i -
Fi L]

#8 : MEARE

BiR :

92

6

BN 112 BEERTIHEEE RSN

R : 92

HIMZE1INRN

. Let X; ~ N{p,0?) fori = 1,...,5. X; are uncorrelated. Use X; to construct a statistic

with the indicated distributions.

) x3, (3 points)
(it) ¢-distribution with df = 3, (3 points)
(iii) P-distribution with df = (2,3). (4 points)

- Let X ~ beta(a, ), where o > 0 and B > 0. Given the pdf of X

_ F(a+ ﬁ) a—1

i Lt — pyf-1
f(w)_I‘(a)l"(ﬁ)m (1-z)7, 0<z <1,
(1) Find EX™ and var(X). (10 points)
| (i1) Use (i) to obtain the variance of U (0, 1). (5 points)

. Let Xy,..., X, be i.i.d. random variables from U(a, ), where oo < 8. What are the

MLEs of ¢ and 3? " (10 points)

. Let X1,..., X, beiid. random variables with cdf F(+), and let the statistic

Fu(z) = % > 1t <),

where I(-) is an indicator function.

(i) Show E[F,(z)] = F(=z). (5 points)
(ii) Find var[F,,(z)). (5 points)
(iii) Is F,(z) an UMVUE of F(z)? Why? (5 points)

. Let Xy,..., X, be iid. random variables from N (@, 0%). Assume o is known. Use the

likelihood ratio test to Hy : = o v.s. Hj : it # po at the Ievel of significance a.
(15 points)

- Let¥, be a sequence of random variables satisfying 1/n(Y;, — ) = N(0, 62) in distribu-

tion. For a given function g and a specific value of 4, suppose ¢/(1) = 0 and g (1) exists
and is not zero. Show

"
nig(Yy) — g(p)] — 02%{)—)& in distribution.

(15 points)

. LetY, = bx; +¢; fori = 1,...,n, where z4, ..., z, are fixed constants, ¢;,...,¢€, are

iid N(0,0%) and o? is unknown.

(i) Find the MLE of b, denoted as b. Show that b is unbiased, and find var(b). (10 points)

(ii) Show that b; = Yoa Yi/ 3% | z;is an unbiased estimator of b, and calculate var(f)l).
(5 points)

(iii) Compare b and by, which one is better? (5 points)
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