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Let G be a 3-player game with actions sets X, X5, X3 and payoff function
g for player 3. The min max in correlated strategies for player 3 is:
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where the equality is a consequence of the min max theorem.

Let A;(m;) be the set of automata for player i of size m; such that A;(m;)
inputs at each stage an element of [] i X, and outputs an element of Xj;.
An oblivious automaton is an automaton which transitions are independent
of other player’s actions.

An triple of automata (A;, Ay, A3) induces an eventually periodic se-
quence of actions, and let v(A;, Ay, A3) be the average payoff of player 3
over a period of this sequence.

A consequence of [BP93] is that whenever ms is subexponential in m;
and in mey, there exist correlated automata of 1 and 2 against which player
3 cannot obtain significantly more than v. Formally:

Proposition 1 If min(my(k), ma(k)) > Inms(k), then:

min max  E,v(A1, Ag, A3) =0 U
o12eA(Ar(ma(k))xAz2(ma(k))) As€Az(ms(k))

Furthermore, the correlated strategies in the proposition may have support
the set of oblivious automata of players 1 and 2.

When players 1 and 2 are limited to rely on pure strategies, the following
result obtains a consequence of [Ney97].
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Proposition 2 If min(m;(k), ma(k)) > ms(k). lnmg(k), then:
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Furthermore, the automata of players 1 and 2 can be chosen to be oblivious.
We prove the following result, which strengthens the previous one:

Proposition 3 If Xy and X, are not singletons, and if min(my(k), ma(k)) >
ms(k), then:
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The automata of players 1 and 2 we design in the proof of this result are not
oblivious, but do not need to observe player 3’s rely on techniques introduced
in [GHO3], and the proof that player 3 cannot obtain significantly more than
v on large deviation techniques as in [Ney97].

Note finally that there is no hope of getting a result of this type if mg >
min(my, ms).
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