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You have to show your work in details for the first 3 problems to get full credit. For
the last four, each problem has only one correct answer, but with a penalty of 2 points
for wrong answer.

LLet X),X,,,X, bearandom sample from the uniform density

1
~, 20<x<30
fx=3g" :
o » Otherwise |
where 6>0.
(a) Find the maximum likelihood estimator of 6. (10 points )
(b) Find a 90% confidence interval for 4. (10 points )

2.Let X,,X,,-+,X, bearandom sample from a distribution with density function

f(x)={(l+0)x‘9, 0<x<1

0 , otherwise ,

(a) For n=1, in particular, find the most powerful test of size & =0.10 for

testing H,: &=1 against H,: =2, (10 points)
(b) Based on the random sample X,,X,,---,.X,, find the form of the best critical
region for testing H, against H,. (10 points )

3. Suppose one observation was taken of a random variable X which yielded the
value 1/2. The density function of X is

_2x_2 , 95x <1
g(x|@)=41-0 .
0 otherwise .
and the prior distribution of & is 5& |
2 N
40(1-6%) , 0<6<1 =

h(8) = {

0 , otherwise .

(b) Find a 90% credible set for 4. (10 points )

(2) Find the Bayes estimate of ¢ under the squared error loss. (10 points ) E
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4. Let X, X, X, X

n+l

be a random sample from »(y, o?), where g and o’

¥

are both unknown. Set X,:lzx, and Sj:lz(x,—)?)z. What is the
n | Ay

i=|

value of & suchthat &(X,-X,,,)/S, hasa t-distribution ?
1 n n-1 n(n-1) .
A. B. 1)——— C. 1’——— D. 1}— 10 points
Jn+l n+1 n+l n+1 (10 points )

5. Suppose that X, X,,---, X

is a random sample from the uniform distribution on

n

(0, 1) andlet R be the sample range. Whatis P(R<1/2) ?

n B. n C. n+l D n+l

A =7 - - - AT
2 2 2 2

(10 points )

6. Let X and Y have a bivariate density function which is proportional to xy for
O<x<y<l and 0, otherwise. Whatis E(¥Y|X =x) for O<x<1?

3 3
JUoxh g2 X)) o2 (10 points )
3(1-x?) 3(1-x") 3x 3

7.Let X, X,,---,X, bearandom sample of size »>2 from a Poisson distribution
with mean A . Consider the following three statistics as estimators of 1.

L y=lzx, 1L ‘—1—12()(, -Xy 1L 2X,-X,
n n-—

i=l
Which of these statistics are unbiased ?
A.lonly B.Ilonly C.Hlonly D.I IIandIIL (10 points )
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