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MARL setting:

Problem: We address the challenge of learning factored
policies in cooperative MARL scenarios.

Goal: To derive an algorithm that obtains factored
policies that determine the individual behaviour of each
agent so that the resulting joint policy is optimal.



Main idea:

Q-learning is derived as a stochastic approximation to a dynamic programming
recursion that is provably convergent.

Can we take similar path to derive a MARL algorithm? In other words, our
objective is to obtain a recursion that provably obtains optimal factored
policies in the dynamic programming setting, and derive a MARL algorithm as
a stochastic approximation to such procedure.

Contribution: We answer this question in the affirmative and derive such algorithms.



Dynamic programming case:
Q-learning
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Dynamic programming case:
Q-learning

Bellman Team Optimality Operator (BTOO)

The paper includes a theorem that states that the BTOO can be used
to obtain the desired factored q-functions with high probability.



Logical Team Q-learning:



Experiments:

• A simple matrix game

• A finite state dec-POMDP

• A challenging predator-prey game


