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1. Suppose that the pair of random variables (X, Y} has the joint density
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forz>0,y>0,and z+y <1

flz,y) =

(a) (10%) Find the joint density of $ = X +Y and R = XL-H/

(b) (10%) Assume that o and 5 are known. From n independent and identically]

\i}g}_\

distributed copies of the pair (X;,Y;), show that II}_,(1 — S;) is a complete; j
sufficient statistic for estimating v and II? ; R; is an ancillary statistic for: f_»_u

estimating v. What does Basu’s theorem say in this context?

2. Suppose Y1,Y5,- -+ ,Y,, are independent random variables with probability density
functions (pdf for short) written as

filw) = Bie®¥ 4, >0

where 5; = Ox; for unknown parameter # > 0 and fixed unknown constants x; > 0
fori=1,2,--- ,n.

(a) (10%) Show that the joint pdf f(yy, -« ,%.|0) forms a one parameter expo-
nential family with minimal sufficient statistic T = Z?:l z:Y;.

(b) (10%) What is the probability distribution of T'7

(¢) (10%) What is the exact (if possible) or an approximated confidence interval
with confidence coeflicient 1 — o for 67

3. Let (X1, ---,X,) be a random sample from a population with the probability
density function f. Let 8y and 6, be two constants with 8y < ¢,. Obtain a size
¢« uniformly most powerful test for testing Hy : 8 = 8, versus H, : # = 0, in the
following cases

(a) (10%) f(z)=e =9 for z > 6.
(b) (10%) f(z) =6z2 for z > 6.
4. Let (X1, ---,X,) be a random sample with the probability density f. Find a

maximum likelihood estimator of 8 in the following cases

(5—8)2

(10%) f(x) = Ss=e #* for —00 <z < 00 and § # 0.
(b) (10%) f(z)=60"(1—8) ' forz=00rzx=1and f [l 5].
(

f 676
10%)f(:c):lforO<:r<lif9=1andf(:v)=ﬁfor0<x<1if9r:2.




