
Homework 2 (Due on Sept 23)

September 16, 2014 STA 5934

Problem I

Compute the expected number of clusters induced by a Dirichlet Process on the observa-
tions (X1, . . . , Xn) under the following hierarchical distribution: Xi | P ∼ P, P ∼ DP (αG0)
and show that it is asymptotically of the order α log n as n→∞.

Problem II

1. Simulate data from the following mixture of normals as yi ∼ 0.1N(−1, 0.2)+0.5N(0, 1)+
0.4N(1, 0.4), i = 1, . . . , 100

2. Obtain a frequentist estimate of the density & plot vs true density

3. Run the finite mixture model Gibbs sampler for k = 10, ah = α/k, µ0 = 0, κ = ατ =
bτ = α = 1.

4. Run the blocked Gibbs sampler for N = 10 & the same hyperparameter specification.

5. Compare the resulting density estimates.
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