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Approach:
Solve a DecPOMDP 
by transforming it 

into a POMDP

(which optimally compresses beliefs)

An agents’ belief set has doubly exponential growth with the horizon due 
to nested beliefs. 

Allow agent’s to decide how to best compress their own beliefs and fold 
this belief choice into the model itself thereby allowing our model solver 
to compute an optional compression scheme.

Problem: 

Key Idea: 

Formal
Solution:

Actions are strategies:
(one action for each agent for each belief)

How can we centralize the model in order to make the problem tractable?

Factor the state so that it contains each agent’s current belief.
Beliefs are only labels and can be decoupled from history.
We can convert a BB-DecPOMDP into a POMDP with exponential actions 
corresponding to strategies of a CBG by utilizing the fact that the common knowledge 
distribution over joint-beliefs is a sufficient statistic for planning (previously proved)

 Problem: 

Key Ideas:

Formal
Solution: 

program solving CBG at 

The Belief POMDP has an exponential action 
space corresponding to joint-strategies.

Modify PBVI so that instead of finding the 
best action (e.g. strategy) exhaustively, solve 
the corresponding CBG.

Problem: 

Key Idea: 

Formal
Solution:

Problem: How do we solve a Cooperative 
Bayesian Game (CBG) efficiently given that 
it’s NP complete?

Solve for a deterministic agent normal 
form correlated equilibrium. This is an ILP.
The linear relaxation is very often integral.

Problem: 

Key Idea: 

Formal Solution:
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