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. If Xis a random variable, h(x) is a non-negative real-valued function, and cis any

positive constant .  Prove that
E(u(X))
¢

(@) (10pts)P(u(X) = )=

(b) (5 Pts)Use the result in (a) to prove Chebychev inequality
1

o7 for any k>0, where EX)=¢ and V(X)=0".

Pl X-u | 2kol=

. (10pts)Show that when the population size N approaches infinity, and M/N is kept fixed

when N approaches infinity, a Hypergeqmetffeaistabution Hyp(N, M. n) can be
approximated by a binomial distributigfl.
(10pts)Let X1, X2 be independent standéard normal random vézidbles, derive the distribution

of Xi/Xa.

(10pts)Prove that: If X« cofiverge in probabilityto-X-and,Y - CONVErge in probability to Y,
then X+ Y.converge in probability to X+Y.

. Let Xi, -, X» be alrandom sample ffom a population.with.pdf ;@)= 6 ‘exp(-x/ 0), for x,

6 >0

(a) (Spts)Find MLE.of @.

(b) (5pts)Find MLE 6f '@ % and\the asymptotie distribution of thisiestimator.

(c) (10pts)Find the UMVIUE 0f @ .

(d) (10pts)Find the MP $ize @testfontesting He: 0= 0 o againstHu =600,
(5pts)Is this test UMP for testing Ho, 9= o againstH . 40=>80? Why or Why not?

(e) (10pts)Find the size ‘@ LR(Likelihood Ratioytestfor testing Ho: 6 =6 o against Hi:
6 #+ 0.

(10pts)Let X1, *+*, Xo be a randGm,sample frome Begnotlt distribution,

fix | B)= 6'(1-0)"x=0,1,and let 6~UNIF(, 1). Find the Bayes estunator with
respect to a weighted squared error loss; L(t; 6)=(t- 6 Y6 (1-0).
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