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1. Let A,B,C bethree events, P(A) = 0.5, P(B|A) = 0.2, P(A°|B¢) = 0.2,
(1) find P(ANB) =? (5%)
(2) find P(B) =? (5%)

2. let flx,y) = clx +2y), (x,y) =(1,1),(1,2),(2,1),(2,2) be the joint pmf of two random
variables X and Y of the discrete type. Find

(1) ¢ =7 (5%)

(2) covariance of X and Y. {5%)

(3) E(Y|X = 2) (5%)

3.Let f(x;0) = (1/0)x(1=9/8, 0 <x <1, 0<8 < oo Let X;,X,,..., X, denotea
random sample of size n from this distribution.

(1) Find the maximum likelihood estimator of 8. (5%)

(2) Let Y = —InX,, find the pdf of Y. (5%)

(3) Find the variance of the maximum likelihood estimator of 8. (10%)

3.let X;,X5,...,X,, berandom sample from uniform distribution on the interval (6 — 1,8 4+ 1).
(1) Find E(X;) and E(X2) (5%)
(2) Find the method of moments estimator for 8 (5%)

4. let X equal the tarsus length for a male grackle. Assume that the distribution of X
is N(u,2.2%). Find the sample size n that is needed so that we are 95% confident
that the maximum error of the estimate of u is 0.4. (10%)

5. Assume that SAT mathematics scores of students who attend small liberal arts colleges are
N(u,90%). We shall test Hy: i = 530 against the alternative hypothesis H,: u < 530. Given
a random sample of size n=36 SAT mathematics scores, let the critical region be defined by
C = {X|x < 510.77}, where X is the observed mean of the sample.
(a) How is the power function, K(u), defined for this test? (5%)
(b)What is the significance level of this test? (5%)
(c)Sketch the graph of the power function. (5%)
(d)What is the p_value correspondingto ¥ = 83.41(5%)
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6. Let X,Y denote the tarsus lengths of male and female grackles, respectively. Assume that X is
N(py,0f) andYis N(uy,,05). Given that n=25, ¥ = 33.8, s = 4.88, m=29, y = 31.66,
and s; = 5.81, test

2
(a) HO:% = 1 against a two side alternative with a = 0.02. (7%)
y

(b) Ho:pty = py against Hy:p, > u, with a = 0.01. (8%)

Note: Suppose Z~N(0,1) and F. , ~F distribution with r, and r, degrees of freedom.
then P(|Z]| < 1.96)=0.95, P{|Z]| < 1.645)=0.90, P(Z < 2.326)=0.99
P(F28,24 < 04)3001, and P(F28,24 = 26)3001



http:2.6)=0.01
http:0.4)=0.01
http:2.326)=0.99
http:1.645)=0.90
http:1.96)=0.95

