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Evolution Process of Subjective Utilities in a Multi-agent Reinforcement Learning Context
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Utility-based reinforcement learning is a reinforcement learning method using subjective utilities derived from
rewards. Every agent has its own utility derivation function and it is known that reward-based evolution brings it
a function leading mutual cooperation in iterative prisoner’s dilemma games. However, the evolution process itself
has not yet been investigated in detail, e.g., how and why the functions evolved that way. This work investigates
the evolution process itself from the viewpoints how the evolved function affects its owner’s behavior and what
determines the evolution direction. The result suggests that the direction can be explained by action preference

depending only on one agent.
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