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Fundamental study on player interaction based on Case-Based

Decision Making model

MASUI Michiharu
WATANABE Jun-ichi

Game theory has been applied in a wide variety of fields, including economics, social scienc-
es, biology, information science, and, more recently, artificial intelligence (AI). Game theory is a
theoretical framework for analyzing optimal strategies in situations where there is interaction
between decision makers and originated in “Theory of Games and Economic Behavior” by John
von Neumann and Oskar Morgenstern. Various problems have been formulated using the
framework of game theory, and solution concepts such as Nash equilibrium and subgame per-
fect equilibrium have been proposed. Furthermore, evolutionary game theory, which uses the
framework of game theory for gene and population behavior, and auction theory, one of the the-
ories used in mechanism design have been proposed.

In general, players in game theory are assumed to be perfectly rational. That is, they are
able to analyze the available information and have the computational ability and memory to
read the strategies of other players. However, it is difficult to assume that players in the real
world have such rationality. Therefore, various concepts of rationality have been proposed, in-
cluding “bounded rationality.” Bounded rationality means that players make decisions with
limited computational ability, memory capacity, and amount of information.

One way to model such bounded rationality is Case-Based Decision Theory (CBDT), a
framework for decision making under uncertainty proposed by ltzhak Gilboa and David
Schmeidler. In this framework, when a player is faced with a new problem or decision, he or
she recalls similar problems and experiences and the results obtained from them, and makes a
decision based on them. By repeating this decision-making process, players can accumulate ex-
amples and use them for the next decision. Because of these characteristics, CBDT, unlike
models that assume perfect rationality, has become one of the most important theories for un-
derstanding the actual human decision-making process.

In this study, we analyze the performance of CBDT. We extend the model by Masui et al.

that represents interactions among players as a network formation game and simulate interac-
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tions among players who adopt CBDT. By analyzing the characteristics of the networks formed
as a result of the interactions, we will clarify the effect of CBDT on decision making.

The simulation results show that the dilemma may be resolved in the prisoner's dilemma
type, in which perfectly rational players are trapped in a dilemma. In the coordination game
type, where there are multiple Nash equilibria, we observed convergence to one of the Nash
equilibria. The cluster coefficients in the network formed in both types of games are large.
These results suggested that the behavior of players who have achieved good results by con-
necting network is an incentive for other players to make the choice to connect a network. We

will investigate in detail the transition of each player's choice in the future.
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