Stat 200C, Spring 2009 Ferguson
Solutions to Exercise Set 2.

3.4. (a) Since 307 ("2 (1 —p)"p® = 1, we have S o7 ("TE 1) p® = (1 —p) 7", for all
p. Therefore,
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(b) If  — oo and p — 0 in such a way that 7p — A, then (1 — p)” — e~ and

(1 —pet)” — e~ Therefore, o(t) — M€ =1 Since this is the characteristic function
of the Poisson distribution, P(\), we have X £, P(A).

4.3. X, — fin 225 0 because

This implies that X,, — fin, P, 0 from Theorem 1.

In Bernstein’s Theorem, the expectations are taken to be zero but this may be done
without loss of generality. The main difference is that the correlations are allowed to be
different from 0. However, Bernstein’s Theorem does not contain Chebyshev’s because in
the former the variances are required to be uniformly bounded above.

5.3. (a) Since the sum of independent Poisson is Poisson, we have that Z, has a
Poisson distribution with parameter Y} A;. Therefore, if Y] A; — oo as n — oo, we have
(Zn, —EZ,)/\/VarZ, £, N(0,1) from Exercise 2(d) of the Additional Exercises, Section
3. If 377 A\, does not converge to oo, then Z, £.7¢€ PO

i (bz):If A = 271 then 2" \; — 00, so that (Z, — EZ,)/v/VarZ, - N(0,1). Yet,
B: = 717“2”* =2"—1 and
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since (X, — EX,,)/2(=D/2 £, N(0, 1).



