Statistics 523, Problem Set 2
Wellner; 4/7/99

Reading: Shorack, PfS; Chapter 14, pages 307-334;
Chapter 15, pages 335 - 348.
Due: Wednesday, April 14, 1999.
1. P1S, Exercise 14.1.2, page 309.

2. P1S, Exercise 14.1.4, page 309.
3. P1S, Exercise 14.2.9, page 318.

4. Suppose that X,1,..., X,, are independent random variables with X, ; ~
Bernoulli(p,x), and let Y, ~ Poisson(p,) for k = 1,...,n. Let P, be
the distribution of X, = > 7, X, and let @), be the distribution of
Y, =>7_, Yar. Show that

dTV(anQn) = Sup{|PN(A) - QH(A)| A€ B} < Zp?zk .
k=1

Note that if p,. = Ag/n for & = 1,...,n, then the bound becomes
[Hint: Construct X,, and Y, on a common probability space as follows:
Let Tp ~ Poisson(p,), K = 1,...,n and Z,; ~ Bernoulli(l — (1 —
pak)efm®), k=1,...,n all be independent, and define

Xk = Ury21) T 1 z=011{Z,0=1 -
Set X, = > 0 Xurand Y, = >, Thp. Check that X,; ~ Bernoulli(p,.x),
P(Tnk = O,Xnk = 1) = e Pk _ (1 —pnk),
P(Th>1, X =0) = 0,
P(T,,>2) = 1—e Pk —p ek,
Show that
drv (P, Qu) < P(Xo # Ya) <Y P(Xar # Tur) <Y vl ]



5. Bonus Problem: PfS, Exercise 14.1.1, page 309.



