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*You must show ALL your work to obtain full credit.

*You can make necessary assumption if needed to solve the problem.

1. (15 %) Consider the least squares regression line 9; = B, + B1x;, please use the least squares method
to derive the point estimators of f, and f; respectively (Hint: You need to minimize the sum of
squared residuals).

2. (18 %) A random samble {X1, X3, X3} of size 3 is drawn from a population with mean p and variance

0. (S0 Xy, Xp, X5 areiid.)let T, ==(X; + bX; + Xs)

(a-5 %) For what value of “b” is T, an unbiased estimator of the population mean p.

(b - 5 %) Compute the variance of T,. (Assume “b” is unknown)

(c - 8 %) Recall that the mean square erroris E[(T, — 1)?]. Find the value of “b” which gives the best
estimator in the sense of minimizing this mean square error.

3. (25 %) The president of a University is concerned about how much time students spent on homework.
Last year, the average time students spent on homework was 21 hours per week. This year, a random
sample of 36 students indicates that the average time spent is 22.2 hours per week. Assume that the
population standard deviation is 2.4 hours.

(a - 4 %) What assumptions are required for this test to be valid?

(b -3 %) Isthis azorattest? Please explain your answer.

(c - 10 %) Perform the 5 steps hypothesis test to determine whether there is any evidence to suggest
that students spent more time on homework this year than last year. Please use a significance level of
1%.

(d - 4 %) Construct a 99% lower confidence bound for the population mean. No interpretation is
required.

(e - 4 %) Explain why parts c) and d) are consistent with each other.

4. (30 %) The ownership of automobile has an important effect on the traffic volume on the road. In a
study conducted in three countries, average ownership of vehicles per household were measured. The

results are summarized in the following table:

§§9_gﬁrty N 'Mean  iStDev

s ’

America | 48 3.7, 2.5
‘Canada 100 3.1 1.8

France | 55 29 18

Analysis of Variance : : i
‘Source i85 ‘™S ~ F-Value j%P-Valug_l
§Country o 1é§ : 8xxx ‘ 0138
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(a -5 %) Is it reasonable to use the assumption of equal standard deviation when analyzing these data?
Give a reason for your answer.
(b - 5 %) Find the value of MSE. What is the standard éeviation?
(c- 2 %) What are the numerator and denominator degrees of freedom for the F statistic?
(d - 3 %) Find the value of the F statistic.
(e - 10 %) Carry out a significance test to compare the mean for the three countries at a significance level
0.025. Please follow the five step procedure and make a conclusion in context.
(f-5 %) Should a multiple comparison test be performed in this situation? Please explain your answer in
one sentence. '
5. (12 %) Define and explain the usage of the statistics terms below (Do NOT Just show the formula):
(a - 4 %) Central Limit Theorem
(b - 4 %) P-value
(c - 4 %) Bayes' theorem

Table of Z-distribution
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Table of critical F values for o = 0.025.

The degrees of freedom of the numerator are listed horizontally.
The degrees of freedom of the denominator are listed vertically.
This table is used for one-tailed F tests and ANOVA F tests.

df for the
denominator

df for the numerator

10 11 12

14.42, 14.37 14.34




