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A new reinforcement learning model inspired by firing prolongation in the striatum
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We propose a new reinforcement learning model which was inspired by the prolonged firing observed in the rat striatal
neurons. The proposed model has “QTimer” which counts the remaining steps to an update of state-action value, based on the
Monte Carlo method, and which is also used as a kind of eligibility trace. The state-action value is asynchronously and
intermittently updated, and reference to the previous state-action values at each step is not required. This feature contributes
to keep absolute changes of the state-action value small. Moreover, the model is extendable for the parallel processing for

adapting to a non-Markovian environment.
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