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1. Let X1, X2, . . . be a sequence of i.i.d. Poisson random variables with
parameter λ > 0, and let ηn = Πn

k=1Xk.
(i) Show that {ηn}∞n=1 converges to zero in probability.
(ii) Is it possible to find a subsequence {ηnk

}∞k=1 and a non-zero random
variable η with finite moment such that limk→∞E|ηnk

− η| = 0?
2. Assume that X1, X2, . . . are independent random variables. Show that

supn≥1Xn <∞ a.s. if and only if

∞∑
n=1

P(Xn > A) <∞ for some constant A.

3. Let X1X2, . . . be i.i.d. with EXi = 0 and Var(Xi) = σ2 > 0, and let
Sn = X1 + . . .+Xn. Let Nn be a sequence of integer valued random variables
independent of Xi, i ≥ 1, and let an be a sequence of positive integers with
Nn/an → 1 in probability and an →∞ as n→∞.

What is the limit distribution of SNn

σ
√
an

as n→∞?
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