Stat/Math 491

Group problems.

1. Consider a time-reversible Markov chain with transition probabilities pij and stationary probabilities pi. Now consider the chain truncated to the states {0,...,M}. 

(a) What are the transition probabilities for the truncated chain.

(b) Show that the truncated chain is also time reversible, and determine its stationary distribution.

2. From a realization of a two-state Markov chain with p00 = p0 and p11 = p1, a new chain is created by calling the pair 01 state 0 and the pair 10 state 1, ignoring 00 and 11. Only nonoverlapping pairs are considered.

(a) Show that for the new chain p00  = p11 = (1 + p0 + p1)-1.

(b) Suppose you have a coin which you suspect is somewhat biased. Use this construction to “create” an unbiased coin.

3. Suppose that a continuous time process can take one of two states, 0 and 1. If it is in 0 at time t the probability that it will change to state 1 in (t,t+Dt) is aDt + o(Dt), independently of any changes prior to t. Likewise, the probability that it will change from 1 to 0 is bDt + o(Dt). 

(a) Derive the equations
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(b) Show that for initial values p0(0) = 1 – p1(0) we have
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(c) Deduce that 
[image: image3.wmf] is a stationary distribution for this process.
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