




their preferences over matchings are determined through their rankings over the incoming
class and how balanced the eventual matching is.2 We start by showing, through a simple
example, that individual rationality and nonwastefulness, standard concepts in two-sided
matching markets, and balancedness are in general conflicting requirements (Proposition
1). For this reason, we restrict our attention to the set of balanced-efficient mechanisms.
Unfortunately, there exists no balanced-efficient and individually rational mechanism that
is immune to preference manipulation for colleges (Theorem 2).



Although 2S-TTC is balanced-efficient, it may not match the maximum possible num-
ber of students while maintaining balance. We show that if the maximal-balanced solution
is different from the 2S-TTC outcome for some preference profile, it can be manipulated





Many colleges give qualified dependents of faculty tuition waivers. Through a tuition-
exchange program, they can use these waivers at other colleg





rent form.18 The Jesuit universities exchange program FACHEX is another one that is
adversely affected. The program still does not have an explicitly embedded balancedness
requirement. It includes all Jesuit universities but Georg



students by c. Let ◃C = (◃c)c∈C





In a revelation game, students and colleges report their preferences; additionally, col-
leges report their admission and eligibility quotas.26 A mechanism ϕ is immune to

preference manipulation for students (or colleges) if for all
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(c). A mechanism ϕ is strategy-proof

for colleges if for all
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(c). A mechanism is strategy-proof

for students if it is immune to preference manipulation for students. A mechanism is
strategy-proof if it is strategy-proof for both colleges and students.27 A mechanism
ϕ is group strategy-proof for students if for all
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2017). In contrast, in our market, college slots are not objects. Therefore our definition of
a mechanism, and the properties of matchings and mechanisms (except strategy-proofness
for students) do not have any analogous translation in such problems. However, because













Theorems 7 and 8 hold without any assumptions on preferences. Under a mild as-
sumption on college preferences, we can show that 2S-TTTC is individually rational and
it induces a dominant-strategy equilibrium for colleges’ quota reporting game to certify
all their students and report their true admission quota.

Although 2S-TTTC is defined in a static problem, we can easily extend it to the
dynamic environment where the aggregate balance over years matters. In particular, for
each period t and c ∈ C we can set counter bc equal to c’s aggregate balance in period t−1

where the aggregate balance in period t−1, is equal to the sum of balances between period
1 and t − 1. Moreover, the exogenous priority rule used in period t can be determined
based on the aggregate balance colleges carry at the end of period t − 1 such that the
highest priority can be given to the college with the highest aggregate balance and so on.

5 Temporary Worker Exchanges

Many organizations have temporary worker-exchange programs that can be modeled
through our balanced two-sided matching framework. The first difference between such
programs and tuition exchange is that these exchanges are usually temporary. Each firm
usually requires a set of specific skills, e.g., a mathematics teacher to replace their own
mathematics teacher. Compatibility and ability to perform the task are the main prefer-
ence criterion rather than a strict preference ranking. E.g., finding a good teacher with a
specific degree is the first-order requirement, rather than finer details about the rankings
of all good teachers.

The second difference is that each position and each worker should be matched, un-
like the tuition-exchange application. The workers are currently working for their home
firms. Thus, the firms consider these workers necessarily acceptable. By contrast, in tu-
ition exchange, colleges are not required to admit all the dependents of their employees.
In temporary worker exchanges, a worker who does not want to go to a different firm nec-
essarily stays employed in her home firm. We need to use a variant of the tuition-exchange
model to facilitate balanced-efficient trade in such circumstances.

We can use the model introduced in Section 3 with slight changes. Since each firm
accommodates its current workers, qc = |Sc| for each c ∈ C





Our paper, besides introducing a new applied problem and proposing a solution to
it, has six main theoretical and conceptual contributions: We introduce a new two-sided
matching model that builds on the two most commonly used matching models in the
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Appendix A On Current Practice of Tuition Exchange

In this appendix, we analyze the current practice of tuition exchange. As the centralized

process is loosely controlled, once each college sets its eligibility/admission quota and

eligible students are determined, the market functions mor



sumption 3 states that a better admitted class is preferable as long as the net balance

does not decrease, admission of unacceptable students deteriorates the rankings of uncon-

strained matchings regardless of their net balances, and a college deems its own students



We prove this proposition by constructing an associated Gale-Shapley college-admissions





Theorems 10 and 11 do not conduct an equilibrium analysis in a quota-determination

game. But they do point out that in a frictionless market, the colleges that will be likely

to have a negative-balance will be conservative and will decrease their eligibility quotas

for exports, which will further deteriorate the balances of other colleges.

Typically, no college fully withdraws in practice, as there is often a minimum quota of

participation in place. We conjecture that this could be instituted because of the reasons

outlined above. Given that continued membership is an attractive benefit, often times,

smaller colleges will announce that they will import and export at this minimum quota

requirement, and will continue to be a member of the program without fully withdrawing

from the system.

We conclude that under a new design for tuition exchange, there should be no room























colleges, which consider her acceptable, and c∅. If a student is assigned in this round,

then she should get the same college in ν. Now consider students assigned in Round

k′ < k when k > 1. All the colleges that a student prefers to her assignment and consider

her acceptable should have been removed or become non-importing in an earlier round.

We cannot make this student better off by assigning her to a college that considers her







year. Then each faculty member submits the TTEI application to the registration office

of their college. If the number of applicants is greater than the number of students that

the college is willing to certify, then the college decides whom to certify based on years

of service or some other criterion (internal priority order).

Each student who is certified eligible submits a list of colleges to the liaison office of her

home institution. Each liaison office sends a copy of the TTEI “Certificate of Eligibility” to

the TTEI liaison officer at the participating colleges and universities listed by the eligible

dependents. Certification only means that the student is eligible for a TTEI award; it

is not a guarantee of an award. The eligible student must apply for admission to the

college(s) in which she is interested, following each institution’s application procedures

and deadlines. After admission decisions have been made, the admissions offices or TTEI

liaisons at her listed institutions inform her whether she will be offered a TTEI award.

TTEI scholarships are competitive, and some eligible applicants may not receive them.

That is, the sponsoring institution cannot guarantee that an “export” candidate, regardless

of qualifications, will receive a TTEI scholarship. Institutions choose their scholarship

recipients (“imports”) based on the applicants’ academic profiles.

To collect anecdotal evidence on how much faculty members value the tuition-exchange

benefit, we also conducted an IRB-approved e-mail-delivered online survey in 21 tuition-

exchange colleges (all TTEI members and possibly members of other tuition exchange

programs) using Qualtrics e-mail survey software. Our respondent pool is composed of

153 faculty members (with a 7.5% to 15% response rate). In this pool, there are 47,





































while α is used as the main horizontal axis variable. The vertical axis variables in top 4

graphs demonstrate the difference of the percentage of unassigned students between the

DA mechanism under the two alternative strategies of the colleges (In each row, the 1st

and 3rd graphs are for straightforward behavior of DA, i.e., strategy 1, and the 2nd and 4th

graphs are for the equilibrium behavior of DA, i.e., strategy 2, explained above) and 2S-

TTC/2S-TTTC. In bottom 4 graphs, the vertical axes demonstrate the difference between

the percentage of the students preferring the versions of 2S-TTC and the percentage of the

students preferring the DA mechanism under two alternative strategies of the colleges.34

Under all scenarios, when we compare the percentage of students preferring the ver-

sions of 2S-TTC and the DA mechanism under two alternative strategies of the colleges,

we observe that 2S-TTC and 2S-TTTC outperform both alternative strategic behaviors

under DA. For example, when α = 0.5 and β = 0.5, for yearly tolerance level 0, 19.23%

more of all students (i.e., the percentage of students who prefer 2S-TTC to DA minus the



DA behavior scenarios. On the other hand, as β, the students’ preference correlation



and each college has 10 available seats. Different from the previous cases, the number of

students applying to be certified may vary and it is selected from interval [6, 10] according

to i.i.d. uniform distribution. Preference profiles of the s
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