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Motivation Every year Danish universities and colleges admit around 65,000 students to higher ed-
ucation. However, roughly 1 out of 3 admitted students drop out prematurely [1]. What is more, a
considerable share of students end up with poor employment prospects after graduation [2]. Considering
the fact that Danish universities spent 8.9 billion DKK on education in 2018 and the state another
3.4 billion DKK on unemployment benefits to graduates [3] [4], one may argue that university dropouts
and post-graduation unemployment are problems of great economic importance. In this project, we will
examine how to alleviate these problems by integrating them into a school choice framework [5] that
explicitly accounts for the use of matching procedures to allocate students to schools. That is, we will
study a matching problem that seeks to (i) match students with study programs that lower students’
dropout probability and (ii) increase students’ post-graduation employment prospects by guiding them
to better decisions.

Projects and contribution to literature We propose two sub-projects aimed at assessing new policy
instruments in the context of admission to Danish higher education. The first sub-project will examine
the potential of using prediction tools to estimate the match quality of future students before they
are admitted. The sub-project will contribute to the recent academic literature on understanding of
prediction tools in economics [6H8] and how they can be combined with matching procedures based on
mechanism design. The second sub-project investigates how the release of relevant information may
help applicants to evaluate the potential matching quality of study programs and thus improve their
decision making. The sub-project will contribute to the knowledge of how information disclosures may
affect short- and long-term decisions [9]. Jonas Zielke Schaarup, who is Head of Office for analysis at
the Ministry of Higher Education and Research, has expressed that these projects are of high interest
for the ministry, see attached ‘Declaration of Interest’.

Sub-project 1: Prediction tools for match quality. In the first sub-project, we will build predictive
tools to forecast subsequent student outcomes after admission. In particular, we will predict student first-
year attrition, completion of studies, as well as subsequent employment likelihood and income. These
tools will be integrated into the Deferred Acceptance matching procedure [I0] currently used in Den
Koordinerede Tilmelding (KOT), the Danish tertiary education admissions system.

Prediction tools are often deemed ‘sufficiently good” when they outperform humans in the same task,
and such advances have recently taken place in some tasks of image recognition [I1] and complex decisions
[12]. We will compare the predictive performance of our machine learning models against that of costly,
manual screening of applicants in the ‘Quota 2’-screening which relies on reading resumes, assessing
extra-curricular activities, and conducting interviews. These manual assessments are available from the
Ministry of Higher Education and Research. A separate, important aim is to investigate how prediction
models fare with respect to bias, including whether they are unbiased in terms of ethnic background,
socioeconomic status, etc. If more successful on prediction quality and fairness, one could begin using
such models as decision support systems or, with the appropriate legal basis, as full replacements for
admission officers.

To illustrate the efficacy of the predictive models we will analyze a simple policy: exclude a student
from admission if her attrition risk is above a given threshold. We plan to calibrate our predictive models
on data from 2008 to 2019. This allows us to use data from 2020 for policy evaluations and measure
outcomes after admission. This is possible because we are only interested in the prediction part of the
policy and assume that admitted students have no externalities on each other. We will demonstrate
that this policy works in practice by leveraging a differences-in-differences model of student outcomes
combined with local changes to admission criteria, e.g. the requirement of 6.0 GPA from high school at
the University of Copenhagen from 2018 onwards.

This sub-project will contribute to a nascent literature in economics and behavioral science more
generally on prediction policy problems [6]. Important examples within the literature include using
prediction models to forecast drug addiction before opioids are initially prescribed [8] or combining
prediction models with a framework of economic decision making to examine the efficiency and bias



of court rulings [7]. Previous work in educational admissions has examined pre-admission likelihood
of attrition [e.g. [I3H20]; however, no studies have had access to the size, breadth and scope of the
Danish registry data for the full population. Moreover, although existing work has leveraged prediction
tools in a matching context for refugee resettlement [21], no previous work has attempted to integrate
prediction tools within matching procedures based on mechanism design such as those underlying the
Danish admissions system. Consequently, these procedures do not have the same real-life desirable
properties as Deferred Acceptance, notably stability [I0] and non-manipulability [22]. As a consequence,
our project would be the inaugural paper for combining prediction models with stable mechanisms, and
moreover do this in the context of Danish administrative applications. We expect that a paper from this
sub-project will be of general interest and may be published in a top-ranked journal depending on the
strength of the results, or at least a top journal within applied work such as AEJ Applied Economics or
AEJ Economic Policy.

Sub-project 2: Information disclosure. In this sub-project we will analyze an information disclosure
aimed at targeting the prospective students’ preferences rather than changing the matching mechanisms.
The disclosure was the launch of ’UddannelsesZoom’, an online tool for comparing study programs
in Denmark, which was launched in April 2015. This tool allows for easy and precise information
about various study programs, including the ability to compare and measure students’ post-graduation
employment prospects, income and personal well-being,.

To assess whether the tool affected the choices of applicants, we leverage the timing of implementation.
Applicants in KOT may apply as ordinary admission (Quota 1) where only GPA is considered or send a
special application (Quota 2). As the tool was implemented in April, i.e. after deadline for Quota 2 on
March 15 but before the deadline for Quota 1 on July 1, we can exploit that applications through Quota
2 had no exposure to the tool, whereas applications through Quota 1 had exposure. This allows us to
examine whether students who applied through Quota 2 changed their submitted ranking in their Quota 1
application. We will assess whether students responded to new information about post-graduation labor-
market outcomes for individual study programs. Applicants are allowed to change their preferences and
the reversals in the year of 2015 should be particularly affected while other years can act as a control.
In particular, we want to see whether the reversals in 2015 were driven by certain study features, e.g.
labor-market outcomes and teaching quality.

While the approach outlined above may establish an effect, it may underestimate the effect size as
some applicants were likely not aware of the tool. Therefore, we will survey a subset of applicants from
2013-2020 to measure awareness of the tool. The survey will allow us to correct the measured response
to the information disclosure for compliance to compute a local average treatment effect. The survey will
also allow us to see whether awareness and compliance have grown over time. Moreover, the survey will
also enable us to examine whether those who responded to the information disclosure had lower dropouts
and higher wages after graduation. The sub-project will contribute to the information disclosures which
has been limited to smaller field experiments [9].

Perspectives. The sub-projects outlined above have the potential to open up a number of new directions
for research and policy. The first sub-project will develop a framework of prediction policies in admission
for higher education. The simple policy described in the sub-project can be extended to more complex
policies if coupled together with a structural model of students’ preferences and application behavior.
We intend to enrich our research in this direction later on. In addition, the prediction tools can also
be applied directly in other policies, e.g. interventions targeted at students predicted to be at-risk.
Finally, the framework could be of broader strategic interest for Danish policymakers and adapted to
other contexts, e.g. combating fraud or making personalized medical treatments. The sub-project on
information disclosure could also be integrated into a more elaborate structural framework. In addition,
the survey, we intend to conduct, can be used to identify areas around Denmark where information about
the tool is lacking and may need some promotion.

Timeline and organization. If funded, the project will begin immediately by setting up the project
at Statistics Denmark. We would survey applicants to Danish universities in the summer of 2020 and
applicants for earlier years in the fall. For both projects, the first draft should be ready within 1-1.5
years and also published within 2-3 years. In terms of project participants, everyone will participate in
the first sub-project. The second sub-project will be conducted by Andreas and Emil.
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