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1. (15 points) A random sample X1, Xy, ..., X,, from a normal distribution

with ¢ = 1 is to be used to test the null hypothesis u = uy against the
alternative hypothesis 4 = u;, where y; > pg. Use the Neyman-Pearson
lemma to find the best critical region of size a.

2. (15 points) Let X,, X3, X3 have a continuous joint distribution with a
density ‘

| glazy +bzy +cx3) for0<z; <1, i=1,2,3
fla1, 22, 2) = { 0 otherwise

where a, b, ¢ are positive constants. Find:
(a) ¢ as a function of (a,b,c).
(b) The conditional density of (X, X3) given X3 = z3.
(c) The conditional density of X3 given X = z1, Xo = .

3. (20 points) Is the statistic Y = (X; + 2X>2 + 3X3)/6 suflicient for
estimating the parameter 6 of a Bernoulli population?

4. (20 points) Let Y(;) < Y[y denote the order statistics of a random

sample of size 2 from a normal distribution with mean 0 and variance o2.

Find E(Y{y)).

5. (30 points) Let «, B, v be arbitrary positive constants and let U
and V be independent chi-square random variables with m and n degrees of
freedom, respectively. Let Z = yU/V and W = U + V.

(a) Find the conditional probability density function of W given Z = z.
(b) Find the distribution of T' where T is defined as

(v+ 2)W
aZ + By




