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Show intermediate steps and formulas for partial credit. You must explain how you compute your results or

answers for full credit.

1. (30 points)

Given any p and N, let X have a binomial distribution with parameter p and N. What is the resulting

distribution of X under each of the following conditions?
(a) (15 points) Suppose that p is uniformly distributed on the interval [0,1] for any fixed N.
(b) (15 points) For each fixed p, suppose that N follows the geometric distribution with

py(n)=(1-p)B"", forn=1,2,...

2. (20 points)
Suppose a pair of dice are tossed and X, is a random variable whose value is the result on die 7, i=1,2. Let
S be the random variable whose value is the sum on the dice (S = X, + X,).
(a) (5 points) Find P{S =6}.
(b) (5 points) Find P{X, = j|S=6} forj=1,2,3,4,5.
(c) (5 points) Find P{S=6|X, =} for;j=1,2,3,4,5.

(d) (5 points) Find E(X,|S =6).

3. (25 points)

2 2 . . Hy:p=p
Suppose that X; ~ N(u,0°), where o is known, and we wish to test .
Hy:p#p

Please find the generalized likelihood ratio (GLR) test and determine the critical region for the GLR statistic.

4. (25 points)

1 ifxeAd

if A is a set, then the indicator function of A, denoted by I, is definedas 7 4(x) = {O fred

Let 4=(0,6),then f(x;0)= %I (0,6)(x) . Please find the statistic is sufficient.for 6.



