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1. A construction company has submitted bids on two separate state contracts, A and B. The company
feels that it has a 60% chance of winning contract A, and a 50% chance of winning contract B.
Furthermore, the company believes that it has an 80% chance of winning contract A if it wins
contract B.
(1) What is the probability that the company will win both contracts? (6%)
(2) What is the probability that the company will win at least one of the two contracts? (7%)
(3) If the company wins contract B, what is the probability that it will not win contract A? (6%)
(4) What is the probability that the company will win at most one of the two contracts? (6%)

2. A Wall Street Journal article suggested that age bias was a growing problem in the corporate world
(extracted from C. Hymowitz, “Top Executives Chase Youthful Appearance, but Miss Rea Issue,”
The Wall Sreet Journal, February 17, 2004, p. B1). In 2001, an estimated 78% of executives
believed that age bias was a serious problem. In a 2004 study by ExecuNet, 82% of the executives
surveyed considered age bias a serious problem. The sample size for the 2004 study was not
disclosed. Suppose 50 executives were surveyed.

(1) At the 0.05 level of significance, use hypothesis testing to try to prove that the 2004 proportion
of executives who believed that age bias was a serious problem has increased. (5%)

(2) Use the p-value approach to interpret its meaning. (5%)

(3) Suppose that the sample size used was 1,000. Redo (1) and (2), and discuss the effect that
sample size had on the outcome of this analysis. (15%)

3. Let X, X,,..., X, bearandom sample form the normal distribution N(Q,oz), —0< @ <.

(1) Suppose o =1, derive the maximum likelihood estimator of 6 . (10%)

(2) Following question (1), find the maximum likelihood estimator of %92 . (5%)

(3) Suppose o isunknown. Moreover, you are giventhat n=17, X=4.7 and s°=5.76. Find
the shortest 90 percent confidence interval for 6 . (10%)

4. Let the independent random variables X,, X, and X, have the same distribution function F(x).
Let Y be the middle value of X, X,,X,. To determine the distribution function of Y, say

G(y)=Pr{Y<y}, we note that Y<y if and only if a least two of the random variables

X, X,, X, arelessthanor equal toy.

(1) Supposethat F(10)=0.5.Find G(10)="? (10%)

(2 Find G(y) if y isarhitrary. (5%)

(3 If F(x) isacontinuoustype of distribution function so that the p.d.f. of X is F (x)= f (x),
find the p.d.f. of Y . (10%)
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