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This study proposes four methods to boost reinforcement learning. The first method makes a policy
evaluation step more efficient. This method is based on learning rules with the Robbins-Monro estimation
for the state transition probability. It enables us to determine an appropriate learning factor. Furthermore,
the learning speed is accelerated by applying acceleration methods of iterative solutions for an inverse
matrix. The second method recalculates the Q-factors efficiently for partial variations. This method is
based on Sherman-Morrison formula, which is related to partial inverse matrix computations. It modifies
the Q-factors accurately at one update without iterations. The third method gives us the required number
of samples. This study uses the reliability of optimal policy as a criterion. The sampling condition is
derived to guarantee the desired reliability of optimal policy. Two approximated solving methods are
developed because the exact solution is difficult. The fourth method composes a suitable state space for
the learning. This study considers both optimality and reliability of a policy as a criterion and defines the
optimization problem in which a low-order state space is decided to optimize the criterion. A proposed
method solves the problem approximately to avoid huge amount of calculation for the exact solution. Some

numerical simulations and experiments show that the proposed methods are effective.
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Table 1: Computational effort for ng, = 2

X, + time [s] [ ratio to SPI
PMA | 5.3x102 | 6.4x10~3 0.53
API | 1.4x103 | 8.1x10~3 0.67
SPI | 3.2x10% | 12.1x10~3 1.0
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