
Exercise 15.3 

1. A Factory produces lengths of rope for use in boatyards. The breaking 
strength in kilograms for a random sample of 14 lengths  of rope were as 
follows: 

 134  136  139  143  136  129  137 

 130  138  134  145  141  136  139 

Test the hypothesis that the median breaking strength of all the ropes is 
135kg against the manufacturers claim that the median breaking strength is 
greater than 135kg.  

Use the Wilcoxon signed-rank test at the 5% significance level 
 

2. A maze is devised and, after many trials on adult participants, it is found 
that the median length of time to solve the maze is 7.4 seconds. 

A group of 9 children was then asked to attempt the maze and their times 
to completion were: 

6.1  9.0  8.3  9.4  5.8  8.1  7.6  9.2  10.0 seconds 

  Use the Wilcoxon signed-rank test at the 5% significance level, to test the 
hypothesis that children take longer to do the maze than adults. 

 

3. The birth rate in an African state is believed to have a mean value of 51 
births per 1000 population. After an intensive education programme in one 
particular area of this state, birth rates in 12 large settlements in this area 
are recorded as: 

47.5 48.8 47.8 50.1 49.0 52.0 

46.0 50.3 42.5 47.0 43.6 43.8 

Test whether the mean birth rate seems to have declined in this area using 
a Wilcoxon signed-rank test at the 1% level of significance 

  NOTE: for a Wilcoxon test to be carried out the population must be 
symmetrical hence the mean and median are the same 

 

4. A Spanish teacher sets her A level students a set of words to learn. This 
vocabulary list contains 30 words and the median number correct in 
previous years was 23. The number of words correctly remembered by a 
sample of 11 students this year are: 

24 29 27 15 23 30 25 28 21 26 17 



  Use a Wilcoxon signed-rank test at the 5% level of significance to determine 
whether there is evidence that the median score in the vocabulary test has 
changed this year 

 

5. The following data relates to the amount of money, to the nearest $, spent 
by a random sample of 16 visitors to a theme park in  the USA 

84 72 98 108 55 115 68 102 

78 89 77 105 112 85 69 108 

  Using the Wilcoxon signed-rank test  the hypothesis that the median 
amount spent, per visitor, is $95. Use the 5% level of significance 

 

6. The values below are the scores obtained by a batsman in a random sample 
of 20 innings in one-day cricket matches. 

26  0  0  0  103 

28  16  8  14  0 

18  49  0  2  0 

52  25  128  26  84 

 The batsman's median score for all innings in four-day cricket matches is 
30. 

a) Explain why the Wilcoxon signed-rank test is unsuitable for use with this 
data 

b) Using a sign test at the 5% level of significance, investigate the claim 
that the batsman's median score in one-day cricket  
 matches is less than that in four-day cricket matches. 

 

7. A group of adult males attending a cardiac clinic are assessed on various 
health factors and are assigned a relative risk value indicating their likely 
hood of suffering a major coronary event the relative risk values for this 
group are: 

1.6  3.2  1.7  2.7  1.9  4.3  1.6  2.6 

1.1  1.8  1.4  1.9  1.3  1.6  2.3       

 The median relative risk value for all adult males is 1.5 

a)  Investigate using a sign test with a 5% significance level, whether there 
is any evidence to suggest that the adult males attending this cardiac 
clinic have a median relative risk value greater than 1.5 

  



  The consultant who runs the cardiac clinic is also carrying out research into 
the blood pressure level and occupation of adult males. The mean blood 
pressure level for all adult males is 74. A randomly selected sample of male 
teachers, who were all working in large comprehensive schools, have their 
blood pressures measured 

 The results were 
 

92  89  106  84  74  90  71  98  87 

b)  Carry out a Wilcoxon signed-rank test, with a 1% significance level, to 
investigate whether this sample indicates that male  teachers have a 
mean blood pressure higher than 74 

c) Give two reasons why conclusions regarding the blood pressure levels of 
all teachers cannot be drawn by referring to your test results in part (b) 

 

8. The median life of a make of candle is 270mins. 

 A different make of candle is claimed to have a median life longer than 
200mins. To test this, 20 of the new candles are lit and after 200mins it is 
observed six have burnt out but the remainder are still burning 

  a) Use an appropriate distribution-free method to investigate the claim that 
the median life exceeds 200mins.  

  Use a 5% significance level 

  

  The six candles which had burnt out lasted 

 162  179  183  184  189  195mins 

  The next candles to burn out lasted 

  210  215  225  234  239mins 

  The remaining nine candles were still burning after 240mins 
 

b) Use Wilcoxon’s signed-rank test, at the 1% significance level, to investigate 
the claim that the median life of the new  candles exceeds 200mins 

c) State two assumptions it was necessary to make in order to carry out the 
test in (b) 

d) Explain why it would not have been possible to apply Wilcoxon signed-rank 
test when the sample had been burning for  212mins 

 

 

 

 


