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An Equilibrium Strategy for Each Student to Enter a Certain
Department in a University

Hiroaki Miyagishi and Masao Mori
(Faculty of Engineering, Tokyo Institute of Technology)

In a certain university, first year students do not belong to any department. But
starting with their second year they must enter some department. In each department
there is a quota as to the number of second year students who may enter the department,
and in determining which students can enter which department, two kinds of data are
considered, namely (1) the student’s class rank and (2) the student’s declared preference
which is conveyed to the university administration through a document which we shall call
the “Declaration of Preferences”. Remember that students with higher ranks have, in
effect, priority in choosing the department that they will enter.

If we assume that the rank and true preference of each student are known by all the
other students, then according to their ranks and preferences, each student should be able
to produce a strategy for making their declaration.

In this case, there exists an equilibrium strategy. We show the existence of an equilib-
rium strategy through an algorithm that maps student’s preferences to an optimal declara-
tion strategy.

In addition, we code the algorithm that determines an equilibrium strategy for given
students’ ranks and randomly generated “true preference” of the students. Using the
program, we perform a simulation to determine the relationship between each student’s
class rank and the expected rank, in terms of his true preference, of the department he will
eventually enter.

Key words: Game theory, algorithmic approach to equilibrium strategy, administration for
department selection.



