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1. Let the joint probability density function of (X,Y) be
fxy)=1, 0<x<l, x<y<x+l.

(a) Find the marginal probability density functions of X and Y.(8%)
(b) Find the covariance of "X and Y. (8%)

2. Let X,<X,<--<X, be the order statistics of n independent observations
from a U(0,1) distribution and let Y, be Y, =X, —X, . Please calculate the
expectation of ¥, as n—>o.(15%)

" 3. One observation, Y, is taken from the normal distribution N(0,5%)

(a) Find an unbiased estimator of o*.(5%)
(b) Find the maximum likelihood estimator of &.. (9%)

4. Let X be asingle observation from the probability density function
f(x)= 0x°*; xe(0,1)and 6>0.
Let ¥ =—(logX)".

(a) Find the probability density function of Y. (7%)

(b) If the set [—}21, y] is the confidence interval of &, please calculate its

confidence coefficient. (8%)
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5. Let X,,X,,....X, bearandom sample from the normal distribution N(6,1).

' (a) Show that the uniformly minimum variance unbiased estimator (UMVUE) of

6 is X* L (15%)
n

] .
(b) If Var (A_’ 2 —1) = % +39” Does the variance of X2 _1 attain the Cramér-
n) n* n n

Rao lower bound for estimating 67 ? Give your reason. (10%)

6. Let p equal the proportion of Americans who have brothers or sisters. Suppose a
random sample of »=1,600 Americans yielded y=1,280 who had brothers or

sisters.

(a) Give an estimate for the proportion p . (5%)

(b) Please construct an approximate 95% confidence interval for the proportion p
based on the collected data. (10%) Hint: zo.025= 1.96 and 205 = 1.645




