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Problem 1. Consider a Markov chain with state j and let f; denote the conditional probability
that the chain eventually returns to state j given that Xo = j.

a. Suppose j is a transient state.

1. Let N denote the number of visits the Markov chain makes to state j over its whole
history. What is the conditional distribution of N given Xo = j? Before answering, give
a general expression for P(N = k | X, = ) for any k > 1.

2. Find E[N | X, = j.

b. Suppose j is a recurrent state. Find E[N | Xo = j].
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