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1.  (20%) If X is a random variable having the standard normal distribution and
Y — X2

a) IPind the covariance of X and Y.

b) Are X and Y independent? Explain.

2. {20%) Consider a random variable X having binomial distribution with the
parameters § = 1/3 and n — 3. [ind the probability distribution of Y = (X — 1)%.

3. (20%) Given a random sample of size n from a normal population with u -= 0, use
the Neyman-Pearson lemina to construct the most powerful critical region of size « to
test Hy : o — op against H, : 0 — 0y > 0p.

4. (20%) Suppose that there are n, and n, random samples in groups 1 and 2,
respectively, X1, Xy, ..., X, in group 1, and ¥},Y,,...,Y,, in group 2. Both random
variables X; and Y; follow the distribution with probability density function fi(t) =
Avexp(=Ait),2 = 1,2. Derive a 100(1 — )% confidence interval for the ratio A;/A..
(Hint: I"ind the distributions of ¥ X;, T Y; and T X;/ S Y:.)

5. {20%) A random variable X has a probability density function

N 1 a-1,-z/8
f@)—ﬁﬂﬁﬂw e 7,

where « is a positive integer. Prove that

PX <k)=PY >a-1),

where random variable Y has a probability distribution

Yo—A

f(y)-—'\;! . and A= k/f.




