduction

A growing literature emphasizes that college is a risky investment.1 This is motivated by the empirical finding that nearly 
half of all U.S. college students drop out before earning a bachelor’s degree (Bound and Turner, 2011). A separate branch of 
the literature points out that college choices are strongly related to student characteristics, especially their cognitive skills 
(Belley and Lochner, 2007). These findings suggest that college dropouts may lack the abilities or preparation required for 
earning a college degree.

Whether students drop out of college mainly because of endowments (heterogeneity) or shocks (uncertainty) has impor-
tant policy implications. If graduation outcomes are highly uncertain, policies that insure students against failure, such as 
income contingent loans (Chapman, 2006), may increase welfare. On the other hand, if dropping out is mainly due to stu-
dents’ inability to satisfy the requirements for a college degree, policies that improve student preparation, such as remedial 
coursework (Bettinger and Long, 2009), may be called for.

The main purpose of this paper is to quantify the relative importance of heterogeneity and uncertainty for college 
dropout decisions. Put differently, we ask: how predictable or risky is graduation from the point of view of college entrants?

Transcript data. To address this question, we develop a structural model of college choice. We depart from much of the 
literature by modeling in detail how students progress towards satisfying the requirements for a college degree. This al-
lows us to introduce transcript data, which we argue are key for measuring the distribution of college preparation among 
freshmen and, therefore, their graduation probabilities. Transcripts reveal how rapidly students progress towards a college 
degree, which is directly related to their graduation chances. Moreover, transcripts provide repeated indicators of college 

E-mail addresses: lutz@lhendricks.org (L. Hendricks), oml@u.washington.edu (O. Leukhina).
1 Recent work includes Arcidiacono et al. (2012), Athreya and Eberly (2013), Stange (2012), and Trachter (2015).
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preparation for the same individual. This enables the model to decompose the observed dispersion in college outcomes into 
the contributions of persistent heterogeneity and transitory shocks.

We obtain college transcripts for a representative sample of high school sophomores in 1980 from the Postsecondary 
Education Transcript Study (PETS, section 2). We focus on how rapidly students accumulate college credits. The data also 
contain information about high school GPAs, financial resources, college costs, and degrees earned. This information is used 
to calibrate the structural model.

The transcripts reveal large and persistent heterogeneity in individual credit accumulation rates. In their freshmen year, 
students in the 80th percentile of the credit distribution earn twice as many credits as do students in the 20th percentile. 
The correlation between credit accumulation rates across years is 0.43. Credit accumulation is strongly related to high school 
GPAs and to college graduation. College graduates earn about 50% more credits than do college dropouts. After 3 years in 
college, dropouts have earned fewer than half of the 125 credits that students have earned, on average, when they graduate.

Structural model. To recover what the transcript data imply for the predictability of college graduation, we develop a 
structural model of college choice (section 3).2 The model follows one cohort of high school graduates through their college 
and work careers. At high school graduation, students are endowed with heterogeneous “abilities” and financial resources.3

Following Manski (1989), we assume that high school graduates only observe a noisy signal of their abilities. They choose 
whether to attempt college or work as high school graduates. While in college, students make consumption-savings and 
work–leisure decisions subject to a borrowing constraint. Students face financial shocks that affect college costs and wages, 
as well as preference shocks.

Our main departure from the literature is to model students’ progress through college in detail.4 This allows us to map 
transcript data directly into model objects. We model credit accumulation as follows. In each period, a college student 
attempts a fixed number of courses. He passes each course with a probability that increases with his ability. At the end 
of each year, students who have earned a given number of courses graduate. The remaining students update their beliefs 
about their abilities based on the information contained in their course outcomes. Then they decide whether to drop out or 
continue their studies in the next period. Students must drop out if they lack the means to pay for college, or if they fail to 
earn a degree after 6 years in college.

Results. We calibrate the model to match a rich set of observations that we construct from PETS, High School & Beyond 
(HS&B) and NLSY79 data (section 4). The calibrated model successfully accounts for students’ credit accumulation, college 
entry and dropout decisions, both across years and across high school GPA quartiles, as well as for financial statistics.

The model allows us to compute the distribution of individual graduation probabilities, based on the information available 
to high school graduates at the time of college entry. Our main finding is that college graduation is highly predictable for a 
large fraction of college entrants (section 5). At the time of college entry, 29% of students face graduation probabilities above 
80% while 24% face graduation probabilities below 20%. Among high school graduates who do not enter college, graduation 
probabilities are far worse. 91% of these students face graduation probabilities below 20%.

We show that the high predictability of graduation outcomes has three causes.

1. The model implies substantial heterogeneity in students’ graduation prospects. By this, we mean the probability of com-
pleting the required number of courses within the 6 years that students may be enrolled in college. Among college 
entrants, 61% face graduation prospects above 80% and 9% face graduation prospects below 20%.

2. Students can accurately predict their abilities, and thus their graduation prospects, before they make college entry 
decisions. In other words, their ability signals are quite precise.

3. Students’ graduation probabilities are closely linked to their graduation prospects.

Financial heterogeneity plays a minor role for the predictability of college outcomes. One reason is that most model students 
are not close to their borrowing limits.5 A second reason is that students can increase work hours to finance additional time 
in college.

We now discuss how the model recovers the distribution of graduation prospects, mainly from transcript data. The key 
data feature is the large dispersion of credit accumulation rates. According to our model, the number of courses passed 
is drawn from a Binomial distribution. Accounting for the observed dispersion in credit accumulation rates then requires 
substantial heterogeneity in the probabilities with which students pass courses. The Binomial distribution further implies 
that graduation prospects, the probabilities of passing enough courses for graduation, increase sharply in the course passing 
probability. Hence, the model implies that a large fraction of students face very high or very low graduation prospects 
(subsection 5.2).

The large heterogeneity in graduation prospects implies that many students’ graduation probabilities are highly pre-
dictable (subsection 5.3). The reason is that the financial incentives for persisting in college depend strongly on students’ 

2 The model extends Hendricks and Leukhina (2014), mainly by incorporating financial shocks while in college.
3 We interpret the term “ability” to mean any persistent characteristic that affects the rate at which a student accumulates college credits (see subsec-

tion 3.5).
4 In much of the literature, college is a black box. Exceptions include Arcidiacono et al. (2012), Garriga and Keightley (2007), and Stange (2012).
5 This finding is in line with other research based on NLSY79 data (Carneiro and Heckman, 2002).
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