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Communication Equilibria

[ It's my turn!

™~

[ <some message>

Mediator Ah, your message

is helpful

<[ <some message>

Ah, that's useful to
me. Now | know what
action | should pick

A communication equilibrium is a mediator strategy i, and a strategy profile

(x4, ..., X,) for the players such that, with the mediator's strategy held fixed,
(x4, ..., X) is a Nash equilibrium for the players.

Forges (Econometrica 1986), "An approach to communication equilibria"



Polynomial-time Communication
Equilibria

Theorem [Main result]: Given an extensive-form game I" with
N nodes, an optimal communication equilibrium can be

computed in time polynomial in N.

Proof Sketch

1. Consider the augmented extensive-form game [ in which the
mediator is an explicit extra player

2. Prove aslightly stronger version of the revelation Erinciple that
ensures that I' can be simplified to have size O(N“)

find mediator strategy u
such that for all players i

obedience is a best response for i if all other players are obedient

This can be written as a linear program!




Seemingly unrelated problems

* Optimal communication
equilibria

 Optimal Bayesian persuasion
(mformatlon dESIgn) such that for all players i

° Opt_imal automated mechanism obedience is a best response for
deS|gn [ if all other players are obedient

find mediator strategy u

e Optimal extensive-form
correlated equilibria (EFCE)

...and more!

Takeaway 1: Several seemingly unrelated problems can in fact be grouped

under the same umbrella and solved using very similar techniques
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find mediator strategy u

e Optimal extensive-form
correlated equilibria (EFCE)

e ..and morel

The mediator has imperfect recall for EFCE = algorithm is not polynomial time
Optimal EFCE is NP-hard! [von Stengel & Forges 2008, Chu & Halpern 2001]

Takeaway 2: The hardness of optimal equilibrium computation, at least among

these equilibrium concepts, is driven by the imperfect recall of the mediator
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Extensive-form correlated equilibria
via imperfect-recall mediators
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