
 The Wilcoxon Rank Sum Test 

1. Twenty students were selected at random form a year group of 121 in a large school. The 

students were all asked to carry out a visual test and their reaction times (seconds) were 

noted: 

 Girls 6.6 7.2 13.1 7.6 4.3 6.7 9.5 3.6 1.4  

Boys 19.7 11.8 7.5 3.0 23.3 6.4 14.1 6.0 15.4 3.8 6.9 
Carry out a Wilcoxon signed rank sum test at the 5% significance level to test whether girls 

have faster reaction times than boys for this test. 

Comment critically on the design of this experiment 

 

2. Car batteries are sold as either ‘standard’ or, for a higher price, as premium ‘longer-lasting’. 

A car hire company decides to test whether the premium batteries do indeed have a longer 

life. Seven of their small saloon cars are fitted with the standard battery and seven have the 

premium one fitted.  

The length of life (months) of all 14 batteries is given below: 

Standard 21 28 37 23 43 40 45 

Premium 53 40 48 60 36 51 46 
 Carry out a Wilcoxon signed rank sum test at the 5% significance level to examine whether 

premium batteries do last longer. What bias might exist in the way in which the data was 

collected for the experiment? 

 

3. A town fair ran an archery competition for children aged between 12 and 15v years. There 

were 12 entrants for the competition. Four were girls and eight boys. Their overall scores at 

the end of the competition were: 

Girls 865 975 685 785  

Boys 990 780 955 785 970 985 750 835 
At the 5% level of significance, use a suitable non-parametric test to determine whether 

there is any significant difference between the scores for boys are girls archery., 

 

4. Applicants for a precision job at a component manufacturer are screened at interview by 

taking a test to judge their suitability. Two different tests are used randomly for these 

applicants but the staff recruitment manager is concerned that one test is more difficult 

than the other. 

Results from the 15 most recent tests (marked out of 40) were as follows: 

Test 1 23 32 28 29 33 27 30  

Test 2 33 35 37 27 31 28 36 32 
Use a Wilcoxon signed rank sum test to determine whether there is any evidence at the 5% 

significance level, that the applicants score lower marks on Test 1. 

Explain, with reference to this question, what is meant by experimental error.  

 

5. A botanist takes a sample of a particular heather from both sides of a hillside. One side faces 

east and the other side faces west. He measures the length of a random selection of new 

season plants to examine the hypothesis that plants on the west facing side grow faster than 

those on the east facing side.  

The lengths (mm) were found to be as follows: 

  

West 42 29 34 37 35 28 32 28 36 

East 38 26 30 27 25 28 31   
Carry out a suitable non-parametric test to test the botanist’s hypothesis at the 5% 

significance level. 


