
Exercise Set #29 
Answers to Odd-Numbered Exercises 

29-1 (a) Since the hypothesis test concerns the proportions 
corresponding to the categories of one qualitative 
variable with one simple random sample, a 
chi-square goodness-of-fit test should be 
performed. 

 
 (b) 

   
 

   
 

Since 2
4 = 18.550 and 2

4; 0.05 = 9.488, we have 
sufficient evidence to reject H0 .  We conclude 
that not all of the hypothesized proportions C = 
V = S = P = B = 0.2 are correct 
(p-value < 0.001).  Since H0 is rejected, further 
analysis is needed to identify which hypothesized 
proportions are not correct. 

 



29-1 - continued 
 (c) 
 
 
 
 
 
 

With  = 0.05, we conclude that the true 
proportion of customers preferring chocolate 
flavor is larger than the hypothesized 0.2. 

 
(d) The expected frequencies are all 40, which is 

greater than 5. 
 

(e) Since H0 is rejected, the Type I error is possible, 
which is concluding that at least one of the 
hypothesized proportions is not correct when 
actually all of the hypothesized proportions V = 
S = P = B = 0.2 are correct. 

 
(f) H0 would have been rejected with  = 0.01 and 

with  = 0.10. 
 

(g) bar chart or pie chart  -  Since preferred ice cream 
flavor is a qualitative variable, a bar chart or pie 
chart is an appropriate graphical display. 

 



29-3 (a) Since the hypothesis test concerns the proportions 
corresponding to the categories of one qualitative 
variable with one simple random sample, a 
chi-square goodness-of-fit test should be 
performed. 

 
 (b) 
 
 
 
  

   

   
Since 2

3 = 8.032 and 2
3; 0.01 = 11.345, we do not 

have sufficient evidence to reject H0 .  We 
conclude that none of the hypothesized 
proportions W = 0.35, N = 0.30, C = 0.25, O = 
0.10 is incorrect (0.025 < p-value < 0.05).  Since 
H0 is not rejected, no further analysis is needed. 

 



29-3 - continued 
(c) Multiple comparison is not necessary, since H0 is 

not rejected. 
 

(d) The expected frequencies are all 40, which is 
greater than 5. 

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

possible, which is concluding that all of the 
hypothesized proportions W = 0.35, N = 0.30, C 
= 0.25, O = 0.10 are correct when actually at least 
one of the hypothesized proportions is not correct. 

 
(f) H0 would have been rejected with  = 0.05 and 

with  = 0.10. 
 

(g) bar chart or pie chart  -  Since preferred band of 
toothpaste is a qualitative variable, a bar chart or 
pie chart is an appropriate graphical display. 

 



29-5 (a) A chi-square goodness-of-fit test is used with data 
consisting of observations of one qualitative 
variable, but the data for this hypothesis test 
consists of pairs of quantitative observations 
(grade point averages). 

 
(b) A paired t test would be an appropriate, since the 

data consists of pairs of grade point averages (one 
for high school and one for college) for each 
student. 

 
 (c) 
 
 
 
 
 
 
 
 
 
 

Since t23 = 6.129 and t23; 0.005 = 2.807, we have 
sufficient evidence to reject H0 .  We conclude 
that there is a difference in the mean high school 
grade point average and the mean college grade 
point average (p-value < 0.001).  The data 
suggest that the mean college grade point average 
is lower than the mean high school grade point 
average. 

 



29-5 - continued 
(d) Rejecting H0 suggests that there is a difference in 

high school and college GPA but gives us no 
information about the size of the difference.  A 
confidence interval will provide information about 
the size of the difference.  Using t23;0.005 = 2.807, 
the limits of the 99% confidence interval are   
0.2947 < H–C < 0.7929 . 

 
We are 99% confident that the difference by 
which high school GPA exceeds college GPA is 
between 0.2947 and 0.7929. 

 
 (e) five-number summary: 
         –0.26, +0.235, +0.52, +0.755, +1.45 

   
Since there are no potential outliers, and the 
distribution looks close to symmetric, the t 
statistic could be considered appropriate. 

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

which is concluding that H–C  0 when actually 
H–C = 0. 

 
(g) H0 would have been rejected with  = 0.05 and 

with  = 0.10. 
 


