
Statistics 521, Problem Set 1

Wellner; 9/26/07

Reading: Shorack, PfS, Chapter 1, pages 1 - 17;
Due: Wednesday, October 3, 2007.

1. (a) Suppose that {An} is an increasing sequence of algebras, i.e. An ⊂
An+1 for all n ≥ 1. Show that ∪∞

n=1An is an algebra.
(b) Suppose that the An of (a) are σ−algebras. Show by constructing
a counter-example that ∪∞

n=1An need not be a σ−algebra.

2. Write out a proof of Proposition 1.1(b), PfS, page 3.

3. PfS, Exercise 1.1.1, PfS, page 4.

4. PfS, Exercise 1.1.2, PfS, page 8.

5. PfS(2000), Exercise 9.1.4, page 182. Suppose that Xn ∼ Binomial(n, pn)
where npn → λ > 0. Show that

P (Xn = k) → λk

k!
exp(−λ) = P (Y = k)

where Y ∼ Poisson(λ); this implies that Xn →d Y .
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