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We investigate the dynamics of games where agents have a finite memory
of the past, used to infer the currently optimal strategy. This inference is
then used either to update their current mixed strategy, or transfer to a new
pure strategy. A longer memory is an advantage when the system is in stable
equilibrium, because it provides more accurate samples of the behaviour of
opponents. However, excessive memory can destabilize the system, leading
to the formation of a limit cycle via a Hopf Bifurcation. When this cycle
emerges, short memory agents have a competitive advantage because their
memory is more recent. By imposing some simple population dynamics we
show that the transition point from stable equilibrium to oscillations is itself a
stable fixed point of the population dynamics - the bifurcation point is a “self
-organized” state. Finally we show that the temperature of decision making
is cooled by memory, allowing analogy to classical thermal urn models.


