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NOTE:
(a) Show your work step by step to receive credit.

(b) You might need the following information: If a r.v. Z has the standard normal

distribution, P{0 < Z < 2,06} = 4803, P{0 < Z < 2.17} = 4850, P{0 < Z < 2.33} =
4901, P{0 < Z < 2.58} = .4951.

1. (20 points) Lel X,Y be independent, each with the exponential distribuiion with
density f(z) = Ae™*. Show that Zy = X + Y and Z, = X/(X + V) are independent,.

2. (20 points) Let X, X,,..., X, be a random sample from the beta distribution with

density f(z) = Cx*(1 ~ ), 0 <z < 1.Let Sy = X+ Xa+ -+ X,,. Tind the smallest n
for which P{S, > 0.75n} < 0.01.

3. (20 points) Conditioning on sample variance S? == 52, ifr.v. T has a conditional normal
distribution N(0,0%/s%) and if S? is distributed as (0?/v)x2, where x2 has the chi-square

distribution with v degrees of freedom (df). Prove that T has an unconditional Student’s ¢
distribution with v dJf.

4. (20 points) Let Xy, Xs,..., X, be a random sample from the distribution with density
flx;0) = (1/0]8/ (8 + 1))*, where z = 1,2,.... Determine the UMP test of the hypothesis
Hy : 0 = 6, against the alternative I, : 8§ > 6,

5. (20 points) Let X and Y have the joint density uniform on the triangle with vertices
(0,0),(2,0) and (3,1). Find

(a) E(X|Y) and B(Y|X).
(b) Var(X|Y) and Var(Y|X).
() E(X), B(Y),Var(X) and Var(Y).




