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1. Proof the following property of the Dirichlet distribution family:

Let N = (n1, . . . , nK) be multinomially distributed with (unknown) probabilities P =
(p1, . . . , pK), i.e.

Pr(N = (n1, . . . , nm)) =
(n1 + n2 + · · ·+ nk)!

n1! · n2! · · ·nk!

k∏
i=1

pni
i .

If the prior distribution of P is D(λ1, . . . , λk), then the posterior distribution of P given
N = (n1, . . . , nk) is

D(λ1 + n1, . . . , λk + nk).

2. Develop a microsatellite evolution model with the following properties:

• the equilibrium distribution of the repeat numbers is approximately normal with given
mean µ and variance σ2

• Some mutations increase or decrease the number of repeats by one

• Other mutations lead to a repeat number that is sampled from the equilibrium, indepen-
dently of the previous state

If you are a Bioinformatician, develop a program that reads a tree in newick format, simulates
the evolution of microsatellite repeat numbers along the tree and outputs the repeat numbers
corresponding to the tips of the tree.

3. Simulate data and test the STRUCTURE software for several conditions (with and without
admixture, with and without information about the sampling locations).
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