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Abstract (300 word limit)
Statement of the Problem: Inverse reinforcement learning (IRL), which aims to recover reward (equivalently, payoff or cost) functions given measurements of an agent’s behavior over time as well as a model of
the environment has been studied extensively. Its major advantage is that in many applications, the reward function provides a parsimonious description of behavior that is succinct, robust, and transferable with respect to changes in the environment. However, one major shortcoming of IRL that is particularly relevant to games is that it assumes no other adaptive agents exist in the environment, which contradicts the fact that many games are multiagent, mutually influential systems. Considering the fact that IRL does not perform well when impacts to the environment from other agents cannot be neglected, a comprehensive study of inverse learning problem for multiagent reinforcement learning, or multiagent inverse reinforcement learning (MIRL), is needed. Methodology & Theoretical Orientation: We establish a theoretical foundation for competitive two-agent zero-sum MIRL problems and describe Bayesian MIRL (BMIRL), a Bayesian solution approach in which the generative model is based on an assumption that the two agents follow a minimax bi-policy. Our approach takes advantage of the property that a two-person zero-sum game has unique solution. We also offer a computation analysis of our algorithm. Conclusion & Significance: Although it seems that MIRL is a natural extension of IRL, it in fact presents more challenges. Even in simple static games two important distinctions between inverse learning for optimization and inverse learning for games emerge. While the model we present assumes that the complete bi-policy of two players is observed, it is more likely that only actions of the individual players are observed. In an optimization setting, since deterministic policies are assumed, strategies can be inferred exactly from finitely many observations of actions. In the case of real games, however, strategies are often mixed, and so strategies
cannot be inferred exactly from finitely many observations of the actions taken in each state. With all these strong assumptions in place, our work does not provide a universal perfect solution to a real MIRL problem, rather, it offers insight into how agents will behave if the game environment, rules, or dynamics change. Such insight may be useful in game design and management, such as balance adjustment. The most important contribution we made in this work is to provide a good starting point and promising research directions for study of MIRL towards more general scenarios with more relaxed assumptions. 
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