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(20%) 1. A random variable X has a probability density function given by f(x) = %e"’d, x € R. Find

the moment generating function of X.

(20%) 2. Let ¢(z), z € R, be the probability density function of a standard normal random variable.
For x,y € R, the joint probability density function of random variables X and Y is defined by

(1 +e)h(x,y), if xy=0;
far(6y) = {(1 —h(x,y), if xy <0,

where 0 <& <1 isaconstantand h(x,y) = ¢(x)¢(y). Find the marginal probability density
function of X.

(20%) 3. Let Xy, X, ... be a sequence of independent and identically distributed random variables with
common continuous distribution function F.For n € N, define

" lmax{Xy, X5, .., X}, if n>2.

Find the limiting distribution of n(1 — F(¥)).

(20%) 4. Let Xy1,X,, ..., X, be arandom sample froma N(i,02) population with —co < p < o0 and
0 < ¢ < . Define

AR 1 —
X =152, X and $2 =130 (X, - D2,

: X . . .
Suppose that n = 4. Find the value of ¢ such that ;—2 is an unbiased estimator of 'i%

(20%) 5. Let X3, X5, ..., X, be arandom sample from the population with cumulative distribution function

0, if x<1;
e if 1<x<?2
T et 1 =X H
F) =42 2
1—-2-, ifZSx<3;
1, if x =3,

where 0 < 8 < 1. Find the maximum likelihood estimator for 8.




