
Exercise Set #31 
Answers to Odd-Numbered Exercises 

31-1 (a) The least squares line can be written as 
    prf = 6.5 – 0.07(trn) 
  where prf represents performance time and trn 
  represents training hours. 
 

With each increase of 1 hour in training time, 
performance time decreases on average by about 
0.07 minutes. 

 
 (b) 
 
 
 
 
 
 
 
 

Since t4 = – 3.986 and t4; 0.05 = 2.132, we have 
sufficient evidence to reject H0 .  We conclude 
that the slope in the regression to predict 
performance time from training hours is less than 
zero, or in other words, that the linear 
relationship between training time and 
performance time is negative 
(0.005 < p-value < 0.01). 

 



31-1 - continued 
(c) Since H0 is rejected, the Type I error is possible, 

which is concluding that slope < 0 when actually 
slope = 0. 

 
(d) H0 would have been rejected with α = 0.01 and 

with α = 0.10. 
 
31-3 (a) The response variable is Y = “grade point 

average", and the explanatory variable is 
X = “weekly TV hours". 

 
 (b) r = – 0.778 
 
 (c) The least squares line can be written as 
    gpa = 4.081 – 0.04254(tvh) 
  where gpa represents high school grade point 
  average and tvh represents weekly TV hours. 
 

With each increase of 1 hour in weekly TV time, 
grade point average decreases on average by 
0.04254. 

 
(d) The relationship 

appears to be linear 
(and negative). 

 
 
 
 



31-3 - continued 
 (e) five-number summary for the residuals: 
         – 0.646 , – 0.320 , + 0.065 , + 0.267 , + 0.505 
  interquartile range = 0.267 – (– 0.320) = 0.587 
 
 (f) There are no outliers, since – 0.320 – ( – 0.646) = 
  0.326 and 0.505 – 0.267 = 0.238 are both less 
  than 1.5(0.587) = 0.8805. 

    
(g) The linearity assumption appears to be reasonable, 

since the residual plot looks random. 

   
 



31-3 - continued 
 (h) 
 
 
 

   
Since t25 = – 6.182 and t25; 0.025 = 2.060, we have 
sufficient evidence to reject H0 .  We conclude 
that the slope in the regression to predict high 
school grade point average from weekly TV 
hours is not zero, or in other words, that the linear 
relationship between weekly TV hours and high 
school grade point average is significant 
(p-value < 0.001).  The data suggest that the 
slope is less than zero, or in other words, that the 
linear relationship is negative. 

 
(i) Since H0 is rejected, the Type I error is possible, 

which is concluding that slope ≠ 0 when actually 
slope = 0. 

 
(j) H0 would have been rejected with α = 0.01 and 

with α = 0.10. 
 



31-3 - continued 
 (k) 4.081 – 0.04254(25) = 3.0175 
 
 (l) 4.081 – 0.04254(40) = 2.3794 
 

(m) Predicting grade point average from weekly TV 
hours outside the range where data was observed 
would be inappropriate. 

 
(n) With each increase of 5 hours in weekly TV time, 

grade point average decreases on average by 
0.2127. 

 
(o) Solve 2.5 = 4.081 – 0.04254(tvh) to get 

approximately 37.165 hours. 
 

(p) The values of the explanatory variable “weekly 
TV hours” look random. 



31-5 (a) (ii) and (iv) 
 

(b) Since the hypothesis test concerns the possible 
relationship between two qualitative variables, a 
chi-square test concerning independence should be 
performed. 

 
 (c) 
 
 
 
 
 
 
 
 

Since χ2
2 = 39.958 and χ2

2; 0.05 = 5.991, we have 
sufficient evidence to reject H0 .  We conclude 
that there is at least one difference in the 
proportion of complete cures among the standard 
treatment, the New A treatment, and the New B 
treatment (p-value < 0.001).  Since H0 is rejected, 
we need to the differences between treatments 
(i.e., describe the relationship between treatment 
and cure). 

 



31-5 - continued 
 (d) 
 
 
 
 
 
 
 
 
 
 
 
 

It appears that proportion of complete cures is 
highest for the New B treatment and lowest for 
the New A treatment. 

 
(e) All expected frequencies are greater than 5. 

 
(f) Since H0 is rejected, the Type I error is possible, 

which is concluding that at least one difference in 
the proportion of complete cures among the three 
treatments exists when actually no difference 
exists. 

 
(g) H0 would have been rejected with α = 0.01 and 

with α = 0.10. 
 
 (h) a completely randomized design 
 



31-7 (a) Since the hypothesis test concerns the comparison 
of the mean for more than two populations with 
independent random samples, a one-way ANOVA 
should be performed. 

 
 (b) 
 
 
 
 

   
Since f2, 9 = 5.10 and f2, 9; 0.10 = 3.01, we have 
sufficient evidence to reject H0 .  We conclude 
that there is at least one difference in mean score 
on the nutrition questionnaire among Central, 
Grandview, and Sandler high schools 
(0.01 < p-value < 0.05).  Since H0 is rejected, 
further analysis is needed to identify which 
means are different. 

   
 



31-7 - continued 
 (c) 
 
 
 
 
 
  Statement of Results: 

With α = 0.10, we conclude that the following 
statistically significant differences exist in mean 
score on the nutrition questionnaire among the 
high schools: 
the mean score on the nutrition questionnaire is 
larger for Sandler High School than for Central 
High School. 

 
(d) multiple box plots  -  Since score on the nutrition 

questionnaire is a quantitative variable, three box 
plots, one for each high school, is an appropriate 
graphical display. 

 
(e) Since H0 is rejected, the Type I error is possible, 

which is concluding that at least one mean is 
different when actually µC = µG = µS . 

 
(f) H0 would not have been rejected with α = 0.01 but 

would have been rejected with α = 0.05. 
 

(g) The presence of one or more outliers in the data 
would suggest that the f statistic may not be 
appropriate. 

 
 


