Chapter 7-8

11.7 The following is a portion of a classic data set called the “pilot plot data” in Fitting
Equations to Data by Daniel and Wood, published in 1971. The response y is the acid
content of material produced by

titration, whereas the regressor x is the organic acid content produced by extraction and
weighing.

Yy T Y T
76 123 70 109
62 55 37 48
66 100 &2 138
58 75 88 164
88 159 43 28

(a) Plot the data; does it appear that a simple linear regression will be a suitable model?
(b) Fit a simple linear regression; estimate a slope and intercept.
(c) Graph the regression line on the plot in (a).

11.9 A study was made by a retail merchant to determine the relation between weekly
advertising expenditures and sales.

Advertising Costs ($) Sales ($)
10 385
20 400
55 305
20 365
30 175
50 440
10 190
20 120
50 560
10 525
25 180
50 510

(a) Plot a scatter diagram.

(b) Find the equation of the regression line to predict weekly sales from advertising
expenditures.

(c) Estimate the weekly sales when advertising costs are $35.

(d) Plot the residuals versus advertising costs. Comment.



11.53 The following data represent the chemistry grades for a random sample of 12
freshmen at a certain college along with their scores on an intelligence test administered
while they were still seniors in high school.

Test Chemistry

Student Score, = Grade, y
1 65 85
50 74
35, 76
65 90
55 85

S Ut s W

70 S
65 94
8 70 o8
9 55 81
10 70 91
11 50 76
12 55 74
(a) Compute and interpret the sample correlation coefficient.
(b) State necessary assumptions on random variables.
(c) Test the hypothesis that p = 0.5 against the alternative that p > 0.5. Use a P-value in

the conclusion.

(

13.1 Six different machines are being considered for use in manufacturing rubber seals.
The machines are being compared with respect to tensile strength of the product. A
random sample of four seals from each machine is used to determine whether the mean
tensile strength varies from machine to machine. The following are the tensile-strength
measurements in kilogramsper square centimeter x1071:

Machine
1 2 3 4 5 6
175 16.4 20.3 14.6 17.5 18.3
16.9 19.2 15.7 16.7 19.2 16.2
15.8 17.7 17.8 20.8 16.5 17.5
186 154 189 189 20.5 20.1

Perform the analysis of variance at the 0.05 level of significance and indicate whether or
not the mean tensile strengths differ significantly for the six machines.

13.3 In an article “Shelf-Space Strategy in Retailing,” published in Proceedings:
Southern Marketing Association, the effect of shelf height on the supermarket sales of
canned dog food is investigated. An experiment was conducted at a small supermarket for
a period of 8 days on the sales of a single brand of dog food, referred to as Arf dog food,
involving three levels of shelf height:

knee level, waist level, and eye level. During each day, the shelf height of the canned dog
food was randomly changed on three different occasions. The remaining sections of the
gondola that housed the given brand were filled with a mixture of dog food brands that
were both familiar and unfamiliar to customers in this particular geographic area. Sales,
in hundreds of dollars, of Arf dog food per day for the three shelf heights are given.
Based on the data, is there a significant difference in the average daily sales of this dog
food based on shelf height? Use a 0.01 level of significance.



Shelf Height
Knee Level Waist Level Eye Level

T 88 85
82 94 85
86 93 87
78 90 81
81 91 80
86 94 79
T 90 87
31 87 93

14.1 An experiment was conducted to study the effects of temperature and type of oven
on the life of

a particular component. Four types of ovens and 3 temperature levels were used in the
experiment.

Twenty-four pieces were assigned randomly, two to each combination of treatments, and
the following results recorded.

Oven
Temperature (°F) O, Oz Oz O,
500 227 214 225 260
221 259 236 229
550 187 181 232 246
208 179 198 273
600 174 198 178 206

202 194 21:: 219

Using a 0.05 level of significance, test the hypothesis that:

(a) different temperatures have no effect on the life of the component;
(b) different ovens have no effect on the life of the component;

(c) the type of oven and temperature do not interact.

14.3 Three strains of rats were studied under 2 environmental conditions for their
performance in a maze test. The error scores for the 48 rats were recorded.

Strain
Environment Bright | Mixed Dull

Free 28 12 33 83 | 101 94

22 23 36 14 33 56

25 10 41 76 | 122 83

36 86 22 58 35 23

Restricted 72 32 60 89 | 136 120
48 93 | 35 126 38 153

25 31 83 110 64 128

91 19 | 99 118 87 140

Use a 0.01 level of significance to test the hypothesis that:

(a) there is no difference in error scores for different environments;
(b) there is no difference in error scores for different strains;

(c) the environments and strains of rats do not interact.



Chapter 9

16.1 The following data represent the time, in minutes, that a patient has to wait during
12 visits to a

doctor’s office before being seen by the doctor:

1715202032 28

122625253524

Use the sign test at the 0.05 level of significance to test the doctor’s claim that the median
waiting time for her patients is not more than 20 minutes.

16.5 It is claimed that a new diet will reduce a person’s weight by 4.5 kilograms, on
average, in a period
of 2 weeks. The weights of 10 women were recorded before and after a 2-week period

during which they followed this diet, yielding the following data:
Woman Weight Before Weight After

1 58.5 60.0
2 60.3 54.9
3 61.7 58.1
4 69.0 62.1
5 64.0 58.5
6 62.6 59.9
7 56.7 54.4
8 63.6 60.2
9 68.2 62.3
10 59.4 58.7

Use the sign test at the 0.05 level of significance to test the hypothesis that the diet
reduces the median weight by 4.5 kilograms against the alternative hypothesis that the
median weight loss is less than 4.5 kilograms.

16.8 Analyze the data of Exercise 16.1 by using the signed-rank test.

16.10 The weights of 5 people before they stopped smoking and 5 weeks after they
stopped smoking, in
kilograms, are as follows:

Individual
1 2 3 4 5

Before 66 80 68 52 75
After 71 H2 68 B T3

Use the signed-rank test for paired observations to test the hypothesis, at the 0.05 level of
significance, that giving up smoking has no effect on a person’s weight against the
alternative that one’s weight increases if he or she quits smoking.




16.12 The following are the numbers of prescriptions filled by two pharmacies over a 20-
day period:

Day Pharmacy A Pharmacy B

1 19 17

2 21 15

3 15 12
| 17 12
24 1G
12 15
19 11
14 13

G
9 20 14
10 18 21
11 23 19
12 21 15
13 17 11
14 12 10
15 16 20
16 15 12
17 20 13

18 18 17
19 14 16
20 22 18

Use the signed-rank test at the 0.01 level of significance to determine whether the two
pharmacies, on average, fill the same number of prescriptions against the alternative that
pharmacy A fills more prescriptions than pharmacy B.

16.23 A random sample of 15 adults living in a small town were selected to estimate the
proportion of voters favoring a certain candidate for mayor. Each individual was also
asked if he or she was a college graduate. By letting Y and N designate the responses of
“yes” and “no” to the education question, the following sequence was obtained:

NNNNYYNYYNYNNNN

Use the runs test at the 0.1 level of significance to determine if the sequence supports the
contention that the sample was selected at random.

16.37 Two judges at a college homecoming parade rank eight floats in the following
order:

Float
1 2 3 4 5 6 T 8
Judge A 5 8 4 3 6 2 7 1
Judge B 7 5 4 2 8 1 G 3

(a) Calculate the rank correlation coefficient.
(b) Test the null hypothesis that p = 0 against the alternative that p > 0. Use a = 0.05.



