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1.(10%) Let P(4)=0.3 and P(B)=0.6 Find
(@) P(AU B°) if A and B are disjoint. (5%)
(b) P(4] B°) if A and B are independent. (5%)

2.(12%) Let X be a continuous random variable with p.d.f.

3/10, -1<x<0;
f()=9 kx, 0<x<1;
0, ow.

@) Find k=2 (5%) |
(b) Find the pdfof ¥ =X2.  (7%)

3.(12%) Let X be a discrete random variable with pmf f(x)=(1/2)"1,,_,

(@Find P(X >2| X<4) (5%)
(b)Find E(X)  (7%)

4. (8%) Let X,,X,,...,X ,X,, berandom sample of size n+1, n>1 - fro, a distribution that is
N(u,0%).Let X=)" X,/n and S>=)" (X,~X)*/(n-1).Find the constant ¢ so
that the statistic ¢(X —X,,,)/S has a r-distribution.

5.(17%)Let X,,X, areiid with the pdf uniform(0,8) and let R=|X, - X, |.
(a) Show that the pdf of Riis
2

11:6) = ~—é—2-(9—~t) for 0<r<6

10%
eleswhere (10%)

0
(b} Use the result in part (a) to find csothat R <8 <cR isa 81% confidence interval for &

6.(10%) Let X be the mean of a random sample of size n from a Normal (,16) distribution. Find
the smallest sample size n such that (X -1, X +1)is a 0.9 level confidence interval for 1 .
Given P(Z <1.28)=0.90, P(Z <1.645)=0.95, P(Z <1.96) =0.975, where Z is N(0,1) random

variable.
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7.(17%)An observation Z takes one of four values according to one of the three distributions shown
in the following table of probabilities:

90 81 92

z, 02 05 03
z, 03 01 0
z, 0.1 02 04
z, 04 02 03
Consider testing H,:0 =6, against H,:0=6, or 6,
(a)Find the likelihood ratio statistic A .(5%)

(b)Determine all critical regions for Z defined by rules of the form A <1 (4%)
(c)Find type I and type Il errors when € =6, for testin (b). (8%)

8. (14%)Let X,,X,,....X,n>1 and 1,%,,...Y, m>1 betwo random sample from N(u,,07)
and N(u,,07), respectively. Let )?=Z:=1Xf/n, Sy =Z;(X,»—)?)2 , }7=Z;}§/m and
Syy = Z: (¥, -1y

(a) Suppose n=26, m=18, §,, =900 and S,, =170. Use these data to test H;:0, =0, v.s.

H,:o0, # o, (with significance level 0.05). Given.

Fo.025,2618=0.43, Fo.05,2618=0.50, F09526,18=2.13, Fo975,2,18=2.48
Fo02s,2517=0.42, Foos,2517=0.49, Fo9s,2517=2.18, Fo975,2517=2.55

(b) Suppose &, =0,.n=10,m=8, X =120, ¥ =116, S,, =56and S,, =40 . Use these data
totest Hy:p =, vs. H;:pu > p, (with significance level 0.05). Given.
Too25,18=-2.10, To.0s,18=—1.73,
Too2s,17==2.11, Toos, 17=—1.74,
To02s,16=—2.12, To.0s,16=—1.785,



http:TO.05,16=-1.7S
http:16=-2.12
http:18=-1.73
http:18=-2.10

