The problem of Nash Equilibrium Selection in games of three persons with two strategists.

Noskov A. V.
In 1988 was be published the paper of the Nobel’s laureates J. Harsanyi and R. Selten under title “A General Theory of Equilibrium Selection in Games”. This work is represented the considerable break in the problem of Unique Equilibrium Select in non-antagonistic games. But, main problem of this one is no-existing working algorithm.
In the paper viewed class of three person games with two strategists for each player. We put linear tracing procedure in foundation of our investigate instrument. Main goal of this work is construct set of stability for each possible of equilibriums.
1. Set up of task.

Viewed the following three person game: Г1 = <N, {Si}i
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N, {Pi}i
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N>, where N = {1, 2, 3} – set of players; Si – set of strategists of player i
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N, where: S1 = {a11, a21}, S2 = {a12, a22}, S3 = {a13, a23}; Pi(
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R1 – payoff function of player i
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N, where Pi(a1k, a2l, a3j) = piklj
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R1++, i
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N; k = 1, 2; l = 1, 2; j = 1, 2; piklj – payoff of the player i.

The space of strategists of this game to look in the following way:
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2. Equilibrium select.

In the game be possible the following cases:

1. Exist four NE-situations in the pure strategists:
1.1.A, D, F, G; 1.2.B, C, E, K. 

2. Exist three NE-situations in the pure strategists:

2.1.A, D, F; 2.2.A, D, G; 2.3.A, F, G; 2.4.D, F, G; 2.5.B, E, K; 2.6.C, E, K;

3. Exist two NE-situations in the pure strategists:

3.1.A, D; 3.2.B, C; 3.3.A, F; 3.4.A, G; 3.5.A, K; 3.6.D, F; 3.7.D, G; 3.8.D, K; 3.9.B, E; 3.10.B, G; 3.11.B, K; 3.12.C, E; 3.13.C, G; 3.14.C, K;

4. Exist one NE-situation in the pure strategists:

4.1.A; 4.2.B; 4.3.C; 4.4.D; 4.5.E; 4.6.F; 4.7.G; 4.8.H. For this case the Nash Equilibrium Select problem was solving.

In the next, we look following definitions.

Definition Set of stability P*(q*) of situation q is set of all type of situations q, for which q* - best response.

Lemma: Mix strategy qi* is best response on i-incomplete situation in mix strategists q-i if and only if all of pure strategies фi in bearer Z(qi*) of strategy qi* themselves is best responses on q-i.

We were build set of stability, lean on those definitions. And after that, we realized the linear tracing procedure.
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