The Golden Mean Problem
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Game Model

Definitions:

A social law is a restriction on the set of actions evaluated to the agents.

A game g and a social law s, induces a subgame g, of g that is a restriction of g to actions that
are not prohibited by s,

Let g be a game, v a game variable, and 1 an ordinary possible values of v. A social law s, is
rational with respect to g and vif v(g) <v( &y )
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Definition:

A n-k-g iterative game consists of a set of n agents and a given k person

game g. The game is played repetitively an unbounded number of times. At each
iteration, a random k-tuple of agents play an instance of the game, where the members
of this k-tuple are selected with uniform distribution from the set of agents

Action selection function:
A function from an agents history to an action in g which is both oblivious and local.

HCR (Highest-Cumulative Reward):
An agent switches to a new action iff the total payoff obtained from this action is the highest and
higher than his total payoff from the current action
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Theorem:

Let n>4 given an n-2-g iterative game were g is a social agreement game placing no constraints
on the initial choices then HCR leads to rational convention with respect to maximin for any social
agreement game g. If HCR is applied with bounded memory, the memory can be selected so that
the speed of convergence will be asymptotically optimal.



