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1. Let X;,..., X, be a sample from a population with the Rayleigh density

T z?
f(z;0) = s {—2—92} , ,0>0.
(a) (5%) Construct a level o hypothesis test of Hy: 6 =1 versus Hy : 6 > 1.
(b) (10%) Find the 95% confidence interval of 4.

2. (15%, 5% for each) Let X1, ..., X,, n > 2, be independently and identically distributed with
density

f(5:0) = Zexp{~(~ w)/o}, = 2 p,
where 0 = (u,0), —co < p < o0, o > 0.
(a) Find a method of moment estimator for 6.
(b) Find the maximum likelihood estimator of 6.

(c) Find the maximum likelihood estimator of Py[X; > #] for ¢ > p.

3. (15%) Let X has a continuous uniform distribution on the interval (0, 27).
Consider ¥ = sin?(X). Find the cumulative density function (cdf) of Y.

4. (20%, 10% for each) Suppose X1, Xs, ... are jointly continuous and independent, each dis-
tributed with marginal pdf f(z), where each X; represents annual rainfall at a given location.

(a) Find the distribution of the number of years until the first year’s rainfall, X1, is exceeded
for the first time.

(b) Show that the mean number of years until X; is exceeded for the first time is infinite.

5. (20%, 10% for each) Suppose that X, ... , Xn|0 Hd N(8,5?) where ¢ > 0 is known. Suppose
6 ~ DE(N) where

7(f) = %e"\!ol, feR, )>0.
(a) Find the posterior distribution of § given X3, ..., X,.
(b) Find a level 1 — e credible region for 8 given X3, ..., X,.

6. (15%) Let X be any random variable, and g(z) and h(z) be any functions such that all of
the Eg(X)], E[M(X)], and E[g(X)h(X)] exist. If assuming g(z) is a nondecreasing function
and h(z) is a nonincreasing function, then prove that

Blg(X)MX)] < Blg(X)]E[A(X)].




