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Development and evaluation of the game agent to add opponent
thinking time as indicator of strategy in Cooperative game Hanabi
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University of Tsukuba

Abstract: Al to achieve the task cooperating with human have to act according to human thought. The research is advanced using
cooperating game ‘Hanabi’ from various aspects such as self-estimation, psychology, and communication theory. In this research,
we developed an agent that has the strategy to guess the degree of understanding of AI’s strategy on human player side from the
length of thinking time of the human player based on the hypothesis thought time and change the estimation reliability when
estimating AI’s own hand according to the result of it. We also examined the difference about score and impression given to
human between this agent and the conventional agent. As a result, we found there was no significant difference in the score and
the success rate of the estimation by changing the reliability of the estimation according to the thinking time but the hypothesis
about the thought time was valid. We also found that the agent that change estimation reliability depending on opponent’s thinking
time impresses human as less used to the game and less intentional than the conventional agent
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Table 1  The result of questionnaire

R i34y (o SuS) p fiE

Q1 5.50(SD 1.34) 3.50(SD 1.84) 0.016*

Q2 6.25(SD 0.43) 3.25(SD 1.60) 0.046*
Q3 3.25(SD 1.16) 2.50(SD 0.77) 0.547
Q4 3.75(SD 1.30) 3.50(SD 1.61) 0.889
Q5 3.75(SD 0.97) 2.75(SD 1.83) 0.474
Q6 3.25(SD 1.79) 2.25(SD 1.47) 0.613
Q7 6.00(SD 0.63) 3.50(SD 1.34) 0.127
Q8 5.25(SD 1.30) 4.50(SD 2.05) 0.638
Q9 6.25(SD 0.74) 5.75(SD 1.16) 0.664
Q10 5.25(SD 2.05) 3.75(SD 2.04) 0.576
Q11 5.25(SD 1.83) 6.50(SD 0.77) 0.391
Q12 5.75(SD 1.09) 6.00(SD 0.89) 0.638
Q13 5.00(SD 1.67) 4.50(SD 1.34) 0.804
Q14 4.00(SD 2.55) 2.50(SD 1.84) 0.547

*:p<0.05
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