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Wright-Fisher dynamics are used in population genetics to describe the evolution of a
population of fixed size over generations. Here, we consider the diffusion approximation
to the Wright-Fisher model with continuous time, given by Eq.18. We numerically
integrate Eq.18 using a time step of dt = 0.001 and use 10000 data points starting from
a given initial allele frequencies to estimate the joint distribution, P (Xt+∆t, Xt). We
discretize allele frequency space with N + 1 bins. We compute the maximum available
predictive information for different values of the parameters (Figure 10) using

I(Xt;Xt+∆t) =−
∑
Xt

P(Xt) log(P(Xt))−
∑

Xt+∆t

P(Xt+∆t) log(P(Xt+∆t)) (1)

+
∑

Xt,Xt+∆t

P(Xt, Xt+∆t) log(P(Xt+∆t, Xt)).

A simple estimate for I(Xt; X̃) can be obtained by considering the case where each
individual memory reflects a distinct cluster of allele frequencies. In the optimal
encoding case, each memory encodes an equal amount of probability weight on the
input variable [1, 2]. The upper bound on the information the representation variable
has about the past state is I(Xt; X̃) = log(m).
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