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1

Introduction

This thesis investigates how students admitted to multiple colleges and universities make college
matriculation decisions. In particular, it asks how students who are informationally constrained –
in other words, who face some structural barrier to acquiring fit-informing information about the
colleges and universities they are deciding among – use low-cost signals of college quality to
overcome their circumscribed access to information. I use U.S. News and World Report’s annual
“Best Colleges” rankings as a low-cost, ordinal heuristic that can provide such fit informing
information, along with admissions statistics and applicant data for Williams college from 20052018. I find that, contrary to popular belief, these rankings do offer some insight into structural
measures of college quality, correlated with institutional characteristics like Student-Faculty ratio,
investment in student and faculty resources, and post-graduate outcomes. Further, I find that
these rankings may play an outsized role in student matriculation, where ranking as a measure is
highly influential to the likelihood of student matriculation to Williams even after accounting for
the structural determinants of such rank. This result, which increases influence when restricting
the sample to informationally constrained students (public vs. non-public high school), suggests
that students rely on external, non-structural measures of college quality and perception in making
matriculation decisions. The following account will outline the framework of college choice,
before discussing its theoretical and empirical construction.
1.1

Motivation

Late into high school, most students in pursuit of further education have one daunting question
on their minds: “where should I attend college?” Come senior year, the collective competitive
pressure to curate the best-possible college application revs up, as students share details of their
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resumes, admissions test scores, and how they tried to frame their laundry-list of leadership
positions and extracurricular activities into a compelling, ‘holistic’ narrative of achievement. And
if such a student eyes the prestige of the Ivy League (or really, any ultra-competitive institution) –
colleges that accept the smallest percentage of their applicant pool – the pressure to secure that
coveted offer of admission intensifies.
But to most students applying to college or university, their four-year battle through high
school is won upon securing that single offer. These students – the single offer type – are a college
admissions office’s dream. Such a student faces few (or zero) competing offers to decide between,
guaranteeing that they accept their singular offer, lest their preferences change and they choose to
not attend any university. In turn, this student helps to boost their choice college’s yield
percentage; that is, the percentage of offers of admission that ultimately are accepted.
More and more students, however, face multiple competing offers of admission – a choice
between different colleges and universities that can be very challenging to navigate (Soodik, 2017).
How can a student forecast their experience at multiple institutions accurately in order to
efficiently and adequately choose between offers? Even for students who have spent time visiting
other campuses, networking with students and alumni, and sitting-in on classes, predicting where
they will “fit” best is often extremely difficult. But navigating such a process is considerably harder
without much information on where one might fit best, trivializing the college decision process
into a game of chance. Imagine the difficulty that students face when trying to choose between
colleges they’ve never visited without such ‘fit-informing’ experiences, trying to predict how happy
and productive their four, formative undergraduate years will be without the experience necessary
to determine their college of best fit. For years, college counselors and higher education
administrators have attempted to bridge this information gap, the lack of adequate choice-
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influencing experience (visiting a college, talking to students or professors, etc.) that can help a
student choose among multiple admission offers.
Programs like QuestBridge, the Coalition for College Access (henceforth Coalition), and
the Consortium on Financing Higher Education (COFHE), have targeted students who might
not have the resources (i.e., financial, educational, experiential, familial, etc.) to navigate the college
admissions process well-enough to find their optimal “fit.” These students are typically firstgeneration, low-income, and yet simultaneously high-achieving. Yet, these programs reach only a
small percentage of all information-constrained students. So what factors drive the ultimate
college matriculation choice for such information-constrained students? The analysis that follows
will attempt to answer this question.
1.2

Understanding College Choice

How does a student admitted to more than one college decide what offer of admission to accept?
This is one of the most important questions asked by admissions officers at colleges across the
country, because the choices of admitted students directly underpin an institution’s applicant
‘yield’, the percentage of students who choose to accept their offer of admission to a college or
university. And yield is essential for an institution’s reputation, since it quantifies an institutions
attractiveness relative to peer institutions. The higher the yield, the more attractive the institution.
The more attractive the institution, the more students choose to accept their offer of admission.
Yield is a direct reflection of a college’s desirability, a measure correlated with an institutions
quality, but ultimately a nebulous amalgamation of reputation, hype, resources, and signals of
credibility. And desirability (however nebulous its computation) is an essential component of an
institution’s value: desirability drives better postgraduate labor market outcomes for students,
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raises alumni willingness to donate, and improves the name-brand value of an institution, all of
which feed back into enhancing the academic and social experiences of its students.
For an admissions office reading applications, yield becomes a bit of a portfolio choice
game. Many strong applicants to one college will likely get admitted to other, highly competitive
institutions. So given more choice among top-tier institutions, they are less likely to matriculate to
any given college. In contrast, admitted students rated lower by an admission office during its
application review, both academically and otherwise, tend to matriculate at a much higher rate
(Nurnberg, Schapiro, and Zimmerman, 2012). Under-yielding typically isn’t a big concern, because
if too few applicants accept their offer of admission, students can be admitted off of a waiting list
until the college hits its target class size. But even moderate over-yielding is very risky for an
institution. Since a college faces certain resource constraints, it can only accommodate a fairly
fixed number of freshmen, so even small over-yielding can lead to considerable expense and
reputational shock for the institution. Therefore, a college has to balance the goal of admitting the
“best” possible class each year with a non-uniform yield risk for different quality applicants. This
is a phenomenon observed across college admissions called “yield-protection,” an increasingly
common practice of trying to choose the most likely students to attend among a pool of strong
students; not strictly offering admission to the best students regardless of yield risk (Nicandro
2017). Thus, understanding which students are more likely to accept their offer of admission can
give institutions better insight into their optimal yield management strategy.
But then, what factors make students more likely (or willing) to accept one offer of
admission instead of another? There are many answers here. Students approach college selection
and matriculation decisions from wildly different perspectives, and under much different
constraints. Some are motivated by the quality of their financial aid package, others by specific
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programs and majors, others still by quality of athletic programs or the recruitment patterns of
certain companies. Yet, when comparing elite institutions like Harvard, Stanford, and Williams, it
is often difficult to identify significant variation on academic quality, financial aid programs, and
post-graduate labor market outcomes; elite colleges are remarkably similar. When students cannot
visit a college, don’t have legacy family to inform their choice, or come from underrepresented
regional and racial backgrounds, they often lack enough information to optimally guide their
matriculation decisions. Evidence suggests that students often rely on quantifiable signals such as
admissions rate and selectivity (Dale & Krueger, 2002) or institutional perception in culture and
news coverage (Luca et al., 2017) to help inform that asymmetry. Accordingly, I would like to
investigate a new dimension of this quality signaling question.
1.3

Research Question
One of the most popular and prominent signals of institutional quality, perception, and

hype has been the college ranking lists published by different national news organizations. The
U.S News and World Report (henceforth USNWR) “Best Colleges” list is the industry standard for
college rankings, offering a broad array of college and graduate school (and now high school)
rankings to help students make more informed application and matriculation choices. In the
universe of all college research and comparison databases, every alternative pales in comparison
USNWR. Their annual list of “America’s Best Colleges and Universities” has received billions of
page hits, upwards of 20 million on the annual release date alone (Gladwell, 2011). And because
of their global popularity, movements in these rankings reflect ostensible shifts in institutional
quality that could influence the matriculation choices of admitted students, particularly during
periods where an institution’s rank changes. Because students often approach the admissions
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decisions without full information, tending toward sub-optimal, heuristics driven application
strategies, the binary matriculation choice for students is likely influenced by external statements
of quality (Luca et al., 2017).
Therefore, from a theoretical perspective, this project will look to understand the
behavioral choice of students facing an information constraint. One would naturally like to assume
that all students are facing their college matriculation decision from a utility maximization
perspective, implying rationality in their maximization choice, which would, in turn, be dependent
on each student’s perfect and equal access to information. But because students have differential
access to information about colleges – whether from school guidance counselors, parents who
attended college, or high school environments that place asymmetric premiums on being
competitive in college admissions – this assumption of rational behavior often falls by the wayside
in analysis of matriculation preferences.
This asymmetry causes students to face a perception or preference specification failure due
to context dependent preferences and judgment bias in rational choice, as formalized by Just and
Just (2016). Ergo, facing incomplete information under risk, students may lean on heuristic
reputational signals as a means to hedge their matriculation risk: attending an institution that is
ranked higher on the USNWR list may be superficially associated with a greater payoff for
assuming some average level of risk in a matriculation decision. So when an institution jumps in
USNWR rank relative to Williams, the perceived payoff from attending this non-Williams
institution increases and is, potentially, reflected in Williams’ head-to-head yield with such an
institution.
Empirically, this thesis will look to frame the matching process of students and colleges as
a function of reputational signaling. Particularly, it will look at the role of specific measures of
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institutional credibility and their effect on college matriculation choice subject to informational
constraint. There are three questions this project will engage:
(i)

how do external signals of institutional quality and credibility influence the
matriculation decisions of applicants to elite universities?

(ii)

do these signals identify objective differences in learning quality, labor market
opportunities, etc., or do they purely reflect momentary hype in the college admissions
market?

and, more specifically,
(iii)

how do changes in relative rankings of liberal arts colleges and national universities
published annually by U.S. News and World Report influence the likelihood of student
matriculation to Williams College head-to-head with peer institutions, particularly for
informationally constrained students?

The focus of this project will be to try and unpack the sensitivity of admitted student matriculation
choices to changes in rankings of colleges year-to-year. U.S. News and World Report is the obvious
choice for this, both because of the well-understood reality that their college rankings are
methodologically suspect, as well as the demonstrated popularity and importance of their college
rank list on student-held (and institutional) thresholds of college quality.

2

Literature

This project will operate at the intersection of three discrete bodies of literature, and will draw
from each in some detail. The review that follows is meant to identify key takeaways from each
subfield in order to frame the boundaries and underpinnings of this project, both theoretically and
empirically. This literature can be summarized by three important questions that set the parameters
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for this project. First, how do individuals (in this case, students) make decisions when faced with
constraint? Second, how do students choose what college they will attend? That is, what factors,
considerations, and strategies are at play when students choose where to apply and where to attend.
And third, how do pre-college students interpret different signals of quality for a college or
university, such as publicity in news media, changes in reputation, scandals, or new investments?
Certainly these directions of study are not meant to be mutually exclusive or completely
exhaustive of the entire body of higher education economics literature relevant to this project, but
they will hopefully be a useful guide to approach the three driving questions outlined in section
one. And though the first body of literature discusses choice theory generally, the framework that
generates some testable implications for this project is addressed more comprehensively in section
three, “Theory.”
2.1

Choices Under Constraint

Put simply, this project is looking to point out a problem of decision making, the concern that
some students choosing colleges are overcoming some finite level of experiential or informational
asymmetry (compared to another body of students) through the heuristic of ordinal signals of
institutional hierarchy, aka, rankings. This would suggest that when faced with a scenario where
they had to make a choice under some constraint, these students are not behaving in a way that
entirely matches their preferences; they are making leaps, taking risks, and using probability and
signaling to avoid bearing the costs of achieving perfect information. In this case, the constraint
is simple: looking at online rankings of colleges, and choosing to attend those that are ranked
higher avoids the cost of traveling to and visiting a college, hiring a college counselor, or spending
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time to conduct further research via limited internet resources. In effect, there is a high
opportunity cost of making a highly informed college choice.
As Kahneman (2003) shows, when faced with conditions of uncertainty and constraint to
informed choice, individuals display two important and formative tendencies in their decision
making process: reference-dependence and loss aversion. Individuals evaluate the desirability of
choices relative to some set reference point, such that they discount the magnitude of each choices
quality and look strictly at the rank-order of each choice compared to this reference. In the context
of loss aversion, the model of reference dependent preferences suggests that under conditions of
uncertainty, individuals will more often make choices that minimize this downside risk, though
they may not be perfectly consistent with an individual’s overall preferences.
In thinking about this preference model in the context of a college choice, when faced
with uncertainty over what college provides an applicant with the best “fit” – whether that is
socially, academically, or otherwise – individuals may look to optimize along some alternate loss
aversive dimension. Perhaps a student is uncertain about how they will fit at both College A and
College B, but College B is ranked higher than College A. Not knowing much about the mechanics
of the ranking, the relative rank of B over A can signal some unobserved or unknown quality that
makes B arbitrarily “better” than A. If a student has little information to inform that choice, they
may naturally lean on this signal of relative quality, and choose College B.
This type of behavior is hard to conceptualize in contemporary economics. Typically, an
individual makes a choice, fully informed and aware, or they simply guess and move forward with
a decision while taking on the risk of that guess. But college admission is an area that cuts between
this set of choices, because there is a population of students that cannot operate with perfect
information about school-student fit, but also does not want to make the decision haphazardly,
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given that college choice is an essential determinant of long-term earning potential and better labor
market outcomes. Therefore, in an effort to identify the lowest-cost way to overcome this
information asymmetry, individuals identify heuristic signals, bits of information that can assist in
informing their College A vs. College B choice that rely on quick cognitive indicators of relative
quality (Anderson and Lebiere, 2011). In this case, USNWR rankings of colleges would be an
important heuristic tool and, in theory, would be used more frequently by students that face a high
information constraint.
This mode of heuristically working toward an adequate choice was advanced by Herbert
Simon, in his discussion of bounded rationality, which contends that individuals facing
information or cost constraints to choices that make a perfectly utility maximizing solution
impossible (since there is no possible means to amass and synthesize all necessary information for
a choice) resort to “satisficing” their choice (Jones, 2003). That is, they evaluate the choice set they
face through some “aspiration level,” the minimum quality of a match that they would like, then
choose based on whatever choice most appropriately fits that aspiration. In the context of college
choice, when students are unable to perfectly forecast their expected utility of a college choice,
they look for reinforcing and informing signals of relative quality among choices, and maximize
along that axis, rather than absolutely maximizing their own utility.
2.2

How Students Choose Colleges

There is a small but non-trivial body of literature that helps to illuminate the information
constraint impact on theoretical match quality, specifically in college admissions and studentquality vs. institution-quality matching problems. Importantly, Dillon and Smith (2017) find that,
when looking at the determinants of academic overmatching and undermatching – low-ability
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students who choose to attend high-quality colleges, and high-ability students who choose to
attend low-quality colleges, respectively – these mismatching cases are driven by choices made by
students and their families, not by an admissions office. This result is essential because it suggests
that students do actually behave in a semi-irrational way when making matriculation decisions,
suggesting that, on face, there is an avenue for external reputational signals (like USNWR
rankings) to play into a student’s college-match function. But even further, they find students from
lower income families, families that are finically constrained and have limited access to
information, are more likely than other students to undermatch, whereas students from wealthier
families are less likely to undermatch.
The implication of these findings is quite simple, but extremely useful. Dillon and Smith
(2017) effectively show that “more informed students and their families think college quality
trumps concerns about overmatch” (64). Put simply, students that come from rich families with
better access to information make college choices that more closely mirror their personal
preferences for college type and quality than poorer, informationally constrained students.
Remarkably, students hold institutional quality over the perceived cost of match (in this case, cost
of attendance), meaning that other signaling factors, factors that relate to institutional quality, have
space to bleed into the college-match decision, particularly for overmatching students.
In addition, Lincove and Cortes (2013), show that the presence of admission certainty in
a state with automatic admissions policies for high achieving high school students influences a
low-income student’s probability of applying elsewhere, specifically to out of state, high-quality
institutions. This implies that information on potential match quality (proxied by a priori certainty
of college admissions to a given in-state university), drive student application and subsequent
match decisions. What is more, as Hoxby and Avery (2012) demonstrate, very few high-achieving,
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low-income students apply to selective universities (admissions rates below 30%) generally,
implying that information on college match quality or even potential quality can be deeply
influential in how these low-income students make both application and matriculation decisions.
This theoretical basis for information constraint impacting college-match quality through
matriculation decisions will be indispensable in my work to pin down the role of reputation and
quality signals on admissions choices for students.

2.3

How Students Interpret Signals

First, external rankings motivate and influence institutional decisions. Monks and Ehrenberg
(1999) find that worse ranks year-to-year lead an institution to admit a larger percentage of
applicants, yield a smaller percentage of applicants, and face an entering class that is of lower
quality, as measured by average SAT scores. Further, as rankings are deeply associated with
quantifiable measures of institutional quality, the rise in popularity of USNWR rankings has
contributed to increased competition among institutions. Ehrenberg (2005) finds that USNWR
rankings exacerbate existing competition among institutions for high-ability students, offering a
rankings-boost payoff to admitting students with higher standardized test scores. Finally, Jin and
Whaley (2011) find that USNWR coverage of institutions (through the expansion and iteration of
its “Best Colleges” rankings) causes colleges to increase general expenditure per student,
principally funded by increases in state appropriations for colleges. For instance, these ranking
incentives are why Williams College caps its seminar classes at 19 students, rather than 20, because
USNWR considers the percentage of an institutions courses that have fewer than 20 students in
its rank process. Incontrovertibly, macro-level institutional decisions are extremely responsive to
USNWR ranking methodology.
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Second, external signals have a powerful impact on a college’s application numbers,
selectivity, and matriculation rate. Luca and Smith (2013) demonstrate that, when explicit rankings
of colleges are published on USNWR, a one-rank improvement leads to a 1-percent increase in
application numbers year-to-year, but this ranking has no effect on application count if the colleges
are listed alphabetically, rather than rank-ordinally. In this context, ranking appears to have a
demonstrated effect on the student binary decision on whether or not to apply, where higher
ranked institutions are more desirable among applicants, reflected in the positive application
response to an improvement in rank. Furthermore, Luca et al. (working paper 16-137) show that
negative reporting on a college or university has a similar effect on application numbers, with a
single negative long-form article published nationally having roughly the same effect as a 10-spot
fall in the USNWR “Best Colleges” rankings. Ergo, prospective students often leverage external
reputational and quality signals into application and matriculation decisions.
But the degree and frequency of this reliance on external quality signals remains uncertain.
And finally, there is some evidence to support the direct effect of USNWR rankings on
matriculation. Griffith and Rask (2005) find that among students admitted to Colgate University
between 1995 and 2004, school choice of students was responsive to changes in USNWR rank,
and was more responsive to this change the higher a school was ranked. This suggests that not
only do students use these rankings as stated indicators of institutions quality when making
matriculation decisions, but also that an admitted students elasticity to ranking is greater for more
elite institutions.
Critically, the findings of Griffith and Rask offer just enough space for this thesis to add
to the existing literature on rankings and matriculation decision. Since 2004, readership and online
presence for the USNWR rankings has increased exponentially as the rankings became digitized,
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with better access to rankings data each year offering a new channel to magnify their role in
matriculation decisions. In addition, considering Williams College as an institution has an
important structural benefit. Since Williams has remained the #1 Liberal Arts College for nearly
two decades, its relative stability compared to other institutions in the rankings will magnify the
rankings-driven elasticity of students. Because Williams hasn’t moved in the rankings, endogeneity
from the ranking methodology is minimized, making it easier to compare movements in rank
across USNWR’s separate lists of both Liberal Arts Colleges and National Universities. Therefore,
the small gap in prevailing literature, and the unique historical position of Williams among ranked
institutions, offers a compelling opportunity to better understand the role of institutional rank in
the admitted student matriculation decision.
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3

Theoretical Model

3.1

Intuition

When students are making a college matriculation decision, they are implicitly trying to maximize
the utility of their college education. Certainly, there is room to believe that not all students are
able to perfectly optimize their college choice, having to choose colleges semi-randomly because
of the information constraint they face. But it is logical to assume that a student choosing to apply
to an elite college, such as Williams, is looking to maximize their own utility in making a college
matriculation choice, given the considerable and prolonged barriers to arriving at this stage and
subsequent choice set. Therefore, when trying to think about this choice analytically, it is useful
to model a given student’s college matriculation choice similar to any other good. A student that
is deciding between two (or more) – but for the sake of this analysis, two – colleges is, in effect,
making two optimization choices. The first is the choice to apply to college or not. This is the
result of a utility maximization exercise that evaluates the expected utility of choosing to attend
college or not attend.
There are many factors that can go into this calculus, including the cost of attendance, the
lifetime earnings bump that accrues from a college education, the social experience both in and
outside of college. It is safe to say, however, that if a student is making the choice to apply to
college, they have already conducted this utility maximization exercise and determined that
attending college, generally, maximizes their individual utility. Again, this is a relatively innocuous
assumption given the costs and barriers to entry associated with applying to college. So, when
considering the second utility maximization exercise, choosing a college based on the choice that
maximizes a student’s utility, we can construct a similar model that evaluates the tradeoff between
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Figure 1 – A theoretical representation of the college choice matriculation decision

Note: Model adapted from Nurnberg et al. (2010), p. 4. This tree-model represents the four components of an abstract expected
utility function which students admitted to Williams College are trying to maximize. The principal tradeoff is a comparison of how
an individual’s preferences, combined with an institution’s cost, post-graduate outcomes, and observed “quality” are weighed against
the student’s best non-Williams college admission offer. The choice that is most optima for such a student based on the above
parameters will be the college to which they matriculate.

two schools. In this analysis, the student is choosing between Williams College and their best nonWilliams choice.
For the sake of simplicity, let us say that the student is trying to maximize utility by
choosing the college with a sufficient allocation of two different goods, or in this case,
characteristics: “quality” and “fit”. Quality will capture quantifiable characteristics about the
school, such as academic reputation, cost of attendance, post-graduate earnings bump, prestige,
class type / size / dynamics, etc. Fit captures more subjective characteristics, like reputation,
popularity, culture, etc. – things that one often associates with highly ranked colleges. A college
ranked #1 not only if it has high per-student expenditure but also if it is perceived as being
prestigious and elite. Given that an informationally constrained student has a limited ability to
make a utility maximizing choice, if they rely on some exogenous piece of information to help
overcome that constraint, their decision will reflect what that piece of information suggests about
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the choice set. In the context of choosing between colleges, if a student is uncertain about what
college maximizes their own desire for fit and quality, then their choice will reflect the
determination of fit and quality that the outside signal suggests. Thus, if similar students facing
similar constraint and choice sets respond differently over time, and their difference in response
tracks the changing determination of quality set forth by this external signal, it can be possible to
draw a link between that external quality signal and the ultimate sensitivity of an informationconstrained student’s college choice.
3.2

Model

Assume that a student is trying to optimize some utility function described as:

Such that,

These students are subject to some constraint (in this case, the constraint is information):

Here, the constraint is some amount of information used to choose what college is best.
Variable X reflects a student’s preference for a college’s quality (objective factors), while Y reflects
a student’s preference for college fit (subjective factors). This would include information on a
college’s quality and a college’s fit specific to the student.
Since quality is cheaper to determine than fit, let us assume that the cost of increasing
information about a school’s relative fit to an applicant is greater for some students than others.
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This would produce two unique constraints for two different students. Student A is a student that
has been on a campus tour, has a legacy parent, and has visited a class, and therefore faces a low
cost to understanding how well they fit at Williams and another institution. Student B has none
of these resources, and thus faces a higher cost of understanding fit, both at Williams and
elsewhere. This difference in cost of fit information is reflected below:

The above condition – that the cost of Student A determining their fit at either Williams or their
best non-Williams alternative institution is 1/2 that of Student B – is meant to reflect the
differences in cost to acquiring new information about a school’s fit for each student. Some
students face higher cost barriers to determining appropriate fit. This relation is expressed as:

These differences are reflected graphically on the following page. As shown, a student facing a
greater cost to determining fit Y given identical information allocations for each student is stuck
at some lower indifference curve. Here, each indifference curve reflects a student’s happiness with
a given college decision. Therefore, if student B wishes to achieve a level of information allocation
that can help them reach this curve of minimal happiness with a college decision, they must reduce
the cost of determining an institution’s fit, or conversely, increase their information allocation for
information on college quality, X.

20

Figure 2 – A two-student model of college fit choice with variable information cost

Note: In this representation, X reflects a student’s preferences for college “Quality” and Y represents a student’s preferences for
college “Fit.”
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In this regard, outside signals of fit and quality can help to get student B to this more
optimal level of college choice happiness. Take the USNWR rankings. They are essentially an
estimate of relative college quality. Let’s say that, before student B looks at the college rankings,
their optimal choice set is described as above. But after including the ranking in their maximization
process, student B expands their initial allocation of information about college quality and fit,
which places them on a higher budget constraint capable of achieving a higher indifference curve.
This result is shown on Page 23.
By incorporating new ranking information into their college choice maximization problem,
Student B can overcome their original information constraint (the higher cost to understanding
what college fit’s well for them), by increasing their total information allocation. This is essentially
how the following project will think about the rankings as a component of college choice. The
rankings as incorporated will not impact each student in the same way. They will expand the
information base for certain students who face a bound on their ability to maximize the utility of
their college choice, which supports the differential effect hypothesis of ranking on matriculation
choice outlined earlier (re: Simon’s bounded rationality concept). Using this heuristic to increase
their total information base overcomes the initial constraint to achieve a desirable minimum level
of utility in their college choice.
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Figure 3 – A two-student model of college fit choice with expanded information allocation

Note: In this representation, X reflects a student’s preferences for college “Quality” and Y represents a student’s preferences for
college “Fit.” In contrast to Figure 2, this representation reflects an expanded budget constraint for student B, in which they reduce
their marginal cost of acquiring new information by bridging their information gap with a heuristic. In this way they can now access
the minimal allocation of information for their college choice, Ui.
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4

Data and Empirical Strategy

4.1

Data Summary
To test student choice, the theoretical model constructed above will draw from three pools

of data. The first will be data on students admitted to the college, from the Class of 2008 (applied
in 2003-2004) to the Class of 2022 (applied in 2017-18). These data will span the following
variables: Testing (SAT / ACT, SAT II Subject Tests, PSAT, etc.); Regions: US Northeast, US
Southeast, US Midwest, US Plain States, US Northwest, US Southwest, Outside US
(International); Entering Year; High School Type (Private, Public, Parochial, etc.); Whether
student enrolled; and, if student didn't enroll, institution at which they matriculated. These data
are important first on the surface as empirical controls, just factors that can be controlled and
evaluated across students over time. But they are also important insofar as each can help to
crystallize a different theoretical takeaway based on their individual effect on a given student’s
likelihood of matriculation.
For instance, I would be interested in data on whether an applicant is a first generation
college student, where this student comes from (which I get through region), and their aid status,
because it is possible that students without immediate family that went to college in the U.S. (or
at all), who come from underrepresented regions, and/or may be a financial aid student, might
use these rankings as external statements of institutional quality more frequently and to a greater
degree than a legacy student coming from a private high school in New England with the financial
freedom or family insight to appropriately understand their “Fit” at an institution.
Data on the college choices of students admitted to Williams during between 2004 and
2018 is reported using an internal survey called the Admitted Student Questionnaire. This survey
includes the applicant’s ID, along with their school choice: Williams College or their alternate
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Table 1 – Response rate and distribution for the Admitted Student Questionnaire, 2005-2018
ASQ Response Summary
Region

Response Rate

% of Total

2018 AO Avg.

Mid-Atlantic

81.0%

23.7%

28.0%

Midwest

79.8%

6.9%

9.0%

Northeast

88.3%

15.1%

14.0%

Outside US

77.1%

6.9%

11.0%

South

75.5%

9.0%

14.0%

Southwest

73.3%

3.3%

6.0%

US Territories, Military Bases, and Other

70.9%

0.3%

--

West

73.8%

14.1%

18.0%

Grand Total

79.3%

--

--

Note: Response rates reflect the percentage of students admitted to Williams from 2005-2018 that have completed the Admitted
Student Questionnaire (or who’s matriculation choice is known by their admission offer type, i.e. if they applied via binding early
decision). 2018 AO average reflects the regional distribution of students in the application decision pool of 2018 (Class of 2022)
released by the Admission Office (AO).

choice. This enables the comparison of student and institutional level factors on the likelihood of
matriculation to Williams because it summarizes the discrete choice-set that a student faced in
making their matriculation decision. Though this survey is not compulsory, the response rate and
student balance is promising. An average of 79% of admitted students completed the survey, with
the response rate balanced relative to the percent of students admitted to Williams by region in
2018. For these data, I have an N = 16,755, with N = 13,237 total responses reported (after
accounting for the response rate noted). These data are summarized in Table 1.
Looking at student admitted student questionnaire responses over time, school
representation is quite compelling. The top schools to which students admitted to Williams choose
to attend otherwise are Yale University (719), Harvard University (667), Princeton University
(637), Stanford University (407), and Brown University (404). Yale University represents the
college choice of just over four-percent of students admitted to Williams during the 2005-2018
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Table 2 – Top-10 alternate institutions chosen by students admitted to Williams, 2005-2018
Top Alternates
Rank

Institution Name

Count

% of Total

Avg. USNWR Rank

1

Yale University

719

4.29%

2.85

2

Harvard University

667

3.98%

1.55

3

Princeton University

637

3.80%

1.25

4

Stanford University

407

2.43%

4.85

5

Brown University

404

2.41%

14.65

6

Dartmouth College

365

2.18%

10.25

7

Amherst College

180

1.07%

1.80

8

University of Pennsylvania

176

1.05%

6.20

9

Columbia University

173

1.03%

7.00

10

Massachusetts Institute of Technology

150

0.90%

5.25

12,877

76.85%

NA

16,755

--

--

Other
Grand Total

Note: this table reflects the count of students admitted to Williams who chose to attend an alternate institution, with the table
reporting the top-10 institutions that are chosen above Williams, along with relative percentages of the total admitted student
population and average USNWR ranking of such institutions from 2005-2018.

period, with an average USNWR ranking of 2.85. The average USNWR ranking of these
institutions is reported for these top-10 institutions as well, with an average ranking range between
1.25 and 14.65, indicating that average USNWR rank alone is not an appropriate ordinal predictor
of what schools students choose instead of Williams College. 1 These data are further summarized
and noted in Table 2 below. Further detail on regional distribution of applicants can be found in
Table 1A and 1B in the Appendix. Importantly, I include the rankings of two different rank sets
provided by USNWR, their “Best Liberal Arts Colleges” and “Best National Universities.”
Normally, this might pose a problem for my identification strategy later, since accounting for rank
change across two different lists is an unstable predictor variable. However, this is not actually a

Parentheses following the school name detail the total number of admitted students that chose to attend each
university from 2005-2018.

1
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problem, because Williams has been ranked #1 USNWR’s “Best Liberal Arts Colleges” rankings
over the entire period I study, meaning that their rank stability should mitigate any effect of crossranking list identification challenges. Their position as #1 magnifies any movement in either list,
so any rank changes that we observe are the result of other schools moving, not Williams.
Beyond Williams internal data, I use institutional-level data on admissions selectivity,
capital expenditure and endowment, demographic composition, etc. These data are readily
available from both IPSOS (the market researcher used by USNWR) and the U.S. Department of
Education’s Integrated Postsecondary Education Data System (IPEDS). These IPEDS datasets
include institution-level data regarding the following: 12-month Enrollment, Academic Libraries,
Admissions, Completions, Fall Enrollment, Finance, Graduation Rates, Graduation Rates 200%
(number of students completing their degree within a time period equal to two times, 200%, of
the normal completion time), Human Resources, Institutional Characteristics, Outcome
Measures, and Student Financial Aid. These data are presented in Table 3 on Page 30. A data
dictionary is included in the Appendix as Table 3A.
Notably, these data are the exact same data that are reported to USNWR when they
construct ranking. But instead of going through IPEDS, USNWR accesses their data through the
Common Data Set (CDS). The CDS reports the same variables as IPEDS, and even uses IPEDS
variable definitions. So while USNWR doesn’t physically use the IPEDS dataset, for all intents
and purposes, the data are the same.
Accounting for institutional characteristics indirectly reflected through the ranking
methodology, but evaluated econometrically outside the institution’s rank itself, is extremely
important, because the ranking methodology is certainly subject to endogeneity, and so even small
changes in these institutional characteristics could result in disproportionately large changes in

27

rank. Thinking about institutional characteristics like average annual yield for an institution is
helpful because it is a component that explicitly reflects the desirability of a college or university
but is not an ordinal rank, like what’s in USNWR. From these data I incorporate a number of
measures of expenditure per student as variables to control across institutions over time, as a way
to tease out the specific effect of the USNWR rankings from characteristics of institutional
investment in students and education that could be captured in these ranks.
Finally, I use the USNWR rankings of “America’s Best Colleges” for the bulk of the key
empirical estimates. These data are publicly available for all colleges going back to 1995. I rely
specifically on a dataset complied by Andrew G. Reiter, Associate Professor of Politics and
International Relations at Mount Holyoke College. These data are broken out by the two ranking
lists, National Universities and Liberal Arts Colleges and include ranking data from 1984-2019 for
over 550 institutions. Though not every institution is ranked, every institution that students have
chosen instead of Williams is ranked, so the limitation of the list does not meaningfully impact my
analysis. I will also incorporate a variable in place of these rankings in some regression models, to
test the robustness of the ranking indicator relative to other indicators. Specifically, I will use the
institutions admission rate during the previous year as a testable substitute for ranking. Since this
model suggests that ranking can be a heuristic for understanding quality, so can admission rate,
insofar as greater selectivity implies higher quality.
An important characteristic of these ranking lists, as shown further below, is volatility. The
purpose of including institutional characteristics in my assessment is that factors like average class
size, student to faulty ratio, or endowment per student are fairly stable over time. In contrast, the
rankings of colleges on the USNWR lists are far more volatile, partially because these rankings are
subject to changing methodologies as well as a large, inter-institutional survey component where
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peer institutions provide relative ratings of one-another to be incorporated into the published
USNWR rankings. Therefore, I hypothesize that the ranking movement is not reflecting
significant changes in observable institutional characteristics over time, but rather reflecting
changes in hype and perception of institutions over time. This would then suggest that rank
movement is reflecting an inaccurate signal of institutional quality changes, providing the basis for
my original hypothesis that information-limited students rely on these signals to inform ultimate
matriculation decision. The time-series of the top-20 National Universities and Liberal Arts
Colleges can be found in the Appendix, as Figures 1A and 1B respectively.
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Table 3 – Summary Statistics for Ranking and Institutional Factor Data, IPEDS 2004-2015
Summary Statistics: Rankings and Institutions
College Rankings

Enrollment, Student Body, and Degree Programs

FTE
BACH
MAST
DOCT
BACH_P
MAST_P
DOCT_P
GRADRATE_P
FTRET_P
PTRET_P
UGENROLL
PBENROLL
ENROLL
AMINDIAN
ASIAN
BLACK
HISP
WHITE
MULTI
NONRES

Admisions and Selectivity

TUITION
PELL
AID
GRANTAID
IN_EXP
R_EXP
SS_EXP
E_EXP
LOAN_AVG
AID_P
LOAN_P

APPCOUNT
ADMITCOUNT
ENROLLCOUNT
YIELD
ACT_P
ACT25
ACT_75
SAT_P
SATMT25
SATMT75
SATVR25
SATVR75

Faculty

Aid and Expenditure
(per student)

RANK
RANKYOY
RANKD
Institutional Factors

FTTENURE
STU_FTFAC
STU_PTFAC
FACULTY
FTFACSALARY
STU_FAC

Mean

Standard Deviation

4.02
0.02
-3.01

6.94
1.60
6.94

$20,867
$377
$17,052
$15,577
$44,046
$23,312
$7,416
$116,293
$3,966
60.7%
23.6%

$22,160
$1,098
$14,855
$13,565
$49,933
$32,631
$6,855
$127,470
$2,030
9.9%
9.6%

6,672
977
771
156
75.3%
18.5%
3.7%
94.9%
97.2%
5.5%
4,129
3,095
7,224
33
911
449
530
3,524
129
1,112

8,238
996
1,457
246
25.7%
17.9%
5.6%
3.9%
2.2%
20.9%
5,309
5,435
9,629
52
1,430
1,015
1,480
4,200
247
1,638

12,743
1,872
946
31.1%
28.0%
28
32
89.8%
665.6
764.9
663.6
765.4

9,762
1,719
796
26.9%
11.4%
669.0%
751.4%
10.5%
48.8
52.0
52.0
52.8

168
11.29
5.79
1,566
$109,878
5.12

418
7.76
7.76
2,627.88
18,304.03
1.78

Note: This reflects the summary statistics for structural measures of institutional quality that are used in the following regression models.
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4.2

How USNWR Calculates Rankings

Understanding the USNWR ranking methodology is critical to analyzing the ranking results
appropriately. Below is a brief summary of how USNWR calculates their rankings:
To rank colleges, U.S. News first places each school into a category based on its mission
(research university or liberal arts college, for example) and, in some cases, its location (North,
South, Midwest and West).National Universities, which focus on research and offer several
doctoral programs, are ranked separately from National Liberal Arts Colleges, and Regional
Universities and Regional Colleges are compared with other schools in the same group and
region. Second, U.S. News gathers data from and about each school in up to 16 areas related
to academic excellence. Each indicator is assigned a weight (expressed as a percentage) based
on U.S. News' judgments about which measures of quality matter most. Third, the colleges are
ranked based on their overall scores. U.S. News publishes the individual ranks of the top threefourths of schools in each category. The remaining ranked schools display the bottom quartile
ranking ranges within their categories and are listed alphabetically. The data for the 2019 edition
of Best Colleges were gathered in spring 2018 (USNWR, 2019).

But the problem with this model, as John Byrne of Forbes explains below, is considerable. The
ranking is informed by whichever set of models USNWR believes is the “best” measure of
academic excellence, and those measures are subject to change or disagreement.
U.S. News' methodology for ranking colleges is informed by up to 16 metrics that the
publication believes measure academic excellence, such as class size and average spending per
student on areas like instruction and student services. The publication places the heaviest
weight on student outcomes, including analyzing schools' success at retaining and graduating
students. For the 2019 rankings, U.S. News added a new outcome indicator looking at social
mobility, or a school's success at graduating students who received federal Pell Grants. The
problem with U.S. News' ranking and every other ranking of education, of course, is that
determinations of ‘quality’ turn on relatively arbitrary judgments about how each of these 16
different and imperfect variables collected by the publication should be weighted (Byrne, 2018).

In total, the USNWR rankings rely on Graduation Rates, Faculty Resources, Expert Opinion,
Financial Resources, Student Excellence, and Alumni Giving for their total measure of quality: the
final ranking. All variables here are pretty straightforward, with graduation rates driven by student
graduation and retention metrics, their faculty resources estimate moved by how class size changes
or the ratio of Students to Faculty, or student excellence measured through the measurable quality
of the incoming class of students (read: standardized test scores like the SAT or ACT). But the
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Table 4 – Comparing Rank and Institutional Characteristics Across Time
Year
2014

2010

2005

4

4

8

7.35

6.82

7.65

95.00%

95.67%

96.60%

3,177

3,220

3,228

$73,861,276

$68,337,612

$54,505,308

1

1

1

Middlebury College
Annual USNWR Ranking
Student:Faculty Ratio
Full-Time Retention Rate
Full-Time Enrollment
Instruction Expenditure
Williams College
Annual USNWR Ranking
Student:Faculty Ratio
Full-Time Retention Rate
Full-Time Enrollment
Instruction Expenditure

6.17

6.25

6.32

98.00%

97.05%

97.33%

2,083

2,071

2,076

$78,390,802

$66,875,819

$66,238,788

Note: This reflects the summary statistics for structural measures of institutional quality that are used in the following regression
models for specific years compared to USNWR ranking for two institutions. This reflects how ranking moves (or doesn’t move) in
ways that do not directly or cleanly relate to one single variable or tend. These data are a blend of data points from IPEDS and
USNWR.

“Expert Opinion” component is often the most confusing and debated. This metric comes from
“a U.S. News survey of “top academics” — presidents, provosts and deans of admissions — asked
to rate the academic quality of peer institutions. Nearly 24,400 high school counselors are also
surveyed” (Strauss, 2018). In effect, this means that schools that are relatively close on the rankings
tend not to differ much in their actual institutional factors, but may observe radical changes in
rankings as a result. Consider Middlebury College and Williams College as summarized below:
As shown above, ranking and various measures of quality, like Full-time Retention or
Instructional Expenditure, do not differ widely from school to school, but there remains a
considerable ranking difference between Williams and Middlebury. This suggest that, even if some
factors about the institution change, ranking is driven by a lot more than just observable factors
for each institution.
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The piece of the USNWR rankings that is not included in this analysis, the Expert Opinion
survey of counselors and college administrators, is the piece of the ranking that, I hypothesize, is
contributing to this seemingly random rank change. Changes in perception of universities,
unrelated to changes in their structural characteristics, may be influential student matriculation
decisions. If this were the case, students responding to rank change would not be responding to
a meaningful structural change in institutional quality, but rather, a change in how exogenous
actors view the institutions they are deciding between, perhaps harming the quality of their college
choice. The subjective perception of quality from the expert opinion survey, at least from this
descriptive comparison of schools, appears quite impactful.
4.3

Empirical Framework

For this analysis, I employ a three different model specifications to investigate the following: (i)
how does an institution’s ranking relate to measurable and observable characteristics of that
institution, specifically whether rank change over time is attributable to changes in these
institutional factors and characteristics? (ii) is a student’s matriculation decision related to the this
same set of measurable institutional characteristics? And (iii) how is student matriculation choice
related to a combination of rank, student characteristics, and institutional characteristics jointly.
To begin, I utilize a standard regression model with an institutions USNWR rank as the
outcome variable, and include the set of institutional characteristics that USNWR actually uses in
its rank calculations to test their relative influence on rank. Second, I utilize a standard logistic
regression model with student matriculation choice as the outcome (a binary where 1 indicates
matriculation to Williams College, 0 otherwise). This includes the full set of characteristics as in
the first specification, but the model type and outcome variable both change.
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Finally, I deploy a multinomial logistic regression model to analyze the marginal effect of
various student and institutional factors on the probability that a student admitted to both
Williams and some other non-Williams institution matriculates to Williams College. The
coefficient of interest will be the coefficient for the rank of the other institution to which this single
student has been admitted. This will capture the marginal impact of absolute rank and change
year-over-year (evaluated as two different models) on the explicit probability of matriculation to
Williams for such a student facing this two-school choice set, given their background, testing, etc.
Importantly, we can think about this third model as essentially thinking across both sides
of the college choice, in that it allows for both characteristics of the college and characteristics of
the student to influence the observed school choice. Here, some school characteristics will be
fixed across students, such as the USNWR ranking, student-to-faculty ratio, school size,
expenditure per student, pool of aid financing, etc. The influence of these variables is estimated
through the a’s. Other characteristics vary across the students themselves, such as testing,
geography, etc. These student-specific effects are measured by the b’s.
In essence, the model I am constructing is trying to say that, faced with a matriculation
decision between two identical schools (where structural institutional factors are constant across
both schools), the changes in ranking or relative ranking of each institution might drive
matriculation. If ranking is significant in this construction, it means that students are relying on
more than just objective institutional factors in making matriculation decisions.
4.4

Limitations
In thinking on the potential challenges, there is are likely a number of variables omitted

from this estimating equation that are important for the college choice process. Factors like high
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school type (private, public, religious, charter) certainly influence a student’s matriculation
decision. Race, a very important and influential student-specific characteristic, also certainly has
some influence on school choice, both at a personal level and in the sense that students of one
race may draw some additional utility from a school that has more of that same race making up
the student body. These are both variables that I am pressing the office of admission on, but
understandably, they are reluctant to provide, especially anything related to race or ethnicity. This
analysis may have to accept the reality that some omitted variable bias will happen.
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5

Estimating Models

5.1

Testing the influence of institutional characteristics on college ranking

To begin, I estimate the relation between annual USNWR ranking and factors that USNWR uses
in making its ranking estimates. While this exercise may seem pedantic, the underlying purpose
here is two-fold. First, it helps to outline how ranking changes over time are influenced by specific
institutional state-variables. Essentially, since the rankings are a single year snapshot of an
institution, by regressing across multiple years and estimating the relation between ranking and
institution, we can deconstruct the trajectory of ranking behavior across a longer time-horizon,
and identify factors that most significantly influence long-run rank changes. Second, this model
will help to measure the relative importance of factors that USNWR uses in its rankings that are
not measurable, such as the college counselor and administrator surveys that are not made public
or easily quantifiable in the same way that institutional expenditure might be.
In this first iteration, I estimate a model that regresses all non-survey factors about
institutions students admitted to Williams chose to instead attend, covering five main categories
of variables in the USNWR ranking methodology: Student Post-Graduate Outcomes, Student and
Faculty Resources, Financial Resources, Admission Selectivity and Alumni Giving. This
specification is shown as equation (1) below:

(1)

In this case, rank per institution per year is considered in a static environment, where we observe
the relationship between institution and rank accounting for annual and institutional unobservable
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factors in each. Because the model includes all factors except the USNWR survey of
administrators, the variation in outcomes left unexplained by the OLS model indirectly reflects
this subjective perception of each institution, which, in the fully specified model, is about 60percent of the total variation (R-squared of model (7) is 0.411).
In estimating this model, I proceed through seven iterations, where I relate ranking to each
of the five categories of USNWR ranking methodology in isolation, then combine them all into
two final models, one including year fixed effects. The intuition here is to test the individual
influence of variables in each of these subcategories before combining them all to see if any one
category has consistent influence in both the restricted and unrestricted iterations of this model.
The results are as follows. In this specification, I find a number of factors are highly
correlated with institutional ranking, namely Full-Time Enrollment, Institutional Financial
Resources, and Student Testing. However, many of these coefficients are quite small, therefore
their significance is important as a directional indicator of their influence on rank. For instance,
while increases in instructional expenditure have a considerable influence to improve a school’s
ranking (make its ranking go down; closer to 1 is better), expenditures on research, student
services, and education/general expenditure are not as influential, actually operating in the
opposite direction. Or, in terms of student testing, a 10-point increase in the 75th-percentile of an
institutions ACT composite score for its incoming class corresponds to a 5.4 rank improvement
in USNWR, holding all other characteristics at their means.
And this makes sense. If you were to compare a school like The Ohio State University,
which spends heavily on research labs and pretty student common areas, to a school like Williams,
which places more emphasis on instruction expenditure, we observe considerable differences in
ranking, because instruction expenditure directly effects student educational experiences in a way
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that student services expenditure may not. Or, if you were trying to evaluate any school’s student
quality, a great comparison would be the inherent difference in their student body’s academic
strength, which can be correlated with the strength of its top-25-percent of students, something
this upper percentile of student testing might capture.
Other important variables include Graduation Rate, where higher graduation rates
correspond to better (lower) ranking. Student-Faculty ratio interestingly influence in reverse to
natural intuition, with higher Student-Faculty ratio lowering rank. This is likely the result of how
worse ranked Liberal Arts Colleges have small Full-time enrollment and comparable counts for
Full-time Faculty. Or alternatively, since Student-Faculty ratio calculated to include all faculty, not
just Full-time, schools with more adjunct faculty could bias down their Student-Faculty ratio. But
that hiring pattern would have a stronger negative effect on actual educational quality (one
assumes that full-time professors are generally better than adjunct professors), which would
ultimately hurt ranking and produce this counterintuitive result.
It is important to note here that the coefficients of the rankings are all quite small, since
they are meant to be a full linear combination that goes into the broader ranking model, not
individually influential on ranking. So while it is helpful to know the effect of a 10-point increase
in the 75th-percentile of a school’s ACT scores for admitted students, this itself is not a full picture
of the ranking dynamics since there are many factors that would need to change for an institution
to 5.4 rank improvement. In essence, consideration of any variables magnitude in isolation foes not
provide an adequate picture of ranking behavior. The full set of outcomes follows on Page 39,
shown in Table 5.
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Table 5 – Estimating Annual USNWR Rank from Institutional Characteristics
RANK
(1)

RANK
(6)

RANK
(7)

-0.0192***
(0.00452)

-0.00246
(0.00413)

-0.00263
(0.00412)

Gradudation Rate

-0.0907***
(0.00298)

-0.0499***
(0.00333)

-0.0509***
(0.00337)

Pell x Graduation

0.0000575***
(0.00000780)

0.00000297
(0.00000795)

0.00000371
(0.00000795)

-0.0151***
(0.00115)

-0.0335***
(0.00124)

-0.0339***
(0.00125)

Student:Faculty Ratio

-0.0284***
(0.000999)

-0.0150***
(0.00107)

-0.0149***
(0.00108)

Full-Time Faculty Salary

0.0151***
(0.000790)

0.000853
(0.00125)

0.00116
(0.00125)

Full-Time Tenured Faculty

0.0261***
(0.00288)

-0.0207***
(0.00369)

-0.0108*
(0.00444)

-0.0324***
(0.000744)

-0.00873***
(0.00102)

-0.00895***
(0.00102)

Research Expenditure

0.0307***
(0.000841)

0.0217***
(0.000895)

0.0211***
(0.000896)

Student Services Expenditure

0.00344**
(0.00121)

0.0105***
(0.00126)

0.0102***
(0.00126)

Education Expenditure

-0.0102***
(0.00126)

0.0127***
(0.00135)

0.0125***
(0.00135)

-0.775***
(0.182)

0.390*
(0.171)

0.449**
(0.172)

ACT Composite: 75th-Percentile

1.079***
(0.204)

-0.475*
(0.186)

-0.539**
(0.188)

SAT Math: 25th-Percentile

2.269***
(0.0971)

0.153
(0.136)

0.135
(0.137)

SAT Verbal: 25th-Percentile

-2.136***
(0.159)

0.746***
(0.154)

0.582***
(0.156)

SAT Math: 75th-Percentile

1.116***
(0.123)

0.256*
(0.128)

0.303*
(0.130)

SAT Verbal: 75th-Percentile

-1.860***
(0.143)

-1.316***
(0.134)

-1.135***
(0.137)

0.0327***
(0.000753)

0.0128***
(0.00119)

0.0150***
(0.00123)

-0.0366***
(0.000891)

-0.00575***
(0.00123)

-0.00501***
(0.00123)

Outcomes
Pell Grants

Students and Faculty
Full-Time Enrollment

RANK
(2)

RANK
(3)

Financial Resources
Instruction Expenditure

Selectivity
ACT Composite: 25th-Percentile

RANK
(4)

Alumni Giving
Average Loan Cost
Total Tuition Revenue
Fixed Effects
Institution
Year
Intercept
Adjusted R-Squared
F-Statistic
N

RANK
(5)

No
No

No
No

No
No

No
No

No
No

No
No

Yes
Yes

57.99***
(1.664)

22.14***
(0.445)

22.27***
(0.432)

35.10***
(1.539)

19.19***
(0.370)

53.33***
(2.039)

51.98***
(2.050)

0.153
800.3
13295

0.081
293.2
13295

0.229
989.8
13295

0.124
314.5
13295

0.161
1272.7
13295

0.411
489.5
13295

0.411
489.7
13295

Standard errors in parentheses; * p<0.05, ** p<0.01, *** p<0.001.

Note: This model regresses the structural determinants of USNWR ranking (except for the Expert Opinion) on USNWR ranking. Fixed effects
for year and institution are included, such that these coefficients reflect the relative effect of a change in institutional factors on change in ranking.
Because USNWR calculates its ranking with these variables aggregated, some signs on variables appear counterintuitive. This is likely the result
of their explicit estimation here, rather than the grouped estimation that USNWR employs in their methodology. Because that grouping is not
public, I cannot perform the same grouping, though it is not expected that grouping materially impacts effects. Further, dropping Williams from
the sample produces no materially different effects either.
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5.2

Testing the influence of institutional characteristics on matriculation choice

We have now observed that a number of factors about institutions – how they spend money, the
structure of their classes, and the academic quality of their students – are important factors in
understanding an institution’s static ranking. But now it is important to think about the influence
of these same factors on student matriculation choice, particularly in the context of so much of
the USNWR rankings being driven by factors outside this subset of institutional measures. In this
specification, I estimate the binary matriculation choice of a student to Williams, based on the
institutional characteristics of the school they chose instead of Williams as they compare to the
very same measures for Williams.
Now, by design of the data, I do not have information on whether Williams was a student’s
second-best choice, and that might seem like a difficult bridge to cross empirically. But assuming
that Williams was a student’s second-choice school is not actually that radical of an assumption.
Put more simply, I test how institutional factors of other institutions compare to Williams, with
the outcome of the comparison being whether a student chose to attend. Admission to one elite
school has a very low probability for any one student. Therefore, if students apply to a small set
of elite schools, and get into more than one, the likelihood that any given student would be
deciding between many different elite schools that even compare to Williams is very unlikely.
Therefore, while we may not be able to say with absolute certainty that a student not choosing to
attend Williams had Williams as their second-best choice, by simply reflecting on the probability
of admission to multiple hyper-competitive institutions, it is not likely that many students did in
fact have some other school as their second choice. This assumption is not perfect, but it is,
probabilistically, quite reasonable.
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Using a probit model, the parameters in the specification below reflect changes in the
relative probability a student chooses Williams vs. another institution, and how each of those
institutional factors influence the student’s matriculation choice. Below I have outlined a baseline
estimating equation that I employ:

(2)

The components of this specification are essentially identical to equation (1). However, in this
model, the outcome variable is matriculation to Williams (as 1, otherwise 0). The results are
expressed in Table 6 on Page 44. In this specification, marginal effects on student matriculation
are somewhat similar to their effect on ranking. Students respond highly to different types of
expenditure in a way that suggest a strong preference for better student resources and less of a
focus on research expenditure. With Instructional Expenditure, Student Services Expenditure,
and Education / General expenditure all having a strong, positive influence on matriculation to
Williams, when a school tends to spend less than Williams in these areas (on a per-student basis),
this student is far more likely to matriculate to Williams.
Put differently, Williams is able to attract students because of how much it spends per
student for instruction, services, and general expenses, but loses out to schools that tend to spend
considerably more on research (which is a bit surprising because it goes against the quality of
research opportunities at Williams – such as this very thesis opportunity – but is broadly consistent
with the prevailing argument amongst high-school students that research opportunities are
stronger at bigger research universities).
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Furthermore, Student:Faculty ratio is also very influential, showing that the higher a
competing institution’s Student:Faculty ratio is, the more likely this student would be to
matriculate to Williams. Interestingly, Average Loan Cost is now very significant in this
specification, which might be a function of how Williams does not operate with a no-loan financial
aid policy, meaning that, if a student has to take out loans for school, and is comparing multiple
schools where loans area factor of their aid package, they are, ceteris paribus, less likely to
matriculate to Williams.
Finally, while measures of student academic excellence (measured through standardized
testing distribution for each year) are highly influential to student matriculation choice in model
(4), where they are the sole predictors of matriculation, they lose significance in the unrestricted
specification. This suggests that students may not care much about the selectivity of the institution
or the academic quality of their peers when they are choosing amongst schools that are roughly
similar. While there may be a meaningful difference in the quality of an average student at Ohio
State versus Williams, this difference appears to disappear if a student is comparing Williams to
their top non-Williams choice of college.
Something important to note is a few sign-changes on variables from Table 5 to Table 6.
Sign change would imply that students value certain factors differently than how they are
calculated in the rankings. An important sign-change is the sign on Student-Faculty ratio. Now,
an increase in the Student-Faculty ratio of the non-Williams institution would increase the
likelihood that such a student attends Williams. This is also the case for SAT Math and Verbal
75th percentiles. Only Verbal is significant, but with Verbal now being positive, it seems that an
increase in the SAT Verbal score of the non-Williams institution actually increases the likelihood
that a student matriculates to Williams. This might be the result of a self-selecting pool of students
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who choose to attend Williams, having preferences that do not just want to attend the school
where students are the absolute smartest, but perhaps incorporating measures of institutional fit
that do not relate as directly to SAT testing. For instance, students choosing to matriculate to
Williams might have a higher-than-normal preference for wanting to spend their time with other
students who like the outdoors. Perhaps this is inversely correlated with the culture of students
who test in the highest percentiles of SAT verbal examinations?
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Table 6 – Estimating Student Matriculation from Institutional Characteristics
P(Matric)
(1)
Outcomes
Pell Grants
Gradudation Rate
Pell*Graduation
Students and Faculty
Full-Time Enrollment
Student:Faculty Ratio
Full-Time Faculty Salary
Full-Time Tenured Faculty

P(Matric)
(2)

P(Matric)
(3)

P(Matric)
(4)

P(Matric)
(5)

P(Matric)
(6)

0.00494***
(0.000631)

-0.0000396
(0.00202)

0.0101***
(0.000475)

0.0112***
(0.00154)

-0.0000101***
(0.00000108)

0.00000709
(0.00000428)
-0.00157***
(0.0000927)

-0.00165*
(0.000746)

0.00357***
(0.0000836)

0.00708***
(0.00101)

-0.000745***
(0.0000612)

-0.000467
(0.00104)

0.00151***
(0.000227)

0.0148***
(0.00296)

Financial Resources
Instruction Expenditure

0.0186***
(0.000486)

0.0134***
(0.000882)

Research Expenditure

-0.0126***
(0.000300)

-0.0183***
(0.00103)

Student Services Expenditure

0.00304***
(0.000234)

0.00259***
(0.000680)

Education Expenditure

0.00426***
(0.000270)

0.00230***
(0.000695)

Selectivity
ACT Composite: 25th-Percentile

0.281***
(0.0156)

-0.0683
(0.0938)

ACT Composite: 75th-Percentile

-0.302***
(0.0174)

0.157
(0.105)

SAT Math: 25th-Percentile

-0.331***
(0.00951)

0.183
(0.100)

SAT Verbal: 25th-Percentile

0.565***
(0.0166)

-0.292**
(0.105)

SAT Math: 75th-Percentile

-0.204***
(0.0103)

-0.173
(0.0931)

SAT Verbal: 75th-Percentile

-0.0631***
(0.0119)

0.215*
(0.0910)

Alumni Giving
Average Loan Cost
Total Tuition Revenue
N
13216
13216
13216
Standard errors in parentheses; * p<0.05, ** p<0.01, *** p<0.001.

13216

-0.00265***
(0.0000652)

-0.00472***
(0.000851)

0.00326***
(0.0000833)

0.00451***
(0.000755)

13216

13216

Note: This model regresses the structural determinants of USNWR ranking (except for the Expert Opinion) on USNWR ranking. Fixed
effects for year and institution are included, such that these coefficients reflect the relative effect of a change in institutional factors on
change in ranking. Because USNWR calculates its ranking with these variables aggregated, some signs on variables appear
counterintuitive. This is likely the result of their explicit estimation here, rather than the grouped estimation that USNWR employs in
their methodology. Because that grouping is not public, I cannot perform the same grouping, though it is not expected that grouping
materially impacts effects. Further, dropping Williams from the sample produces no materially different effects either.
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5.3

Testing the influence of college rankings on matriculation choice

Now that I have shown how students tend to respond to institutional factors inherent in the
USNWR ranking, as well as how much of the variation in ranking is attributable to subjective,
perception-based evaluations of institutional quality, it is time to look at these components
together in modeling student-level matriculation choices. Below I have outlined a baseline
estimating equation that I employ:

In this specification, the dependent variable is college matriculation choice (indexed by i for each
institution, with 1 being Williams and 0 being non-Williams), chosen by a given student (indexed
by j for each unique student ID). Though the outcome is a binary, constructing this model as a
multinomial logistic regression, rather than a probit, allows me to index across both student and
institution, which is essential in incorporating data about each student, as well as data about each
institution. Ri denotes variables related to the ranking of institution i for a given year, such as the
institutions numerical rank per year or the year-over-year change of an institution’s rank (a one
year lag based on the application year of student i reported). Ci denotes factors related to the
institution i for a given year, such as endowment per student, student to faculty ratio, etc. (based
on the IPEDS institutional-level datasets). Sj denotes the individual characteristics of student j
such as the region from which they applied, their SAT / ACT scores, and demographic
information.
The coefficient of interest will be those derived from any ranking information, specifically
captured by the Ri’s in the model. These are reported in the model as log-odds coefficients, which
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are then exponentiated and reported as marginal probabilities. For instance, in the case that the Ri
included in a model reflects the each institution’s USNWR ranking, the interpretation would be
the change in the probability of a student admitted to this institution i and Williams attending
Williams after a one-unit increase in institution i’s USNWR rank. On Page 47 I show a baseline
set of estimates that relates ranking to matriculation choice, Table 6.
Baseline Model Results:
In this set of models, rank is extremely influential on matriculation choice. In interpreting
these results, it is important to keep in mind their context. The base for this multinomial logit
model is matriculation to a non-Williams institution, so the coefficients of the model are read as
“a one unit increase in ranking year-over-year contributes to a .103-unit increase in the log-odds
that the student facing this matriculation choice ends up matriculating to Williams (or a .103-unit
decrease in the log-odds that this student matriculates to the non-Williams institution).” In this
case, a student facing a school identical to Williams across all other measure of quality, is .103
times more likely to attend Williams if the school is ranked 1-ranking lower. This decision based
on ranking is highly significant, but it is not nearly as important of a predictor of student
matriculation compared to the region a student is applying from, which has a very significant
impact on the relative odds that a student will attend Williams when you compare across regions.
For instance, students from the West or Southwest, just coming from that region means they are
far more likely to attend a non-Williams institution simply considering a decision between Williams
and any non-Williams institution.
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Table 7 – Estimating Student Matriculation from College Rankings
P(Matric)

P(Matric)

P(Matric)

P(Matric)

(1)

(2)

(3)

(4)

-0.103***
(0.00533)

-0.102***
(0.00539)

-0.102***
(0.00540)

-0.103***
(0.00544)

0.00227***
(0.000169)

0.00227***
(0.000169)

0.00235***
(0.000172)

-0.494***
(0.0993)

-0.202
(0.111)

Private

-0.593***
(0.0900)

-0.278**
(0.101)

Public

-0.320***
(0.0863)

0.00560
(0.0993)

Rank
Testing
High School
Parochial

Region
Northeast

0.225**
(0.0707)

Outside U.S.

-0.452***
(0.0551)

South

0.528***
(0.0781)

Southwest

0.412***
(0.0630)

Territories, Bases, and Other

0.384***
(0.0944)

West

1.131***
(0.283)

N
13216
13216
Standard errors in parentheses; * p<0.05, ** p<0.01, *** p<0.001.

13216

13216

Note: the model above estimates the Log-odds effect and the marginal probability effect of a one-unit increase in the institution’s
USNWR ranking on the probability that a student will matriculate to Williams College. Included in the model are controls for SAT /
ACT and region, but these were omitted from the tables for simplicity. The effect of SAT score on matriculation is consistently negative
and significant, but far less significant than the Rank variable.
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Full Model Results:
However, when we consider these results in the context of both student factors and
institutional characteristics, there are a number of directional and magnitude changes to the
coefficients of factors influencing student matriculation choice. These full models are shown in
Table 8 on Page 51. Models 1-6 run the model on a full dataset. Model 7 runs the fully specified
multinomial logit on a public-school student only dataset. Public school students are being used
in this analysis as students who are comparatively information constrained. I will not belabor the
logic here, but public school students tend to have comparably less access to college information
and advising services compared to students at private or parochial schools (Gerwitz 2018; Murphy
2016; Pratt 2013). Therefore, using the data on public school students by themselves will model
the effect of information constraint on sensitivity to USNWR rankings.
Once we account for the full set of institutional characteristics in the USNWR model along
with student-level factors, the log-odds of a 1-unit increase in a school’s rank YoY results in a
0.363-unit increase in the log-odds that a student chooses to attend Williams College, holding all
other variables at their means. Considered in percentage change terms (i.e., exp(logodds)/(1+exp(log-odds) - exp(log-odds)i-1 /(1+exp(log-odds)i-1), this means that a 2-rank increase
in an institution’s USNWR ranking corresponds to a 8-percent increase in the probability that this
student matriculates to Williams, all other variables held at their means. This outcome supports
the hypothesis that ranking has a material influence on student matriculation choices, particularly
for students who might already be accounting for other observable institutional factors in their
matriculation decision.
Importantly, as I incorporate more of the structural components of rankings into the
model, the coefficient on rank actually increases! This suggests that the role of perception and hype
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may be playing a bigger role in decision-making than anticipated. This may be the magnitude of
the effect of USNWR’s expert opinion survey, which plays an important role in how USNWR
calculates their rankings
Furthermore, this result demonstrates that school expenditure also has a meaningful
impact on matriculation, even when account for ranking. But here, the type of expenditure matters
a lot to students. For students who value a research institution, spending on research makes them
far less likely to matriculate to Williams. While expenditure on instruction is very influential in
driving students to choose Williams, so if Williams wanted to improve its yield, it should focus on
driving up its instructional expenditure, because students admitted to Williams value that type of
spending over spending on research.
Finally, we observe significant matriculation effects of variation in standardized test
scoring for students, but the magnitude of these log-odds changes is so significant that there is
likely some other process driving their significance. Specifically, we see high-magnitude but
opposite sign effects of ACT composite scores on matriculation choice, with a one-unit lower
25th-percentile ACT score for a given institution driving a 3.79 increase in the log-odds of
matriculation to Williams. The 75th-percentile ACT variable has a similar magnitude effect, but
opposite in direction.
This suggests that students are highly responsive to how strong the lowest-scoring 25percent of Williams students are, but are also receptive to the changes in the strength of the top
25-percent of students at other institutions. This is a really stunning finding for Williams, because
it suggests that matriculated students who attend Williams really care a lot about having a more
intellectually strong incoming class, but they don’t want absolute bookworms. The negative sign
on 25th-percentile penalizes Williams for a weaker lower quartile of students, but also means that
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as the upper-quartile of students admitted to their alternate choice gets smarter, they are more
likely to attend Williams.
Thus, as other schools become more competitive, students respond by choosing other
institutions over Williams, but as the bottom portion of students at Williams improves, that effect
draws students to Williams with a similar strength. Therefore, if Williams were interested in
increasing its own yield, it should focus on improving the quality of the lowest-scoring 25-percent
of its students scoring on the ACT, rather than trying to compete more and more for the highestscoring 25-percent.
Information Constraint Sample:
Running the model on a subset of the data, for public school students only, shows a
heightened effect of ranking change on matriculation (Model 7). With a 1-unit increase in a nonWilliams school’s rank YoY results in a 0.398-unit increase in the log-odds that a student chooses
to attend Williams College. And while less significant than the full model, the effect of the full
model on responsiveness to rank change is higher for public school students. This supports the
hypothesis that informationally constrained students are more responsive to rank change.
Some other previously insignificant or mildly significant variables in the full model now
become significant in the public-school only model. Notably, average loan cost is now significant,
likely suggesting the importance of finances for students from a public school background, who
may be lower-income. Moreover, the effects of selectivity variables also increase, suggesting that
public school students are more responsive to student quality than non-public school students.
Perhaps this is a function of their academic background, wanting to be among more intelligent
but not hyper-intelligent students?
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Table 8 – Estimating Student Matriculation from Rankings and Institutional Factors
P(Matric)

P(Matric)

P(Matric)

P(Matric)

P(Matric)

P(Matric)

P(Matric)

(1)

(2)

(3)

(4)

(5)

(6)

(7)

-0.118***
(0.0122)

-0.122***
(0.0125)
0.00505***
(0.000488)

-0.339***
(0.0809)
0.00131
(0.00104)

-0.121***
(0.0125)
0.000780
(0.00254)

-0.434**
(0.168)

-0.363***
(0.110)
0.000734
(0.00101)

-0.398*
(0.179)
0.000777
(0.00150)

Yes
-0.00656
(0.00553)
-0.0757***
(0.0198)
Yes
0.0173
(0.0144)
-0.0200
(0.0109)
-0.0254**
(0.00941)
-0.0478
(0.0348)
Yes
-0.0434***
(0.00769)
0.0535***
(0.00767)

Yes
-0.0114
(0.00627)
-0.0772***
(0.0187)
Yes
0.0215
(0.0156)
-0.0257*
(0.0118)
-0.0189
(0.00987)
-0.0568
(0.0376)
Yes
-0.0439***
(0.00851)
0.0605***
(0.00832)

Yes
-0.0202*
(0.00851)
-0.0542***
(0.0158)
Yes
0.0121
(0.00622)
-0.0191*
(0.00948)
-0.0301**
(0.00929)
-0.0394*
(0.0181)
Yes
-0.0295***
(0.00665)
0.102***
(0.0143)

Yes
-0.0128
(0.00658)
-0.0840***
(0.0199)
Yes
0.0234
(0.0158)
-0.0290*
(0.0127)
-0.0196*
(0.00999)
-0.0612
(0.0393)
Yes
-0.0433***
(0.00867)
0.0612***
(0.00842)

Yes
-0.0299*
(0.0145)
-0.0795***
(0.0190)
Yes
0.0150*
(0.00696)
0.00947
(0.00691)
-0.0456**
(0.0146)
-0.0701*
(0.0336)
Yes
-0.0442**
(0.0144)
0.0870***
(0.0203)

Yes
-0.0155*
(0.00690)
-0.0532**
(0.0163)
Yes
0.00652
(0.00600)
-0.00606
(0.00466)
-0.0212
(0.0119)
-0.0360*
(0.0176)
Yes
-0.0284***
(0.00625)
0.0623***
(0.0150)

Yes
-0.0834***
(0.0235)
-0.244***
(0.0431)
Yes
0.0132
(0.0153)
-0.0128
(0.00781)
-0.0337
(0.0235)
-0.0318
(0.0209)
Yes
-0.0371***
(0.00983)
0.203***
(0.0332)

-0.00275
(0.00243)
0.000227
(0.00421)
Yes
0.142
(0.566)
-0.824
(0.666)
1.192
(1.186)
-0.352
(0.915)
-0.715
(0.610)
-0.263
(0.698)
Yes
0.0117
(0.00820)
-0.0246
(0.0135)
No
No

-0.00311
(0.00241)
-0.00140
(0.00445)
Yes
-0.260
(0.690)
-0.420
(0.860)
0.724
(1.177)
0.551
(0.788)
-0.404
(0.719)
-1.028
(0.647)
Yes
0.0158
(0.00919)
-0.0319*
(0.0149)
No
No

-0.00270
(0.00241)
0.00399
(0.00627)
Yes
-5.673***
(1.075)
4.745***
(1.115)
0.0104
(0.846)
2.100*
(1.038)
2.631***
(0.741)
-5.654***
(1.063)
Yes
0.000734
(0.00707)
0.0166
(0.00888)
No
No

-0.00345
(0.00243)
-0.00113
(0.00451)
Yes
-0.496
(0.709)
-0.263
(0.862)
0.831
(1.208)
0.557
(0.803)
-0.369
(0.749)
-1.021
(0.645)
Yes
0.0186
(0.00988)
-0.0342*
(0.0152)
Yes
No

-0.00202
(0.00296)
0.0410**
(0.0125)
Yes
-3.497
(2.092)
1.304
(2.753)
-1.120
(1.153)
-2.501*
(1.100)
5.482**
(1.717)
-2.780**
(0.909)
Yes
0.0101
(0.00822)
0.0847***
(0.0220)
No
Yes
-4.840
(2.875)
-2.798
(1.467)

-0.00138
(0.00243)
0.00306
(0.00664)
Yes
-3.787**
(1.388)
3.099*
(1.340)
0.0396
(0.709)
0.967
(0.842)
1.624**
(0.579)
-2.060
(1.271)
Yes
0.00534
(0.00757)
0.0111
(0.0129)
Yes
Yes
-0.818
(1.665)
-2.871
(1.567)

-0.00165
(0.00633)
0.0333
(0.0283)
Yes
-16.58***
(2.922)
13.74***
(3.166)
-3.000
(1.681)
1.900
(2.574)
12.44***
(2.475)
-12.90***
(2.536)
Yes
0.0445***
(0.0104)
0.0976**
(0.0367)
Yes
Yes
-8.101
(11.78)
-3.175*
(1.310)

South

-0.801
(3.813)

0.262
(2.076)

2.529
(2.045)

Southwest

-0.906
(1.258)

0.521
(1.171)

-2.476
(2.696)

Territories, Bases, and Other

2.173*
(0.949)

2.981***
(0.874)

2.210
(1.133)

Rank
Testing
Outcomes
Pell Grants
Gradudation Rate
Students and Faculty
Full-Time Enrollment
Student:Faculty Ratio
Full-Time Faculty Salary
Full-Time Tenured Faculty
Financial Resources
Instruction Expenditure
Research Expenditure
Student Services Expenditure
Education Expenditure
Selectivity
ACT Composite: 25th-Percentile
ACT Composite: 75th-Percentile
SAT Math: 25th-Percentile
SAT Verbal: 25th-Percentile
SAT Math: 75th-Percentile
SAT Verbal: 75th-Percentile
Alumni Giving
Average Loan Cost
Total Tuition Revenue
High School
Region
Northeast
Outside U.S.

West
Intercept

92.31***

87.40***

(17.70)
(18.36)
N
13050
13050
Standard errors in parentheses; * p<0.05, ** p<0.01, *** p<0.001.

-17.03

-19.09

-8.923

84.34***

96.30***

102.4***

33.74*

228.7***

(18.75)
13050

(19.21)
13050

(26.18)
13050

(14.93)
13050

(53.91)
7387

Note: the models above estimates the Log-odds effect and the marginal probability effect of a one-unit increase in the institution’s USNWR ranking
on the probability that a student will matriculate to Williams College. Included in the model are controls for student and institutional factors
(institutional components of the USNWR ranking except for the Expert Opinion survey. Models 1-6 are run on all students. Model 7 is run on public
school students only, as a proxy for information constraint. For students facing information constraints, the effect of a one-unit change in ranking is
larger, supporting the informationally constrained students respond more to rank change hypothesis.
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6

Discussion

Throughout the above analysis, I show that a number of factors are significant in student
matriculation decisions across region, student quality, and high-school type. In addition, I find a
significant and meaningful relationship between college ranking, institutional expenditure, and
student matriculation choices, indicating that if colleges want to drive increases in their yield, some
of the most influential ways to do so revolve around spending their money, but not just anywhere.
Students are exceptionally responsive to increasing spending on instruction, learning-based factors
that are the closest a college’s money might get to the student classroom experience.
But even accounting for the multitudinous factors that drive matriculation choice, students
still rely on ranking. I show that ranking itself is largely a predictor or measure of institutional
hype, non-objective and hard-to-observe measures of quality that tend to drive institutional
rankings more than anything else. And because rankings display, rightly or wrongly, the dynamics
of hype and perception of a given institution, there is a considerable possibility that students,
regardless of high school background or region, will respond to these rankings in a way that may
draw focus away from observable and measurable characteristics of institutional quality.
Therefore, in thinking about direct implications of this project on understanding
admissions to Williams and other similar Liberal Arts Colleges, the mandate for admissions
committees is clear. In order to improve yield, we need to think about how a student perceives
the quality of a college, instead of focusing on trying to differentiate the learning experience by
playing up the measurable institutional factors that drive academic quality. Students do not appear
to be influence by the Student-Faculty ratio of a college or university, but rather, are drawn to
institutions that spend more on instruction expenditure, and commit more effort to recruiting
other very academically strong students, particularly how strong the lowest-scoring students are.
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These variables provide a window into how a school appears on paper to students. Spending a lot
on new academic programs, hiring more professors (though not necessarily paying them more),
and developing expensive tools and institutional capital that supports the academic experience
tends to drive student matriculation much more than financial aid opportunities and indirect
measures of post-graduate outcomes. And the continued significance of college ranking in these
cases is important, because it suggests that across students – not even just those that face
significant information constraint – there is a component of subjective institutional perception
that drives matriculation. That hype and perception may be ranking, or it may even extend beyond.
From a policy perspective, these results suggest that, in order to improve our annual yield,
we should be focused on supporting students who face this type of information constraint in their
admissions process. Increasing outreach to underrepresented and low-income students is a start,
but it is also appears important to increase institutional outreach to public-school students,
because they appear to be even more sensitive to changes in college and university rankings than
the full set of students.
But if this project helps to point admission directors and college administrators in any
direction at all, it would be to suggest students are far less receptive to numbers, factors, and
measures of quality, and rely more on the quality of students being admitted, and the subjective
perception of these institutions by those who purport they know what the “top” schools are,
regardless of fundamental differences in academic and institutional quality. Focusing on touting
our 7:1 student faculty ration matters less than convincing students that Williams has a strong
reputation, or reducing the financial loan burden on graduates. Increasing yield must look to
subjective and perceived elements of the college decision process, perhaps necessitating a revamp
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of how Williams markets itself to prospective students, families, and other institutions who play a
role in evaluating Williams’ reputation and perception in their annual survey for USNWR.
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7

Conclusion

This thesis investigates how students admitted to multiple colleges and universities make college
matriculation decisions. In particular, it asks how students who are informationally constrained –
in other words, who face some structural barrier to acquiring fit-informing information about the
colleges and universities they are deciding among – use low-cost signals of college quality to
overcome their circumscribed access to information. Using U.S. News and World Report’s annual
“Best Colleges” rankings, along with admissions statistics and applicant data for Williams college
from 2005-2018, I find that (i) these rankings do reflect some structural measures of college quality
and are correlated with institutional characteristics like Student-Faculty ratio, investment in
student and faculty resources, and post-graduate outcomes, and (ii) these rankings may play an
outsized role in student matriculation decisions, where ranking as a measure is highly influential
to the likelihood of student matriculation to Williams even after accounting for the structural
determinants of such rank. This result, which increases influence when restricting the sample to
informationally constrained students (public vs. non-public high school), suggests that students
rely on external, non-structural measures of college quality and perception in making matriculation
decisions.
Under this framework, there are a few potential avenues where other researchers can take
this work. Importantly, it would be interesting to run such a model on data for other institutions
beyond Williams. Is this sensitivity to ranking a Williams-specific process or is it a cross-cutting
sensitivity that impacts students across all colleges and universities? Or perhaps, what other factors
that can reflect information constraint are useful in this analysis? Is first-generation status or family
income as big of a factor in determining ranking sensitivity as school type is? Or even further,
how do other ranking measures stack up against USNWR? Forbes and the Wall Street Journal
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also publish ranking, so how do these compare to the results found using USNWR. These and
other questions provide ample room for further research. Until then, admissions officers, college
administrators, and students should take these results as a reflection on how little important it is,
in our current moment of higher education, to focus on students who face the greatest barriers to
college access. Higher education is a once-in-a-lifetime benefit for students, offering economic
mobility and life-long outcomes improvements that dwarf most other institutions. Taking the step
towards reducing information constraint in college admissions and matriculation is a key step in
building greater equality and opportunity in higher education. Colleges and Universities must do
their part to support equity in higher education.
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Table 3A – Data Dictionary for Ranking and Institutional Factor Data
Data Dictionary: Rankings and Institutions
College Rankings

Definition

Aid and Expenditure

TUITION
PELL
AID
GRANTAID
IN_EXP
R_EXP
SS_EXP
E_EXP
LOAN_AVG
AID_P
LOAN_P

Total tuition revenue for institution, Ungergraduate and Postgraduate
Total Pell Grant dollars by institution per year
Total Financial Aid dollars by institution per year
Total Grant Aid dollars by institution per year
Total instruciton expenditure by instition per year
Total research expenditure by instition per year
Total student services expenditure by instition per year
Total education expenditure by instition per year
Average loan dollars by institution per year
Percentage of Full-time Enrollment on any form of financial aid
Percentage of Full-time Enrollment with student loans

Enrollment, Student Body, and Degree Programs

FTE
BACH
MAST
DOCT
BACH_P
MAST_P
DOCT_P
GRADRATE_P
FTRET_P
PTRET_P
UGENROLL
PBENROLL
ENROLL
AMINDIAN
ASIAN
BLACK
HISP
WHITE
MULTI
NONRES

Full Time Enrollment (Undergradaute, Masters, and Doctoral)
Number of Bachelors Degrees awarded by institution per year
Number of Masters Degrees awarded by institution per year
Number of Doctoral Degrees awarded by institution per year
Percentage of Bachelors Degrees to total degrees awarded by institution per year
Percentage of Masters Degrees to total degrees awarded by institution per year
Percentage of Doctoral Degrees to total degrees awarded by institution per year
Gratuation Rate by institution per year
Full-time student retention
Part-time student retention
Undergraduate enrollment by institution per year
Post-Baccelaureate enrollment by institution per year
Total student enrollment by institution per year
Total American Indian student enrollment by institution per year
Total Asian student enrollment by institution per year
Total Black student enrollment by institution per year
Total Hispanic student enrollment by institution per year
Total White student enrollment by institution per year
Total Multiracial student enrollment by institution per year
Total Non-U.S. Resident student enrollment by institution per year

Admisions and Selectivity

USNWR College Ranking reported on an annual basis
YoY change in institution's ranking: App. year rank - PY rank
App year rank of Williams - App year rank of other institution

APPCOUNT
ADMITCOUNT
ENROLLCOUNT
YIELD
ACT_P
ACT25
ACT_75
SAT_P
SATMT25
SATMT75
SATVR25
SATVR75

Application count by instition per year
Number of students admitted by institution per year
Number of students enrolled / matriculated by institution per year
Percentage of admission offers that are accepted by institution per year
Percentage of students applying who submitted their ACT score by institution per year
25th -percentile of ACT composite scores by institution per year
75th -percentile of ACT composite scores by institution per year
Percentage of students applying who submitted their SAT score by institution per year
25th -percentile of SAT Math scores by institution per year
75th -percentile of SAT Math scores by institution per year
25th -percentile of SAT Verbal Reasoning scores by institution per year
75th -percentile of SAT Verbal Reasoning scores by institution per year

Faculty

RANK
RANKYOY
RANKD
Institutional Factors

FTTENURE
STU_FTFAC
STU_PTFAC
FACULTY
FTFACSALARY
STU_FAC

Full-time tenured faculty by institution per year
Student to full-time faculty ratio by institution per year
Student to part-time faculty ratio by institution per year
Total faculty count by institution per year
Full-time faculty salary by institution per year
Student to Total Faculty ratio by institution per year
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