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ABSTRACT

Reinforcement learning (RL) has delivered astounding performance in both classic board games and
modern video games. However, the approaches behind these successes in multiagent settings often
do not explicitly model the other agents during learning, and benefit from perfectly observing the
state. Recent methods have begun to model others in the environment but rely on a perfect exchange
of information between the agents. In this talk, we introduce a deep RL technique that explicitly
models interacting agents in settings with noisy observations of both the state and others’ actions.
The interactive advantage actor-critic (IA2C) utilizes a decentralized actor and critic pair, where the
critic integrates a Bayesian belief filter that updates beliefs over other agents’ models. Next, we
introduce the Organization problem as a quintessential domain involving mixed
cooperation-competition, while exhibiting both partial observability and history-dependent rewards.
Experiments in this domain show that IA2C learns the optimal policy faster and more robustly than
several MARL techniques. Our experimentation also reveals that IA2C struggles to scale beyond a
handful of agents due to the exponentially increased joint action space. To address this curse of
dimensionality, we bring the idea of joint-action permutation invariance from planning to learning.
This allows us to replace joint actions with configurations, which grow polynomially in the number of
agents. Then, the classic Dirichlet multinomial distribution can be used to model the whole agent
population rather than model each other agent. Additional experiments provide preliminary evidence
of IA2C scaling up to a hundred agents organized in various interaction topologies.
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