
Exercise Set #30 
Answers to Odd-Numbered Exercises 

30-1 (a) (v) and (vi) 
 

(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
1 = 10.929 and χ2

1; 0.05 = 3.841, we have 
sufficient evidence to reject H0 .  We conclude 
that there is a relationship between hair color and 
eye color (p-value < 0.001).  Since H0 is rejected, 
we need to describe the relationship. 

 



30-1 - continued 
(d) Either of the answers below is correct (and two bar 

or pie charts is also correct). 

  

  
 

(e) The expected frequencies 35, 28, 50, and 40, are 
all greater than 5. 

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

which is concluding that a relationship exists when 
actually hair color and eye color are independent. 

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

with α = 0.10. 
 



30-3 (a) (i) 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
3 = 60.885 and χ2

3; 0.05 = 7.815, we have 
sufficient evidence to reject H0 .  We conclude 
that there is a relationship between sex of the 
student and type of major selected 
(p-value < 0.001).  Since H0 is rejected, we need 
to describe the relationship. 

 



30-3 - continued 
 (d) 
 
 
 
 
 
 
 
 
 
 
 
 

It appears that proportion of mathematical 
science majors and the proportion of natural 
science majors are both higher among males than 
among females. 

 
(e) All expected frequencies are greater than 5. 

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

which is concluding that a relationship exists when 
actually sex of the student and type of major 
selected are independent. 

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

with α = 0.10. 
 



30-5 (a) Since the data consist of two independent random 
samples, the separate two sample t test should be 
performed. 

 
 (b) 
 
 
 
 
 

   
Since t17 = 1.506 and t17; 0.025 = 1.740, we do not 
have sufficient evidence to reject H0 .  We 
conclude that the mean length of ball bearings 
produced by the Nuketown factory is not larger 
than for those produced by the Highville factory 
(0.05 < p-value < 0.10). 

 
(c) A confidence interval for the difference in mean 

length of ball bearings produced by the Nuketown 
and Highville factories would not be of interest, 
since the null hypothesis was not rejected which 
suggests there is no difference in mean length of 
ball bearings produced by the Nuketown and 
Highville factories. 

 



30-5 - continued 
 (d) five-number summary for Nuketown: 
      1.21, 1.305, 1.395, 1.43, 1.49 
  five-number summary for Highville: 
      1.16, 1.22, 1.28, 1.37, 1.55 

   
Since there are no potential outliers, and each 
distribution looks only slightly to moderately 
skewed, the t statistic could be considered 
appropriate. 

 
(e) Since H0 is not rejected, the Type II error is 

possible, which is concluding that µN – µH = 0 
when actually µN – µH > 0. 

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

would have been rejected with α = 0.10. 
 



30-7 (a) A chi-square test concerning independence 
requires observations on two qualitative variables, 
but this data will consist of observations of one 
qualitative variable (political party). 

 
(b) A chi-square goodness-of-fit test should be 

considered with one random sample of 
observations of a qualitative variable (political 
party). 

 
(c) In order that the expected frequency for each of 

the four categories be at least 5, the sample size 
must be at least 20. 

 


