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1. A recent study reports that the average time spent online is 7 hours per day.
(a) What is the probability that time spent online tomorrow will exceed 12 hours? (4%)
(b) If the variance of time spent on line per day is 16, what is the probability that time spent online tomorrow
will be between 2 to 12 hours? (6%)

2. The joint distribution of pollutant standards index (PSI) collected under without using an air filter (X))

and with using air filter (X,) is

1/4, 0<x,<4,0<x,<2,2x, <x,
f(xp xz) = .
0, elsewhere
(a) Find E(X,|x,) and V(X,|x). (10%)
(b) Let W =X, —X, be the reduction in/PSI due to using an air filter. Find the probability density function
of W, and E(W). (10%)

3.Let X1,---,X, bea. random sample from f(x)=(1n'BB) el 000 "
X.

(a) Find the complete sufficient statistic for 3, and the MLE of f3. (10%)

(b) Find the UMVUESs of 1In3 and (In B)?, respectively. (6%,8%)

4.Let X1, --,X, bearandom sample from a continuous distribution function F(x),and F'(x)= f(x).

Let X, denote the " order statistic.
(a) For some o, where 0<a <I,let x, satisty Féxgp)y=0o _and f(x,)>0. Moreover, m/n—a.

(al)Show that F(X,,) converges in probability to a constant and find that constant. (6%)

(a2)Find the limiting distribution of NG (E(X () — . (6%)
(Hint: The limiting distribution of \/;(X(m) —Xy) 1s N(O,a(l=0o)/[ f(xy )
(b) Find the limiting distribution of Y, =n[l- F(X,,)]. (10%)

n (n)
BxP-! xP )
5.Let Xi,:-+,X, bea.random sample from f(x)= . CXP(—T)’ x>0, A>0,and B isknown.
(a) Find the likelihood ratio size a testof Hy:A=X, vs. H (A #A,. (10%)
(b) Find an equal tailed 100(1 -« )% confidence interval for A. (6%)
g b

¢) Let the priorof A be m(A)=———exp(——), A >0, a,b>0.

© p 9 @ p( k)
Find the posterior distribution and the posterior mean of A. (8%)
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