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L Let X;, X5,---, X, be a random sampie from a population with p.d.L. f(z}0) = 82°~3 § <
z<1and@>0.

{a) Find the sufficient statistic of 4. {5%)

(b} Find the method of moment estimator of . Is the estimator sufficient ? Why ?

(8%)

{¢) Find the maximum likelihood estimator (MLE} of 8. Is the MLE sufficient ? Why

? {8%)

L
(d) Find the MLE of the mean of the distribution. (5%)
2. Let X), X3, -+, X, be a random sample from a population with p.d.f. f{z|8) = fe# 1 >
0and 8 > 0.
(a} Find the uniformly minimum variance unbiased estimator (UMVUE} of 8. (8%)
t t
(b) Find.the UMVUE of g(§) = f (1 - F(2)8)]dz = / e ¥dr = 6(1 —e ) for t > 0.
0 0

(12%)

3. Let Xy, X;,--+, X, be a random sample from the population with pmf f{z8) = _"9: L L=
0.1,2,---and 8 > 0.

{a) Find the MLE § of 6. (5%)

{b) Find an approximate 95% confidence interval (C.1.) for ¢ by usiug the asymptotic

distribution of 8. (8%}

(¢} Find an approximate 95% C.L for }. (5%)

4. Let @ have 3 possible values 8,, 6, and 85, and the probability distributions correspanding
to different values of ¢ are given below.

i 0 1 2 3
p(:{0;) 1 0.05 0.05 0.0 0.50
plilfa) | 0.05 0.80 015 0
p(flf:} ( 0.90 0.08 0.02 0

A single random variable X is observed.

{aj Find the MLE of ¢ {
ib) Find the likelithood-ratio test for testing Hy: 6 =8, vs H,:6 ¢ {#2,8:}, & =0.130.

3
(¢} Is there a uniformly mest powerful test for testing My : 8 =t vs. H, : 0 €
185,805}, ¢ = 0.10 ? Justily vour answer. {3

3. Let Xy and X» be 2 randoin sample from a populatior with the uniforin (0,8 + 1) distri-
bution. For testing Hg:8 =0v.s. H, -8 >0, we have two compeking tosts:

(1) e[ X1} Reject M if X) > (.95

(i) @9{ Xy. X2): Reject Hogif X\ + Ay > ¢

(a) Find the value of ¢ 50 that ¢; has the same size as ;. {10% ]

= *-"'

(W} Is 22 a more powerful test than 3, ? Justify vour answer, (&%)



