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Models of Humans' Memory Selection and Forgetting for
Generating Shanghai Game Puzzles that Reward Players' Ingenuity

TOSHINORI SAGARA™ CHU HSUAN HSUEH*
KOKOLO IKEDA™3

Abstract: Shanghai is an imperfect information game where players remove pairs of tiles with the same pattern from a pile of
mahjong tiles. To win a game, the player needs to remove all the tiles. Each game is largely dependent on luck, as there are often
tiles whose patterns cannot be seen due to the piling up of tiles. In particular, the so-called best move (the move with the highest
probability of winning the game, assuming that invisible tiles are randomly placed) may unfortunately lead to a bad result and
become a source of frustration for the player. In a previous study, the researchers defined "good" puzzles by employing two solvers
with different strengths. A puzzle was defined to be good when the stronger solver had a high win rate while the weaker solver had
a low win rate. However, their solvers were assumed to be able to memorize all the "tiles that should be memorized during the
game," which we believe is problematic. The reason is that such an assumption is usually difficult and painful for human players.
Therefore, in this research, we aim to generate puzzles that require less memory and can reward players' ingenuity by introducing

humans' memory selection and forgetting models into the solvers in the previous study.

Keywords: Shanghai game, imperfect information game, human-like, content generation, short-term memory
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