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The Optimal Algorithms for the Reinforcement Learning Problem
Separated into a Learning Period and a Control Period

YASUNARI MAEDA,t* YOSHIHUMI UKITA,* TOSHIYASU MATSUSHIMA!
and SHIGEICHI HIRASAWA'!

In this paper, new algorithms are proposed based on statistical decision theory in the field
of Markov decision processes under the condition that a transition probability matrix is un-
known. In previous researches on RI (reinforcement learning), learning is based on only the
estimation of an unknown transition probability matrix and the maximum reward is not re-
ceived in a finite period, though their purpose is to maximize a reward. In our algorithms it is
possible to maxirnize the reward within a finite period with respect to Bayes criterion. More-
over, we propose some techniques to reduce the computational complexity of our algorithm
from exponential order to polynomial order
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