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A Simple Game-Tree Search Algorithm Based on Softmax Strategy
and Search Depth Control Using Realization Probablity
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Abstract: We propose a new simple game-tree search algorithm based on a softmax strategy and report our experimental results
with it after applying it to computer shogi. In this algorithm, each node’s value in a search tree is defined by the expectation of the
values of its child nodes. The selection probabilities of the child nodes are used as weights when calculating the expectations. A
child node’s selection probability is given by the Boltzmann distribution function, including the node’s value as its objective
function. A game tree is searched by the best-first search algorithm where the realization probability is used as the node’s goodness
for reaching a goal. The realization probability is also used as a threshold in iterative deepening to control a search’s depth. We
defined a node’s realization probability as the product of the selection probabilities from the root node to the node itself. That
means the realization probabilities depend on the values of the leaf nodes, not on the heuristics based on the statistics of moves in
shogi as in the traditional research. Only a state evaluation function is necessary for calculating the realization probabilities. The

details of our new search algorithm and experimental results are shown in this short report.
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Figure 1 Examples of realization probabilities.
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