
Martingale Exercise

Let (Xn)n∈N be a sequence of i.i.d. random variables satisfying

P[X1 = 1] = 1
2 , P[X1 = −1] = 1

2 .

For a fixed S0 ∈ R, define

Sn := S0 +
n∑

i=1
Xi, n ∈ N0,

where the empty sum is understood to be zero. Let F0 = {∅, Ω} and Fn = σ(X1, . . . , Xn) for n ∈ N.

(a) For any nonzero constant c ∈ R, define the stochastic process (Mn)n∈N0 by

Mn := cn
(
2Sn + 2−Sn

)
, n ∈ N0.

Determine all constants c ̸= 0 such that (Mn)n∈N0 is a martingale with respect to (Fn)n∈N0 . Justify
your answer.
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