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(20 pts, 10 pts for each part) Let X |, X,, ..., X, be 1.1.d. random variables
having the uniform distribution U[0, 6].

+1X

(a) Show that when 6 € ® = (0, ), the UMVUE of 8 is ———X,,.

(b) Suppose that ® =(1, o), show that the UMVUE for 0 1is

n+l
Loy (X my) + Xyl (Xmy) -

2. (32 pts, 8 pts for each part) Suppose that X, X, %, X, are i.1.d. N(u,o),
where peR and o’je RE.
We are interested in.tésting the null hypothesis H, inor\ H  , against the
alternatiye'hypothesis H, : 4> 0,65 <1"
(a) Find the Likelihood ratio test for the abovenull and alternative hypotheses.
(b) Can the above hypotheses use intersection-union method?
(¢) Find the intersection-union fest.
(d) What is the difference betweenpart (a).and (c)?

3. (48 pts, 12 pts for each part) Suppose that we have a random sample (X, X, , ...,
X . ) form ‘a distribution with a Lebesgue probability density function 1, which is

A

givenby [f(x) = I“ﬁ('ﬂ) exp(Ax — fe’) forall x e(—oo.00) whete (fand A are

positive parameters andi] (%), is the gamma function. Suippose that |« isa
constant in  (0,1).

(a) Suppose that A =1.Find a statistic ¥ that is complete and sufficient for

g.
(b) Suppose that Aw=d,. Let Y,:ex" for i=1,...,n.17=n"z:'=11’,. and

W = H:;l (X 1Y ) Show that W is independent of the statistic ¥ in part

(a).
(¢) Suppose that ¢ is a test for testing H,:1<1 vs. H, :1>1,such that

f,<a under H, and f,2a under H,,where B, isthe power

function of ¢ . Show that E(g|V) =« almosteverywhere when 4 =1,
where V' is the statistic in part (a).

(d) Find a UMPU level a testforthe H,:A<1 vs. H :A>1. Also,
express the rejection region of the UMPU test using the statistic W in part
(b), if possible.
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