[image: image1.png]B o ol kR R AT S A A B 43, 2001.02.19 Lof1

. A man with n keys wants to open his door and tries the keys at random. Exactly

one key will open the door. Find the mean number of trials if

(a) unsuccessful keys are not eliminated from further selections (5 points)

(b) unsuccessful keys are eliminated. (5 points)

. Let A, B, and C be independent random variables, uniformly distributed on (0, 1).

What is the probability that Az? + Bz + C has real roots? (10 points)

. If (X,Y) has the bivariate normal pdf

fz,y) = (L _1p2)1/2 €xp <2(1_—1p2) (2” — 20my + y2)>

show that pxy = p. (10 points)

. Let Xy,..., X, be a random sample from a population with pdf fx(8) = 1 J(0 <

z < 0). Let X1y <+ < X(ny be the order statistics. Show that Xay/ Xy and X
are independent random variables. (10 points)

. The random variable X is distributed as P(X = 0) = p, P(X = 1) = 3p and

P(X =2)=1-4p, 0<p< 1/4. Determine whether the family of distributions of
X is complete. (10 points)

. Let X1,..., X, be a random sample from a population with uniform distribution on

(0,1). Find the limiting distribution of (X; - - - X,,)/™. (10 points)

. Let X1, ..., X, be arandom sample from a population with exponential pdf f(z|a, 8) =

%e‘(z“")/ﬂf(am)(x). Show that T' = (X1, X[ X; — X(3)]) is a minimal sufficient statis-
tic for (e, B). (10 points)

. Let Xi,..., X, be a random sample from a population with double exponential pdf

f(zl6) = 1e7=% z,0 € R.

(a) Find the MLE of 6. (10 points)
(b) Determine whether the MLE of § is a UMVUE. (10 points)

. Suppose that we have two independent random samples: X, ..., X, are exponential(f),

and Y1,...,Y,, are exponential{y). Find the likelihood ratio test of Hy : 6 = p versus
Hy: 6 # p. (10 points)
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