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1. Let Y be a positive random variable such that log Y is of the normal distribution
with mean g and variance o2.

(a) (5 %) Find the distribution of 1/Y.
(b) (10 %) Find the mean and variance of 1/Y.

2. (10%) Let X1, X5, ..., X, be a random sample taken from the exponential dis-
tribution with mean A > 0. Find the asymptotic distribution of the maximum
likelihood estimate (MLE) of § = Pr(X; > 1) as n — .

3. Let X, Xs,...,X, be a random sample taken from the normal distribution
with mean p — v, where 4 > v and variance 1.

(a) (10%) Can you find the maximum likelihood estimates (MLE) of u and v?
Give your reason.

(b) (10%) Find the best unbiased estimator of u? — v with minimum variance,
if it is known that 4 = —3v.

4. (10 %) Let Y1,Y5,...,Ys be a random sample with probability density function

_ B ry\s-t
fly) = 5(5) ,0<y<¥,
and zero otherwise, where § > 0 is known and 6 > 0 is unknown. Find an
equal-tailed (1 — «)100% confidence interval for 6.

5. (10 %) The reaction of an individual to stimulus in a psychological experiment
may take one or two forms, A or B. If an experimenter wishes to estimate the
probability that a person will react in manner A, how many people must be
included in the experiment? Assume that the experimenter will be satisfied if
the error of estimation is less than 0.04 with probability equal to 0.95. (Note
that —= [ 5 e™"/2dt = 0.95 and = /1% e=*/2dt = 0.025.)
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6. Let Y; and Y; be independent and identically distributed random variables with

probability density function f(y) = 1 for § < y < 6 + 1, and zero otherwise.
For testing Hy : 8 = 0 versus H, : § = —0.5, consider

Test 1: Reject Hy if Y7 < .02;
Test 2: Reject Hy if Y1+ Y2 < c.

(a) (10 %) Find the value of ¢ so that Test 2 has the same size as Test 1.
(b) (5 %) Find the Type II error probability of Test 2 obtained in (a).

7. (10 %) Let X; and X5 be independent and identically distributed random vari-
ables with probability mass function f(z|@), where 6 could be either 1, 2, or 3,

given by
z 1 2 3
f(zlgd =1) 0.5 0.2 0.3
f(z]6 = 2) 0.3 0.4 0.3
f(z|0 =3) 0.4 0.1 0.5

Find the MLE of 8 based on two observations X; and Xj.

8. (10 %) Suppose that Y7,Y5,

..., Y5 are a random sample from the Poisson

distribution with mean A. Derive an exact 95% confidence interval for A if

(yl,...

7y5) = (]-aoa 1727 1)

Table of x2, for the Chi-square distribution of v degrees of freedom:
Pr(x; > x2..) = o

v
4 d 6 10 11 12

025 | 11.143 12.833 14.449 20.483 21.920 23.337

05 | 9.487 11.071 12.592 18.307 19.675 21.026
a .90 | 1.064 1.610 2.204 4.865 5.578 6.304

95 | 0.711 1.145 1.635 3.940 4.575 5.226

975 | 0.484 0.831 1.237 3.247 3816 4.404
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