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Solution for exercise 6.3.3 in Karlin and Pinsky

Since we start with the limiting distribution we know

E[V (l)] = 0 · (1− π) + 1 · π ∀ l ≥ 0

Furthermore

E[V (s)V (t)] = E[V (s)V (t)|V (s) = 0]P (V (s) = 0) + E[V (s)V (t)|V [s) = 1]P (V (s) = 1)

= 0 · P (V (s) = 0) + [0 · P (V (t− s) = 0|V (s) = 1)

+ 1 · P (V (t− s) = 1|V (s) = 1)]P (V (s) = 1)

= 1 · (1− P (V (t− s) = 1|V (s) = 0))P (V (s) = 1)

= (1− p10(t− s))π
= π − πp10(t− s)

To calculate the covariance

Cov[V (s)V (t)] = E[V (s)V (t)]− E[V (t)]E[V (s)]

= π − πp10(t− s)− ππ
= π − π(1− π) + π(1− π)e−τ(t−s) − π2

= π(1− π)e−τ(t−s)

= π(1− π)e−(α+β)(t−s)

since the covariance has to be semetric

⇒ Cov[V (s)V (t)] = π(1− π)e−(α+β)|t−s|


