B RE 114 255 HAIBEBHEIAERIE %’éi%*’}*&%
£ B #%5F

@ # Blasa % B B4t % FREH 2 A/28(2) B4 6
1. (10%) Suppose you are taking a multiple-choice test with m choices for each question. In answering a question|

on this test, the probability that you know the answer is p. If you don’t know the answer, you choose one at

random. What is the probability that you knew the answer to a question, given that you answered it correctly?

(15%) Suppose that buses arrive are scheduled to arrive at a bus stop at 8:00 but are always Yminutes late, where)

Y is an exponential random variable with parameter 6. Suppose that you arrive at the bus stop precisely at 8:00.

(Note: el = 2.718)

(a) If you have already waiting for five minutes, compute the probability that you have to wait an additional five]
minutes or more. (7%)

(b) Compute the median for the parameter & of the exponential distribution.  (8%)

(25%) You independently draw 23 data points from a normal distribution. The 23 data points have sample mean
4.1 and sample variance 4.

(a) Please conduct a test with the null hypothesis Hy: py=3.2 against the alternative hypothesis Hy: u#3.2 at al
significance level of @ =0.05. (8%)

(b) What is the p-value for part (a)? (7%)

(c¢) Determine the probability of committing the test using the alternative Hy: p=3.3. (10%)

(20%) A survey is conducted to examine the relationship between gender (male and female) and preference for]

three different brands (A, B, and C). The observed frequencies are shown as follows:

Brand A||Brand B|{Brand C

Male 30 50 ]

Female|| 40 40 30

Answer the following questions at the 0.01 significance level.

(a) If p, and p, indicate the population proportions of male persons who prefer brands A and C, respectively,
then conduct a test to decide where p4 and p. are equal or not. (10%)

(b) Conduct a test for independence between gender and brand preference.  (10%)
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5. (30%) The grades of a class of 10 students on a midterm report (explanatory variable, X) and on the final

examination (response variable, ¥) are shown below:

Midterm (X) 77 55 70 73 83 92 94 93 85 68
Final (7) 82 67 78 56 69 87 97 95 9 65

We also have obtained ¥, X; =790, 3 X7 —63870 Y =786, 3 Y2 =63522, and 3 X;Y; = 63301. Below
shows part of the estimation result based on these data.

Coefficient Standard error T
Intercept (A) 20.18 ©
Midterm ®) 0.25 (D)

(a) Compute the values (A)to (D) in details, and conclude whether the slope of the linear regression model is
significantly different from zero at the 0.01 significance level. (10%)

(b) If we fit the regression model without the intercept term for these data, then find the estimate of the slope.

(5%)
(c) If another explanatory variable, gender, is included in the analysis, then we obtain the following analysis
of variance:
Degree of freedom SS MS F
Regression & & X @)
Error ® : @D 90.07
Total ©) &)

Please compute the values (E)to (L) in details, and specify the required formulas.  (10%)
(d) Please show whether gender is a significant variable, given X is already in the model using a = 0.05.

(5%)
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Table of Probabilities for the F Distribution
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