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1. (10%) Suppose that a person plays a game in which his score must be one of the 5
numbers 1,2.....5 and that each of these 5 numbers is equally likely to be his score. The
first time he plays the game, his score is X. He then continues to play the game until
he obtains another score Y such that Y > X. Assuming that all plays of the game are
independent, Find the probability of the event that ¥ = 5.

2. (20%) A salesman calls prospective buyers to make a sales pitch. Assume that the
outcomes of consecutive calls are independent and that on each call he has a 15% chance
of making a sale. His daily goal is to make 3 sales, and he can make only 20 calls in a day.
To answer the following questions, define the random variable X involved and define the
event in terms of X or receive no credits.

(a) What is the probability that he achieves his goal in 18 trials?
(b) What is the probability that he does not achieve his daily goal?

3. (20%) Consider a N(u.0? = 3?) distribution. To test Hy : u = 32 against H; : p > 32, we
reject Hy if the sample mean X > c.

(a) Find the sample sige n and constant ¢ such that OC(32) = 0.975 and OC(u = 35) = 0.16,
where OC(a) = P(X < ¢l = a).

(b) As n increases, what would happen to constant ¢ and OC(z = 35) while keeping
0C(32) = 0.9757
(z0.025 = 2.0, 2916 = 1.0)

4. (10%) The probability p of getting a head when flipping the coin once is estimated by
p=>,_,Xi/n, where

1. if head occurs in the ith flip
X =
0. otherwise.

Show that p(1 — p)/(n — 1) is an unbiased estimator of Var (p).

5. (10%) Random sample {Xi.....X,} is drawn from N(u 0?).
Sample variance §? = 10, (X;~X)?/(n—1) = 3 is observed. Give the probability statement
of p-value for testing Hy: o = 5 against Hy : 02 # 5.

6. (20%) #W# 1| RERANREREIRES j = 30%, EREER 1000 A, SHBAES 95%, BAM
HRES 3. BRESNAEEE 1000 ACEERAEXRES p. p ERREERWBEE, W THIT
B B RBEEA,

(a) P(27% < p < 33%) = 95%
(b) P(27% < p < 33%) = 95%
(c) p N 27% B 33%2
(d) WEBRKETHMERERS—$

- (10%) —BRATRMEEZSANEHEA BRI REBFERSOBARGY B2 8
g, Al 36 {BMRYEAY (M) H1B THATIH] 5 780 /N,

(a) RE [EHKE) 5 95% 2FERGH ({EHREM ).
(b) MIRFR [HHERE| /M2 12 /INFIOBER 95%, AT SERR?
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