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18.6 The Mann-Whitney U Test
A nonparametric alternative to the two-independent-sample t test is the 
Mann-Whitney U test. This test is used to determine whether the total ranks 
in two independent groups are significantly different. The steps for comput-
ing the Mann-Whitney U test are similar to those for the Wilcoxon signed-
ranks T test. To compute the Mann-Whitney U test, we follow three steps:

Step 1: Combine scores from both samples and rank them in numerical 
order. (Keep track of the group that scores came from.)

Step 2: Assign points when a score in one group outranks scores in 
another group.

Step 3: Sum the points in each group to find the test statistic (U). The 
smaller total is the test statistic.

The null hypothesis for the Mann-Whitney U test is that the ranks in two 
groups are equally dispersed. The alternative hypothesis is that the ranks 
in two groups are not equally dispersed. Think of dispersion in terms of a 
deck of playing cards. There are 26 black cards and 26 red cards in a deck 
of 52 playing cards. If we shuffle the deck and spread out the cards, the 
black and red cards should be evenly dispersed; that is, the same number 
of black and red cards should be in the front, middle, and end of the deck. 
This outcome of even dispersion would be the null hypothesis for this test. 
The more lopsided the dispersion, the more likely we are to reject the null 
hypothesis. In Example 18.4, we compute the Mann-Whitney U test.

Example 18.4

A focus of many researchers in business and in 
organizational psychology is to study factors related 
to employee satisfaction (Elshout, Scherp, & van der 
Feltz-Cornelis, 2013; Leary et al., 2013). Suppose a 
business owner conducts a study in this area of focus by 
measuring the job satisfaction of his day-shift and night-
shift employees. Employees rated their job satisfaction on a 
rating scale from 1 (not satisfied at all) to 100 (completely 
satisfied). Table 18.8 lists each worker’s rating. We will test 
whether ratings of job satisfaction differed between these 
two groups using the Mann-Whitney U test at a .05 level of 
significance.

Step 1: Combine scores from both samples. Treat all 
scores as if they came from a single group and list them in 
numerical order, as shown in Table 18.9, column (a). Keep 
track of the original group that scores came from—this 

information is needed in Step 2. The groups are shown in column (b) of Table 18.9, with 
the letter D listed next to each score in the day-shift group and the letter N listed next to 
each score in the night-shift group.

Step 2: Award points when a score in one group outranks scores in another group. We 
assign each score points based on the number of scores in the other group that the score 
outranks. The number of points assigned is equal to the number of scores that it outranks in 

The Mann-Whitney U test  is 
a statistical procedure used to 
determine whether the dispersion 
of ranks in two independent 
groups is equal. The Mann-
Whitney U test is used as a 
nonparametric alternative to the 
two-independent-sample t test.

FYI
The Mann-Whitney U test compares 

the dispersion of ranks in two 

independent groups.
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