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1. A company wants to show that they are not gender biased. They take a sample of 20 woman in the company
and get their salaries. They then take 20 men who have the identical jobs to each of the women, and get their
salaries. Suppose that the normality assumption is satisfied. What tests would you use for this problem?
(Multiple Choice; 3%)

A. z test based on a single sample for g

. t test based on a single sample for u

. t test based on matched samples for g,

B
C. t test based on two independent samples for g, — g,
D
E

. z test based on two independent samples for p, — p,

and color preference. The sample proportions are displayed in cells.

Red Yellow Blue
Men 0.13 0.19 0.28
Women 0.07 0.11 022

The following contingency table shows the results of a random sample of adults classified by their gender

(a) Write down the relevant hypotheses if we want to determine whether there is no difference in the color
preferences of men and women by a chi-square analysis.
(b) Suppose the sample consists 100 adults. Find the p-value for the test. What is your conclusion at 10%
significance level? (6%)

(2%)

3. A magazine claims that 50% of college students have student loans. A college dean feels that this is not true
at his college. He decides to conduct a test at the 10% significance level and randomly selects a sample of 8

students. Let X be the number of students who have student loans in the sample.

(a) Find the rejection region for the test in terms of X. (6%)
(b) Calculate the actual significance level of this test.

(4%)

(¢) If 4 out of the 8 students have student loans, should the null hypothesis be rejected using the rejection

region in part (a)?

(4%)
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1. (25 pts) Suppose that Mr. Chao always goes to a restaurent for lunch,

and the restaurent provides three dinning choices: Meal 1, Meal 2, and
Meal 3. For i, 7 € {1,2,3}, let p; ; denote the conditional probability that
Mr. Chao chooses Meal j for the next lunch given that his current lunch
is Meal 7. Suppose that

P P2 P13 0 06 04
P21 Po2 pos =1 086 0 05
P31 P32 P33 04 06 O

Suppose that the probability that Mr. Chao chooses Meal 7 for his lunch
tomorrow is 1/3 for j € {1,2,3}.

(a) (9 pts) Find the probability that Mr. Chao chooses Meal j for lunch
the day after tomorrow for 7 € {1,2, 3}.

(b) (8 pts) Find the conditional probability that Mr. Chao chooses Meal
2 for lunch on the second day after tomorrow given that he chooses
Meal 2 for lunch tomorrow.

(c) (8 pts) Find the conditional probability that Mr. Chao chooses Meal
1 for lunch tomorrow given that he chooses Meal 2 for lunch the day
after tomorrow.
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1. Consider a simple regression model
Y=08+5X+e
where € ~ N(0,02). Suppose that the dataset is given by {(X;,¥i):é=1,--- ,n}. -

(a) (5%) Determine 8 £ (E{}, 81)7 and show that @ is the unbiased estimator of B 2
(.80 2 }BI)T -
(b) (5%) Find the estimator of 62 and argue that whether your derived estimator is unbiased.

(c) (5%) Determine the covariance cov(,gm ﬁl)

2. Continue on the question #1, suppose that we have a dataset with sample size n = 20. It is

also known from the scatter plot that two variables ¥ and X have positive correlation.
i3

PE— n —
Based on the data, ».(Y; — Y)? = 300 and > (X; — X)? = 100. Moreover, the coefficient of
i=1 i=1
determination is R? = 0.9.

(a) (2%) Find the estimator of §;.
(b) (2%) Complete the following ANOVA table:

Source of Sum of Degrees of Mean F
variation Squares Freedom Square

Regression
Error
Total

(c) (2%) Find 90% confidence interval of 8.

(d) (2%) Test Hp: p =0 vs Hy : p # 0, where p is the population correlation coefficient of
Y and X.

(e) (2%) Suppose X = 0 and ¥ = 0. Please find a 95% confidence interval for the mean

response when a new observation is Xy = 2.
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