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12.1 Non–Parametric Statistics 

Answers 

1. C: Ranks 

2. There are not five nonparametric procedures or five experimental designs given in the 

question. 

3. a) 0H :  The median pulse rate = 76.   

H :  The median pulse rate < 76.a  

 

b) 



The null hypothesis would be the weights are equal

H : w = 0.
0

The alternative hypothesis would be the weights are not equal.

H : w  0.a

 

4. a) Using the sign test the standard score of 1.17 is less than the critical value of 2.36. 

We would fail to reject the null hypothesis and are unable to conclude that there is a 

significant difference between the actual and ideal weights of the women. 

b) n = 47 ( the number of positive changes plus the number of negative changes) and 

the probability of success is 0.5 under the null hypothesis. 

5. a) 
H :m=$425

0

H :m<$425a

  

b) The value of the sample median spent is $300. 

c) The large probability value of 0.6366, tells us to reject the null hypothesis. Therefore 

the median spent is less than $425. 

d) n = 8 ( the number of positive changes plus the number of negative changes) and 

the probability of success is 0.5 under the null hypothesis. 

6. 
H :m=$750

0

H :m<$750a
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7. a) 
H :m= 98.6

0

H :m< 98.6a

 

b) p=0.0106 

c) The value of p is slightly greater than 0.01 but is less than 0.05. Therefore we fail to 

reject the null hypothesis and conclude that the median normal body temperature is 

98.6. 

8. False 

9. True 

10. This question is misplaced. It should appear in section 12.2. 

a) Ho: There is no difference in the resting pulse rates for people who do exercise and 

people who do not exercise. 

Ha: There is a difference in the resting pulse rates for people who do exercise and 

people who do not exercise. 

b) Amt. of exercise: A = none, B = some 

Sum of the ranks for A: 81.16 

Sum of the Ranks for B: 69.83 

z = 2.60.The large positive value of z indicates that there is disproportionately higher 

pulse rates in Same 1 (those who did not exercise) and therefore the medians would 

not be the same.  

c) Thus reject the null hypothesis that the pulse rates would be the same for the two 

samples. 

11. a) The value of the Wilcoxon test statistic that would compare the two methods of losing 

weight is -1.86. 

b) The value is not less than -1.96 nor is it greater than 1.96. Therefore the null 

hypothesis will not be rejected. Therefore we can conclude there is no difference 

between the two methods of weight loss. 
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12. a) Null Hypothesis: 0 : 0H m   ; The median cholesterol level of heart attack patients is 

equal to the medial cholesterol of the patients who did not have a heart attack. 

Alternative Hypothesis: : 0aH m  ; The median cholesterol level of heart attack 

patients is not equal to the medial cholesterol of the patients who did not have a 

heart attack. 

b) The p-value is 0.00001. The ZW value is calculated to be 4.885. This indicates that the 

probability that such a ZW value occurs if there are actually no differences between 

the cholesterol levels in heart attack patients and patients who did not have a heart 

attack is less than 0.001 percent. Therefore we reject the null hypothesis. 

13. There are only results given for 8 cars. The assumption was made that one of the cars 

resulted in a difference of 0. We cannot reject the null hypothesis. Therefore, there is no 

difference in gas between the two drivers. 

14. We cannot reject the null hypothesis. Therefore, there is no difference in gas mileage 

between the two drivers. 
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12.2 Rank Sum Test and Rank Correlation 

Answers 

1. We use the rank sum test to determine if two samples came from the same distribution. 

2. The calculated test statistic did not exceed the critical value of -1.96. Therefore we fail to 

reject the null hypothesis and conclude that males and females did equally well. 

3. The Wilcoxon rank sum test concludes that there is a significant difference in the amount 

each brand puts in their bags. 

4. The first row has ranks of 78(8), 80(10), 65(1). 

5. The highest rank given to any observation is N where N n m  . 

6. If the p-value is small, the conclusion is to reject the null hypothesis and say the samples did 

not come from the same population.  

7. The test statistic used is the sum of the ranks for observations from one of the samples. 

8. The test statistic is obtained by: 

Rank the data values of the samples from 1 for the smallest data value to N ( n m ) for the 

largest data value. Any data values that are repeated can be ranked by the average of their 

rank positions. The sum of the ranks for the sample is the test statistic. When two samples 

are involved, the smaller of the two sums will be used for the test statistic. 

9. The null hypothesis is that the two populations are identical. The possible alternate 

hypotheses are:  

i. Population A is shifted to the right of population B  

ii. Population A is shifted to the left of population B. 

iii. Population A and B are shifted from each other. 

10. The assumptions that are made are that we have independent random samples taken from 

two populations whose distributions are identical except that one distribution may be shifted 

to the right of the other distribution. 

11. If distribution A shifted to the right of distribution B, then the rank sum for sample A would 

be greater than the rank sum for sample B. If it were to shift to the left, then the rank sum 

for sample A would be less than the rank sum for sample B. 
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12.3 Kruskal-Wallis Test and Runs Test 

Answers 

1. The Kruskal-Wallis Test shows that the test statistic is less than the critical value. Therefore 

the null hypothesis will not be rejected. The average scores from the three schools are all the 

same. 

2. a) H : There is no difference between the quality of the wines.
0

  

H : There is a difference between the quality of the wines.a  

b) The Kruskal-Wallis Test shows that the test statistic of 9.836 is greater than the 

critical value of 5.99. Therefore the null hypothesis will be rejected. 

c) The conclusion is that there is a difference in the quality of the wines of each group. 

Group A has a mean of 8.2 and consists of the best quality wines, Group B has a 

mean of 5.2 and consists of the better quality wines and Group C has a mean of 4.9 

and consists of good quality wines. 

3. The Kruskal-Wallis Test shows that the test statistic of 6.666 is greater than the critical value 

of 5.99. Therefore the null hypothesis will be rejected.  This indicates there is a sigmificant 

difference in the mean score of the groups. 

4. The Kruskal-Wallis Test shows that the test statistic of 17.555 is greater than the critical 

value of 5.99. Therefore the null hypothesis will be rejected.  This indicates there is a 

significant difference in the three formulations of the drug. 

5. Random at the 10% level. 

6. Random 

7. Random  

8. Random 

9. Random 

10. Random 

 

 

 


