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Abstract—The 10,000 yen game is a two-player game that was
originally designed for a programming competition. The game
has a simple rule and is classified as a two person zero sum finite
definite incomplete information game in game theory. In this
paper, we propose the best strategy for the 10,000 yen game. The
strategy was found from results acquired by machine learning
approach for 10,000 game Al The machine learning approach
uses Deep Q-Network and the learning has been performed by
playing games against itself. If a player use the strategy as perfect
play, the player can win the game with a probability of at least
50% against any strategies.

Index Terms—reinforcement learning, self learning, incomplete
information game, game theory, backward induction
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Algorithm 1 Deep Q-Network
1: Initialize a replay memory D to capacity N
2: Initialize action-value function () with random weights 6
3: for episode=1, M do
4:  Initialize sequence s; and prepeocessed sequenced

1 = ¢(s1)

5. while not T' do

6: With probability € select a random action a;, other-
wise select a; = max, Q*(¢(st), a)

7: Execute action a; in emulator and observe reward r;
and terminal T'

8: Set sy41 = s¢,a; and preprocess ¢ry1 = d(Sp41)

9: Store transition (¢, a¢, r¢, P¢41) in D

10: Sample random minibatch of transitions (¢;, a;, 75, ¢j+1)
from D

" Y = T if T' =True

rj +ymax, Q(¢j+1,a’) otherwise
12: Perform a gradient descent step on (y; — Q(s;,a;;0))?

with respect to the network parameters
13:  end while
14: end for
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