
Stochastic Processes

Summer Semester 2026, Exercise 4

Due Thursday, June 4, 2026

1. Let ξi, i = 1, 2 be independent Bernoulli-distributed random variables with parameter
p ∈ [0, 1].

(a) Set η = 4 ξ1 ξ2. Find
E[η|ξ1] .

(b) Set ζ = 1{ξ1+ξ2=0}. Find
E[ξi|ζ] .

(c) Are E[ξ1|ζ] and E[ξ2|ζ] independent?

2. Let ξ1, . . . , ξn be independent Bernoulli-distributed random variables with parameter
p ∈ [0, 1], and set

ηn = ξ1 + · · ·+ ξn .

Compute
E[ηn+1|ξ1, . . . , ξn] .

3. Let (Ω,F , P ) be a probability space and G ⊂ F a sub-σ-algebra. Let ξ be a random
variable with finite variance and define

η = E[ξ|G] .

Prove that if E[ξ2] = E[η2], then ξ = η a.s.
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