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5. (8.1 A4 40 #1647 Multiple-Choice Questions
S5-1.Inatestof Hy:u=9 vs. H,:u+9,asample of size 250 leads to a p-value of 0.034. Which of the
following must be true?
(2) A 95% confidence interval for p calculated from these data will not include x =9,
(b) At the 5% level if Hyis rejected, the probability of a Type II error is 0.034.
(c) The 95% confidence interval for x calculated from these data will be centered at = 9.
(d) The nuil hypothesis should not be rejected at the 5% level.
(€) The sample size is insufficient to draw a conclusion with 95% confidence.

5-2 The following information was obtained from independent random samples. Assume normally distributed
populations with equal variances.

Sample 1 Sample 2

Sample Mean 45 42
Sample Variance 85 90
Sample Size 10 12
The 95% confidence interval for the difference between the two population means is
(@) -5372t0 11372 (b)-5t03 (c) -4.86101086 (d)-3.52109.12 () -2.65 t0 8.65
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5-3. An investigator was studying a territorial species of Taiwanese ants. Forty-nine ant pairs were randomly

selected; both members of each of these pairs were from the same colony. Fifty-five additional ant pairs
were randomly selected; the two members in each of these pairs were from different colonies. The pairs
were placed in a place and observed to see whether they exhibited aggressive behavior. The results are

shown in the table below.

Agpressive Nonaggressive Total
Same colony 40 (33.9 9(15.5) 49
Different colonies 31(37.5) 24(17.5) 55
Total 71 33 104

A Chi-square test for homogeneity was conducted, resulting in o = 7.638. The expected counts are shown in
parentheses in the table. Which of the following sets of statements follows from these results?
(a) 1 is not significant at the 0.05 level. ‘
(b) ¥ is significant, 0.01 < p <0.05; the counts in the table suggest that ant pairs from the same colony are
less likely to be aggressive than ant pairs from different colonies.
(c) ¥ is significant, 0.01 < P <0.05; the counts in the table suggest that ant pairs from different colonies are-
less likely to be aggressive than ant pairs from the same colony.
(d) o is significant, p <0.01; the counts in the table suggest that ant pairs from the same colony are less likely
to be aggressive than ant pairs from different colonies.
(e) i is significant, P <0.01; the counts in the table suggest that termite paits from different colonies are less
likely to be aggressive than termite pairs from the same colony.

5-4. George and Mary each claimed to have the better method for chocolate cookies. They decided to conduct
a study to determine whose cookies were really better. They each baked some cookies using their own
method. George asked a random sample of Ais friends to taste his cookies and to complete a questionnaire on

their quality. Mary asked a random sample of her friends to complete the same questionnaire for her cookies.

They then compared the results. Which of the following statements about this study are not false?

{a) Because George and Mary have a different population of friends, their sampling procedure makes it
difficult to compare the recipes. : _

{b) Because George and Mary each used only their own respective methods, their cooking ability is
confounded with the recipe quality.

(c) Because George and Mary each used only the ovens in their houses, the method quality is confounded

with the i;haracteristics of the oven.

(d) Because George and Mary used the same questionnaire, their results will generalize to the combined
population of their friends.

(e) Because George and Mary each baked one batch, there is no replication of the cookie methods.

6. Consider 18 pairs of numbers (x1, 1), (x2,32), . . ., and (¥, y,). The mean and standard deviation of the
x-values are x = 5 and s, = 4, respectively, The mean and standard deviation of the y-values are y = 10 and Sy

= 10, respectively. Moreover, r, =02
Note: x: disposable income per month (NT$ thousand)

y: coffee consumption (cups per week) for university students.
The computer output below
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Predictor  Coefficient Standard Deviaticn
Constant (a) 2.5 R-8q=0.04
x (b) 04

6-1. (64) Show the least squares regression line. That is, calculate the values of (a) and (b).

6-2. (3%-) Interpret of the value of the slope of the regression line.

6-3. (34 Interpret the value of R ~Sq in the context of this problem

6-4. (64) Test whether the monthly disposable income is positively affecting weekly consumption of coffee
at the 5% statistical level (show your hypotheses and testing process)

7. A sample of 12 students received the following scores on midterm and final examinations in a statistics
course

students [ 1 2 3 4 5 6 7 8& 9 10 11 12
Midterm [95 59 88 75 77 73 53 79 88 81 68 62
Final |70 52 88 67 75 85 57 85 60 58 68 80

7-1. (84") Use g =0.05 and the Wilcoxon signed-rank test to see whether there is significant
difference in the two exams?

7-2. (84-) Compute the Spearman rank-correlation for the data and test for a significant correlation
with @ =0.05
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