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1. Let Xi,Xs,... be independent and identically distributed random variables with
distribution

P(X;=4)=p¢™", j>1.
Let S, = X; + -+ X, and T be the first n such that S, > 1000.
(a) Find P(Sy = 1000). (10%)
(b) Find E[T]. (104")

2. (a) Describe the random variable whose characteristic function is (10%-)
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et

o0 = 55
(b) Give an example of a probability distribution whose characteristic function ¢(t)

converges to 3 as t — o0. (104)

3. Let Xy, X», ... be independent (not necessarily identically distributed) with P(X, =
)pp and P(X, =0)=1—p,. Let S =X +--- + X;.
(a) Show that py,ps,... can be chosen so that S,/n,n > 1, does not converge in
probability. (104-)
(b) Show that there is a subsequence n; < my < --- such that Sy /ng, k > 1,

converges almost surely. (104-)

4. Coin 1 comes up heads with probability 0.6 and coin 2 with probability 0.5. A coin
is continually flipped until it comes up tails, at which time that coin is put aside and
we start flipped the other one.

(a) What proportion of flips use coin 17 (104-)
(b) If we start the process with process with coin 1 what is the probability that coin
2 is used on the fifth flip? (10%-)

5. Customers arrive at a bank at a Poisson rate A per hour. Suppose two customers
arrived during the first hour. What is the probability that

(a) both arrived during the first 20 minutes? (104-)

(b) at least one arrived during the first 20 minutes? (104-)
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