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1. (15%) Let Y = exp(Z) and Z be a normal random variable with mean 4 and variance

o?. Compute the mean and variance of Y.

2. (15%) Let X, Y, and Z be independent N(0,1). Let ©, ®, and R be the corresponding
random variables with X = Rsin ®cos®, Y = Rsin®sin©, and Z = Rcos . Find the joint
distribution of (@, ®, R).

3. (20%) Let Xi,...,X, be a random sample from a normal distribution with mean

i : : ; i 3 n(Xn— = 9
and variance o”. Derive the distribution of ﬂ(s—’f—“), where X, = 1YL, X; and S, =

1 1

BTy it (X; — X,,)? are the sample mean and sample variance, respectively.

4. (10%) (15%) Let Xi,...,X,1 be a random sample from Bernoulli(r) and k] =
P(S", X > Xppq|m). Find the maximum likelihood estimator of h(m) and derive its asymp-

totic distribution.

5. (10%) (15%) Let {21, .., z,} be observed values of a random sample {X, ... , Xy} from a
normal distribution with mean x and variance %, where o is an unknown constant. Express
the corresponding p-value and power function of the likelihood ratio test for the hypotheses

Hy : 0 > g versus Hy @ < plo.



