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Abstract— Reinforcement learning (RL) is effective in opti-
mizing cumulative rewards, and it provides policies that account
for how the system will interact over the future with the agent.
However, when more than one learning agents are present,
developing efficient collaborations/interactions is a challenging
issue; not every agent may have access to the same amount
of information and computational resources; not every agent
may make the same assumptions about the decision-making
mechanisms of one another; and many agents may not even
be aware of the existence of other agents. These cognitive
and physical limitations can be seen as a form of bounded
rationality. Several recent experimental and empirical studies
have found that the initial responses of decision-makers in
multi-player games are often far from the equilibrium, which
is very often out-predicted by structural non-equilibrium (e.g.,
cognitive hierarchy) models. This is because non-equilibrium
play models allow for players who are boundedly rational and
have limited information, so that their policy is not necessarily
a best response to the actual adjustment laws of other agents.
This tutorial talk will present computationally and communica-
tionally efficient approaches for decision-making in boundedly
rational stochastic games. Motivated by the inherent complexity
of computing Nash equilibria, as well as the innate tendency
of agents to choose non-equilibrium strategies, two models
of bounded rationality based on recursive reasoning will be
described. In the first model, named level-k thinking, each agent
assumes that everyone else has a cognitive level immediately
lower than theirs, and—given such an assumption—chooses
their policy to be a best response to them. In the second model,
named cognitive hierarchy, each agent conjectures that the rest
of the agents have a cognitive level that is lower than theirs,
but follows a distribution instead of being deterministic. To
explicitly compute the boundedly rational policies, this tutorial
talk will present both a level-recursive as well as a level-
paralleled algorithm, where the latter can have an overall
reduced computational complexity. For more information please
see the main tutorial paper [1].
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