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w1 2 3 4 3 6 7 3 9 10
RE | 29 41 41 41 36 | 48 ; 41 42 50 | 47
w11 12 13 14 15 16 17 13 19 | 20
HP | 38 35 42 | 43 39 | 28 | 25 45 40 | 30
WA 1 21 22 | 23 24 | 25 26 | 27 | 28 29 | 30
R | 46 32 29 1 49 | 32 | 4 | 25 37 43 44
A | 31 32 33 34 35 36 | 37 38 39 | 40
R | 46 32 46 | 27 | 33 38 | 46 38 42 | 43
A | 41 42 43 44 | 45 46 | 47 48 49 50
x| 47 45 42 | 30 | 41 33 28 34 47 50
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Percentage Points of the Chi-Square Distribution

Degrees of Probability of a larger value of X

Freedom 0,98 .95 0,90 0,75 0,56 0.25 6.15 0.05 0.01
1 4.600 0.004 0.016 (3.102 0.455 1.32 2.71 384 6.063
2 £.020 4.1 X1 {1575 1.386 277 4.61 5.95 .21
i 0115 {.352 3,584 1,212 2,366 4,11 6.25% 7.81 11.34
: | 12497 711 1.064 1933 3.357 534 TR 4.49 R E o3
5 0,554 1.14% 1.610 2.675 4,351 65.63 axa Troy 15.06
& 0872 1635 2304 345 S48 784 1064 1250 1681
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(1) (6 2°) About 20% of the population has a non-fatal disease, but many of them do not know. A scan test had|
been designed to detect that disease. For a person actually has the disease, the probability that a positive test]
result, indicating the presence of the disease, is 0.6; while for a person actually does not have the disease, the]
probability of a positive result is 0.3. A person got a negative test result, should he/she be confident about notf
having the disease? Why?

(2) (74 An electric board contains 4 chips. The board functions if no more than two chips fails. Suppose the
lifetime of each chip is independently and uniformly over 1 to 4 years. Find the probability that the board’s
lifetime is at least 3 years.

(3} The monthly water usage for each family is normally distributed with p = 22 mPand o =4 m®,

(a) (5 4 ) To save the water usage, it is decided to make families with the top 20% usage pay more. What is
the maximum water usage in order not to pay more?

(b) (7 %) Mr. A and Mr. B are next door neighbors. If one family uses more water, the other family will havej
fewer water to use, and the correlation between their monthly water usages is —0.2.

What is the probability that their monthly total water usage is at least 55 m?
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%6 B P EHEEI 4R (Select all of the following statements which you believe to be true)
(1) (54) When doing a significance test, a student gets a p-value of 0.003. This means that:

(A) Assuming Ho were true, this sample’s results were an unlikely event.
(B) 99.97% of samples should give results which fall in this interval.
(C) We reject Ho at any reasonable alpha level.

(D) The p-value is the probability that the null hypothesis is true.

(E) The probability of making a Type I error is 0.003.

(2) (5%°) A political poll of Americans was conducted to investigate their opinions on gun control. Each person
was asked if they were in favor of gun control or not in favor of gun control - no respondents were removed from
lihe results. The survey found that 25% of people contacted were not in favor of gun control laws. These results
were accurate to within 3 percentage points, with 95% confidence.

(A) The 95% confidence interval is approximately from (22% to 28%).

(B) We are 95% confidence that the true proportion of people not in favor of gun control is within 3
percentage points of 25%.

(C) In approximately 95% of polls on this issue, the confidence interval will include the sample proportion.

(D) If another poll of similar size were taken, the percentage of people IN FAVOR of gun control would
likely range from 72% to 78%.

(E) To narrower the confidence interval, we should decrease the sample size.

(3) (5%) A 95% confidence interval for the mean number of televisions per household in Taiwan is (1.15, 4.20).

(A) We are 95% confident that the true mean number of televisions per household in Taiwan is between
1.15 and 4.20.

(B) 95% of all samples should have x-bars between 1.15 and 4.20.

(C) 95% of all households in Taiwan have between 1.15 and 4.20 televisions.

(D) Of 100 intervals calculated the same way (95%), we expect 95 of them to capture the population mean.

(BE) Of 100 intervals calculated the same way (95%), we expect 100 of them to capture the sample mean.

(4) (54 In a study of workplace bullying in a company, staff were asked whether workplace bullying had
affected their working environment. Staff who had been bullied had lower levels of job satisfaction (mean 10.5
[SD 2.7} vs. 12.2 [2.3], P <0.001) and higher levels of job-induced stress (mean 22.5 [SD 6.1] vs. 16.9 [5.8],
P < 0.001) than those who had not been bullied.
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(A) A suitable null hypothesis for this would be that staff in the population who have been bullied at work
have similar levels of job satisfaction to staff in the population who have not been bullied at work.
(B) There is a significant difference in the levels of job satisfaction between those who had and those who

had not been bullied

(C) The p-value for the comparison of job-induced stress was less than 0.001. This means that we cannot
reject the null hypothesis at the 5% level of significance.

(D) P-value < 0.001 means that there is a less than 1 in 1000 chance that we would have obtained these
results, or more extreme results, if the alternative hypothesis was true.

(B) We can conclude that workplace bullying causes lower levels of job satisfaction and higher levels of

job-induced stress.

5) (54) The following statements are about Type I error, Type II error, and hypothesis testing.

(A) When a new drug is created, the pharmaceutical company must subject it to testing before receiving the
necessary permission from the Food and Drug Administration (FDA) to market the drug. Suppose the
null hypothesis is “the drug is unsafe.” The Type II Error is “not to conclude the drug is safe when, in

fact, it is safe.”
(B) A COVID-19 test gave a negative PCR result for a woman who in fact has an infection with
COVID-19. This is an example of making a Type II error.
(C) A null hypothesis Ho was rejected at level o= 0.10, but we will fail to reject Ho at level o= 0.05.
(D) Suppose the p-value for a right-tailed test of population proportion 7 was 0.037. The p-value will be

0.074 if we change the alternative hypothesis to Ha : 7 # 0.8
(E) We can construct a confidence interval for a mean g to test the hypothesis Ho: 122 vs Ha: <2,

Foiha (A255, ERFFESFWEERALD)

When we have repeated measurements for different predictor variables X, it is possible to use the I test for
determining whether a specific type of regression function (here is the simple linear regression) adequately fits the
data (the so-called lack of fit test). Suppose that data can be expressed in the form:

X, Yihi=1,..,n;j=1,..,cj, wherec > 2.
Jr iij j

(1) (4 %) What are the assumptions of this lack of fit test?
k2) (2 #) What s the full model used for this lack of fit test?
(3) (2 4) What is the reduced model used for this lack of fit test?

K4) (2 %) What is the null hypothesis for this lack of fit test?
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(5) (10 %) The Growth rate data are available on the effect of dietary supplement on the growth rates of rats. Here,
X = dose of dietary supplement and ¥ = growth rate. The following table presents the data in a form suitable for thej
analysis (¢ = 6, n = 12). Construct a general ANOVA Table (including Source of Variation, Sum of Square, Degree
of Freedom, Mean Square and F statistics) for testing lack of fit of a simple linear regression function.

=11 j=2 | j=3 | j=4 | j=51] j=6
Replicate | X; =10 | X, =15 | X, =20 | X, =25 | X: =30 | X, =35
y Li=1] 73 85 90 87 75 65
YUli=2] 718 88 91 86 63
i=3 91
n; 2 2 2 3 1 2
Mean Y, | 755 86.5 90.5 88 75 64

(6) (54 State the test statistics, decision rule and your conclusion. (The level of significance is 5% for all /)

[Hint: Suppose we have the error sum of squares for the reduced model (SSE(R)) = 891.73, regression sum
of squares (SSR) = 204 .27, total sum of squares (SSTO) = 1096.00, the critical values of F distributions are
F(0.95; 5, 5) = 5.050, F(0.95; 6, 4) = 6.163, J/(0.95; 4, 6) = 4.534, [(0.95; 1, 10), F(0.95; 10, 1) = 241.881,
F(0.95; 2, 10) = 4.103, F(0.95; 2, 9) = 4.256, F(0.95; 2, 8) = 4.459; and ¥;; = 92.003 —~ 0.498 X/]
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