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Abstract

Study on Effectiveness of Monte Calro Tree Search

for Single-Player Games

Norimasa NASU

Currently, Monte-carlo tree search has been actively studied for two-person games.
Monte-carlo tree search took much attention after the first application to the igo player.
However, there are few studies on monte-carlo tree search applied to one-person games.
For some one-player games we cannot perform complete-search due to their very broad
search space. An efficient search algorithm is needed to solve those problems with broach
search space. In this study, we apply the monte-carlo tree search to one player games
and verified the effectiveness. We use two problems for experiments: the knapsack
problem and generation of Sudoku problems. The performance of monte-carlo tree
search is compared with that of the genetic algorithm. The experiment results show
the following facts. Firstly, the monte-carlo tree search gives a rather good solution
immediately after the start. Secondly, the accuracy of the solution is hard to rise.
Thirdly, the reason is that many playouts are done on a node that does not give an

optimal solution.

key words Monte-carlo tree search, Genetic algorithm, Sudoku, Knapsack problem

i



