STAT/MATH 491

Homework 4, solution.

1. If L = lk with probability pk, we have 
[image: image1.wmf]. Hence we can draw n independent samples Li from L and calculate 
[image: image2.wmf] This is really just a Monte Carlo expectation, since the samples are independent.

2. (a) For d = 0 we have drawing with replacement, and for d = -1 we do drawing without replacement.

(b) After the kth replacement the urn has R + B + kd balls. If the draws yield r red and b black balls (r + b = k) we have R + rd red and B + bd black balls, so the probability of drawing a red ball on the next draw is (R+rd)/(R+B+kd).

(c) Since the composition of the urn is determined by the number of red balls that have been drawn previously, the process is a Markov chain, with nonstationary transition probabilities



[image: image3.wmf]
(d) To figure out P(Rn=r) we first locate the times at which the red balls were drawn, and then multiply the appropriate probabilities of read and black balls as



[image: image4.wmf].

3. (a) We show detailed balance: 
[image: image5.wmf]
while


[image: image6.wmf]
so we have detailed balance with f the stationary distribution.

(b) If Q(x,y) = Q(y,x) we get 
[image: image7.wmf] which is the acceptance ratio for the Metropolis algorithm.
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