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Note: You can use either Chinese or English to answer the questions below. The total number of points is

100. The points for each problem is indicated in the parenthesis. You need to show all the work to recejve
the points.

1. The random variable X has the beta(e, b) distribution, and the conditional distribution of ¥ given that
X =2 is Bernoulli(=).

{a) (10 points) Find Var(¥").
(b) {10 points) Find Var[E(Y!X)).
Hint: Beta distribution, beta(a, b)

Ta+b) .

pdfs fx(m)= OO M-z 0<2<l,  where D(r) =rl;

Bernoulli distribution, Bernoulli{p)

pmf: fy(z) =p“(1~p)'™, =01, 0<p<l;

2. A box contains eight balis, five red and three white. Suppose three of the eight balls are randomly
sclected and put in a bag.

(a) (10 points} What is the probability that the bag contains 3 red balls?

{12) (10 points) If a ball is randomly selected from the five remaining balls in the box, what is the
probability it is white?

(c) {10 poinls) Suppose it is known that at least one of the three balls that were put in the bag is
white. Now what is the probability that the ball randomly selected from the remaining five is
white?

3, Let Xj,..., X, be a random sample Irom the distribution with pdf
fl@i) =025, o<z <1, 6>0

{a) {10 points) Obtain a method of moments estimator of 8.
(b) {10 points) Obtain the maxinum likelihood estimator of 8.

{c) (10 points) Obtain the Cramef-Rao lower bound for the variance of unbiased estimators of 8.

4, Let X be a siugle observation from a distribution with density

0.5, ~l<z<l, HO=O0
1-2%), -l<z<l, iff=1

o

(a) (10 points) Consider testing Hy : @ = 0 versus Hy : § = 1. Find the level of significance and power
of the test that has rejection region R = {z : z > 0.8}.

{b) (10 points) Prove or disprove the test in part (a) is the most powerful test of its size for testing
Hy versus H,.
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