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1. Let (Sn)
n≥0

be an asymmetric simple random walk starting at 0 with p > 1/2. Show that [3 + 7 = 10]

(a) Xn := (Sn − (2p − 1)n)2 − σ2n is a martingale, where σ2 := 1 − (2p − 1)2.

(b) Var (T ) = σ2/ (2p− 1)
3

where T := inf
{

n ≥ 0
∣

∣

∣
Sn = 1

}

.

2. Suppose (Xn,Fn)
n≥0

is a non-negative super-martingale. Let N ≤ ∞ is a stopping time with respect
to the filtration (F)

n≥0
. Then show that XN is well defined and E [X0] ≥ E [XN ]. [10]
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