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(1) Let Xy,..., X, be a random sample from the exponential distribution on (@, oc) with
scale parameter #, where ¢ > 0 and a € K.
() (%) Find the UMVUE of ¢ when € is known.
by (5%) Find the UMVUE of & when a is known.
(¢} (8%) Find the UMVUE of ¢ and «.
{d} (%) Find the UMVUE of P(X; > 1) for a fixed t > «.
(2} Let X be an observation from the distribution with the probability density function
given by
ﬂ@m:%&%m,w¢<9<L

(a) (5%) Find the constant ¢ in terms of 6.
(b} (5%) Show that if 0 < o < 0.5, then aX + B is admissible for estimating E{X)
under the squared error loss.
(3) Suppose that X has the discrete probahility mass function given by

%, if w=-1.1;
plz|f) =< 1—-6, 2=0,
0, elsewhere.

{a) (2%) What is the MLE of 67
(b} (3%) Find the UMVUE of 8.
(4) (%) Let Y be a random variable and m be a median of ¥'. Show that, for any real
numbers a and b such that m<a<borm > a>b, E|lY —a|l < E|lY —b|.
(5) Suppose that X3 and X5 are two independent random variables from the uniform dis-
tribution U{—1,1). Let Y] = X; + X7 and Yo = X — Xo.
(a} (8%) Find the joint probability density function of Y7 and Ya.
{h) (5%) Find the marginal probability density function of Y;.
(¢} (5%) Find the mean and variance of ¥ given Ys = 0 if they exist.
(6) Let Xy.....X, be a random sample from a distribution with the probability density

function as

g(1 —2)"!, Ho<a<l
fwm={( )

0, elsewhere.
(a) (& 70] Find the form the uniformly most powerful test of Hy : 8 = 1 against Hy :

f>1.
(h) (3%} Find the likelihood ratio test for testing Hy : 8 = 1 against Hy : 8 # 1.
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(7} Let ¥ = (X;,X3) have a bivariate normal distribution with mean u and covariance

matrix ¥ given hy
L 5 «_ (1 Bp
H=1 4 /) &7 50 256 )°

Suppose that p > 0 and P{6 < Xy < 14|X; = 5) = 0.68. Note that P(Z < 1) = 0.84

when Z ~ N{0,1).

{(a) (5%) Please deteriine the value of p.

(b) (5%) Let U = X7 + Xp and V = X; — X4, Please determine the distribution of
random vector (U, V}. Are U and V independent? Explain.

(¢} (5%) Find a matrix A and a real vector b such that

T=A4X+0

follows a standard bivariate normal distribution with mean pr and covariance Xy

| 0 10
-'“Tm(o)' ET"—"(O 1)'

(d) (%) Let W = (Y — p)’S Y — 1). Find the mean and variance of W2
(8) Let Xy,...,X, be a random sample from the uniform distribution on the interval [0,
1} and let R = Xy — X1y, where X(; is the ith order statistic,
(a} (5%) Derive the probability density function of R.
(b} (5%) Find the limiting distribution of 2n(1 — R).

given by
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(9) Let {7}, {W,}, {Xn}. {¥o}. {Zn} be sequences of random variables. Assume {1} is
hounded in probability, Wy, 2 W, Xn — X, Y <25 Y, and Zy, —— 2. We denote
op(X) as

Yy = 0p(X,) if and only if ;ﬂ £, 0, as n ~» o0.
Decide whether the following statement is True(T) or False(F'). |
(2) (1%) ( ) Xy - X
;’% (b) (1%) () Xn¥aZ, 5 2XY.
Z |
}__7 (c) (1%) ( ¥: { X} is bounded in probability.
Y
;{, (d) (1%) ( }: {7} converges in distribution.
1 . op
(& (1%) ()i 4 D
g Zn .2
(F DA% () Wy S WY,
r () (%) ( ) VXn 2 VX,
&= 9 Py
() (1%) ( 3 vy

(i) (1%) ( ) 0p(T3) 25 0,

() (1%) ( )2 Znop(Ty) —= 0.




