
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. 

 

 
 

(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. 

 

 
 

(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. 

 

 
(a) Compute and interpret the sample correlation coefficient. 

(b) State necessary assumptions on random variables. 

(c) Test the hypothesis that ρ = 0.5 against the alternative that ρ > 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 𝑥10−1: 

 

 
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. 



 

 
 

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. 

 

 
 

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. 

 

 
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: 

17 15 20 20 32 28 

12 26 25 25 35 24 

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: 

 
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: 

 
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: 

 

 
 

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: 

 

N N N N Y Y N Y Y N Y N N N N 

 

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: 

 

 
(a) Calculate the rank correlation coefficient. 

(b) Test the null hypothesis that ρ = 0 against the alternative that ρ > 0. Use α = 0.05. 


