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Compound Reinforcement Learning:
Framework and Application

ToHGOROH MATsUL ! TaAkAsHI GoTO,?
Krvosui Izuomi3™ and Yu CHEN'?

This paper describes an extended framework of reinforcement learning, called
compound reinforcement learning, which maximizes the compound return and
shows its application to financial tasks. Compound reinforcement learning is
designed for return-based MDP in which an agent observes the return instead of
the rewards. We introduce double exponential discounting and betting fraction
into the framework and then we can write the logarithm of double-exponentially
discounted compound return as the sum of a polynomially discounted logarithm
of simple gross return. In this paper, we show two algorithms of compound re-
inforcement learning: compound Q-learning and compound OnPS. We also
show the experimental results using 3-armed bandit and an application to a
financial task: Japanese government bond trading.
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Fig.8 Yields of 10-year Japanese government bond (JGB).
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