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Optimal Strategies for 301 Darts Game

Takashi NISHITANI' Shinpei HARA T Masato INOUET-1*
T Dept. of Electrical Engineering and Bioscience, School of Science and Engineering, Waseda University
1 Dept. of Electrical Engineering and Bioscience, Graduate School of Advanced Science and
Engineering, Waseda University

We investigated the 301 darts game. The strategic aspects of this game have not been fully studied yet due to
the complexity of its state transition equations depending on players’ skills. In this research, we adopted a simple
model of two-dimensional Gaussian distribution for the gap between targeted point and actual hit point. Then, we
analyzed this game by using the dynamic programming techniques because it has numerous transition pathways. As
the results, we successfully obtained the optimal strategy which minimizes the expected number of rounds needed
to reach the goal. Besides, we also successfully obtained the optimal strategy which maximizes the probability of
the winning assuming the opponent player adopting the above strategy. Our analysis method can be easily applied
for more popular 501 darts game.
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