
Exercise Set #25 
Answers to Odd-Numbered Exercises 

25-1 (a) 
 
 
 
 
 
 
 
 

Since z = – 2.623 and z0.025 = 1.960, we have 
sufficient evidence to reject H0 .  We conclude 
that there is a difference in the proportion of 
farms over 200 acres in size between the northern 
and southern regions of the state 
(0.001 < p-value < 0.01).  The data suggest that 
the proportion is higher for the southern region 
than for the northern region. 

 
(b) Since (145)(0.1983) = 28.8, (145)(0.8017) = 

116.2, (218)(0.1983) = 43.2, and (218)(0.8017) = 
174.8 are each than 5, the z statistic is appropriate. 

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

which is concluding that λN – λS ≠ 0 when actually 
λN – λS = 0. 

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

with α = 0.10. 
 



25-1 – continued 
(e) Whether or not a farm is over 200 acres and 

whether a farm is in the north or south are both 
qualitative (dichotomous). 

   
 
25-3 (a) 
 
 
 
 
 
 
 
 

Since z = 1.889 and z0.05 = 1.645, we have 
sufficient evidence to reject H0 .  We conclude 
that the proportion of households which use the 
new toothpaste is higher in Whitown than in 
Hicksville (0.025 < p-value < 0.05). 

 
(b) Since (230)(0.532) = 122.4, (230)(0.468) = 107.6, 

(285)(0.532) = 151.6, and (285)(0.468) = 133.4 are 
each than 5, the z statistic is appropriate. 



25-3 - continued 
(c) Since H0 is rejected, the Type I error is possible, 

which is concluding that λW – λH > 0 when 
actually λW – λH = 0. 

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

would have been rejected α = 0.10. 
 

(e) Using the new toothpaste or not and which of the 
two cities are both qualitative (dichotomous). 

   



25-5 (b) 
 
 
 
 

   
Since t19 = 2.851 and t19; 0.025 = 2.093, we have 
sufficient evidence to reject H0 .  We conclude 
that there is a difference in the mean sales 
between restaurants in the northern and southern 
parts of the chain (0.01 < p-value < 0.02).  The 
data suggest that mean sales is larger for the 
northern part of the chain. 

 
 (c) five-number summary 
     for north: 1.8, 3.7, 5.1, 7.75, 8.1 
     for south: 0.1, 2, 2.7, 4, 7.4 

   
Since there is one potential outlier, there may be 
some concern about whether the t statistic is 
appropriate. 

 



25-5 - continued 
(d) Since H0 is rejected, the Type I error is possible, 

which is concluding that µN – µS ≠ 0 when actually 
µN – µS = 0. 

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

would have been rejected with α = 0.10. 
 
25-7 (a) To calculate the z statistic, we must also know the 

sample sizes nQ and nR , neither of which is given. 
 

(b) Even though we cannot calculate the z statistic, 
since the sample sizes nQ and nR are not given, we 
see that the z statistic must be negative; however, 
the hypothesis test is one-sided with a rejection 
region which must consist only of positive z 
values, implying that the z statistic cannot possibly 
be in the rejection region. 

 


