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CALCULATIONS FOR EXAMPLE USED IN SECTION “WHAT IS EFFECTIVE POPULATION SIZE
AND WHY DO WE NEED IT?”

Remember that we assumed there are two populations, A and B, with current census
population sizes of 1000 and 500 individuals, respectively. Population A had a population
bottleneck ten generations ago when its census size fell to just 10 individuals before imme-
diately returning to its current size of 1000. If population size is fluctuating over time and
we have information from a total of 1" non-overlapping generations, the effective size N, is
given by the harmonic mean (i.e. the reciprocal of the arithmetic mean of the reciprocals)
of the population sizes at each point in time ¢:
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In our example, for population A, N1 = 10 and Npp.;g) = 1000, for population B, Njj.iq) =
500. Plugging these values into Eq. (A1) gives the effective population sizes of N, = 91.7
for population A and N, = 500 for population B.

Based on these effective sizes and assuming a certain innovation rate (here p = 0.1) and
unbiased cultural transmission, we can use results from population genetics (see [1], p.115)
to approximate the mean number of cultural traits we expect to see each generation, E(K),

as follows:
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where 6 = 2N, is the standard population mutation parameter. For population B with
N, = 500, the expected number of traits is, thus, E(K) ~ 223. For population A with
N, = 91.7, we expect to see on average F(K) ~ 41 traits in a given generation.
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