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Game and Related Properties

Katuomi Hirano

(The Institute of Statistical Mathematics;
Department of Statistical Science, Graduate University for Advanced Studies)

Sigeo Aki

(Division of Mathematical Science, Graduate School of
Engineering Science, Osaka University)

Maehara and Ueda (2000, J. Appl. Probab., 37, 601-605) gave a lucid explanation of
a janken game as follows: In the janken game, each player can choose one of the three
strategies, S (scissors), P (paper) and R (rock) independently from other players; S wins
against P, P wins against R, and R wins against S. The janken game started by n (> 2)
players is a kind of survival game. If n is large, it probably takes many rounds. In a round,
if just two strategies (say, S and P) are chosen by the participants of that round, then
those who chose the weaker strategy (P) are losers, and have to retire from the rest of the
game. If either just one strategy or all three strategies are chosen, then there are no losers,
and all participants of that round participate in the next round. Started by n players in
the first round, the game continues in this way until a sole survivor (winner) is left. Let
W,, denote the number of rounds played through the game. We call W,, the waiting time
of the janken game started by n players.

Let ¢,(t) be the probability generating function of W, that is ¢, (t) = E(t""). Let
DPm.i be the probability that in a round of the game 7 players survive from m players. Let k
be a positive integer such that 1 <k <n—1. Then, p,, = (;;)/3"’1 and pp, = 1—((2"—
2)/3"~1). Thus, we obtain the recurrence relation ¢;(t) = 1 and ¢, (t) = > j_; Pn xtdr(t).
From this relation we give an explicit form of ¢, (t). Several other properties of the janken
game are investigated.

Key words: Janken game, waiting time distribution, probability generating function.



