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1. Before a debate, a random sample of 60 individuals was surveyed regarding their support for
candidate A or candidate B. After the debate, another random sample of 50 individuals was drawn
from the same population (without potential overlap), and their support was recorded. The results are

summarized in the following table:

Candidate A Candidate B Total
Before Debate 41 19 60
After Debate 30 20 50
Total 71 39 110

Please test whether there is a significant difference in support rates before and after the debate at o =
0.05. (5%)

X3.05(1) = 3.8416, 205 = 1.645, zy0,5 = 1.96

2. To determine whether the average first-year salary Y of university graduates from the College of
Science, Engineering, and Management is related to their college of graduation, three dummy

variables are defined:

D _{1, if graduated from science college
7o, otherwise
D, = {1, if graduated from engineering college
270, otherwise
and
D = {1, if graduated from management college
370, otherwise

Assume that the regression equation for Y in terms of D; and D, is given as:
Y = 69 + 45D, + 18D,
(a) Derive the regression equation for Y in terms of D; and Dj. (5%)

(b) Derive the regression equation for Y in terms of D, and Ds. (5%)

3. Consider the simple linear regressionmodel ¥ = a +f X + u, two estimation formulas are

given:
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and

L - D) - T)
= (X — X)?
Please answer the following questions.

a. Is B anunbiased estimator for 8?2 (5%)

b. Which estimator is more efficient? Please provide a detailed explanation and justification. (5%)

4. The following statistical reports are used to analyze the sale price of a home (Y ) based on selected
physical characteristics of the building and taxes (X1, X2, . .., X9).

Table 1: ANOVA

Model Sum of Squares df Mean Square F )
M; Regression (@) 9 (b) (d) 0.000
Residual 123.731 14 (¢)
Total 831.510 (e)

Table 2: Coefficients

Model Unstandardized Standard Error Standardized t p
My (Intercept) 34.629 1.227 28.215 0.000
M; (Intercept) 15.310 5.961 2.568 0.022
X 1.954 1.038 0.514 1.882 0.081
Xy 6.846 4.335 0.274 1.579 0.137
X3 0.138 0.494 0.045  0.278 0.785
Xy 2.781 4.395 0.128  0.633 0.537
X5 2.051 1.385 0.206 1.481 0.161
Xs —0.556 2.398 —-0.082 -0.232 0.820
X7 —1.245 3.423 -0.117 -0.364 0.721
Xs —0.038 0.067 —0.089 —0.565 0.581
Xy 1.704 1.953 0.125  0.873 0.398

Please answer the following questions.
(a) Complete the ANOVA table in Table 1. (10%)
(b) Determine the coefficient of determination and its interpretation. (5%)

(c) Do the conclusions from Tables 1 and 2 contradict each other? If so, what are the reasons for the

inconsistency? How can this issue be resolved? Please provide a detailed explanation. (2%, 3%, 5%)
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f(x’y):{l(;y2 : O<x<y<1.

, otherwise

(a) K k1H - (4%)
(b) SKE(X) ~ E(Y) K Cov(X,Y)Z1E - (12%)
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