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Please answer the following questions one by one! Fﬁ_{
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1. Let X, be independently Nz, o°) distributed, for ¢ = 1,2, -+, ng; Yo beindependentiv 7y 5 4
Ny, o?) distributed, fori = 1.2,-- -, 7y, such that {X;} and {¥:} beindependent. Derivhess §

(state rcasons) a confidence interval for sz — piy, when t
(a) o is known. (5%]

() o?is unknown. (10%%)
{c) Suppose o? is unknown, derive a test statistic for e = gy against A ey 75 1y 2
level o from result (b). (5%)

9. Suppose X has a Poisson distribution with mean A.

(a) Find the characteristic funciton ol A. (5%)
(b) Define g =X - )x)/\fj\, show that the limiling distribution of Z as A — o0, is the
standard normal distribution. (5%

2 Let X and Y be two random variables. Show that

(a) Var(Y) = BE[Y - E(V N+ EB[E(Y [ X) = E(Y)]* (10%%)
(b) If Var(Y) < oo, then Var(Y[X) € Var(Y). (5%)

4. Supposc f(x) = 0%{1 — 0]'7%, for ==0,1, and 0 otherwise. Let /f : 0 = 1/10, A 0 >
1/10. If a sufliciently large sample s taken to jusiify using the central limit theorem,
what critical region of size .05 would you select for this test. (10%%)

5 (Consicder n items whose Limes to (ailure X, XNz, -+, Xn form a sample from the expo-
nential distribution with mean g When the experimenls stop at time I, 7y {0 < ny < 1)
railed items are observed, the corresponding failure times are 3,0 = 1,2, -+, 1. And the
rest n — ny items are still alive ab time 7' Dxpress the likelibood function for this pic-

nomenon. (10%}

B. Just give the answer, don’t show your derivations!
(a) Let X ~ N(0,1), then Var(X*)=

(b) Given the fact thal the expected value of an [7 variable with ny and n; degrees of
freadom is equal ta 1z (12 —2) for ny > 2. Then the vatiance of a t variable with n {n > Z)

degrees of freedom 15 . (5%

(5%

{c) Lel Wx(f) = log{ Fieap(t X))}, for all i < Ly, where i > 0. Ther (D)
and W7 (1) = . (5%

"

e

() A population with & members tabeled conscculively {rom 1 to 0. The popuwation is
sarpled with replacement and n members of the population arc observed and their labes
Xy, Xa, - X, are recorded. Then iz a minimal suflicient slatistic for 8. {53%:)

(e) Let Xy's be random variables, B(X:) = 0, Var(X;) = o?, for i # j, correlation] Xy, X))
=p, il i = j|=1, and 0 otherwise. Then BT, (X — X)%) = L owhore
N ) L] =Rt
X =2 Xijn. D75 ;
(1) Let X; be Lid. Bernoulli{pl, z = 1,2, n. Find the UTMVUT [or p. _{5%)

(g) Let X beiid, (0,1} disiribated, for i=1,2. Then X, /X, follows
distribution. (5%%]



