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18.4 The Wilcoxon Signed-Ranks T Test
A more popular nonparametric alternative to the related-samples t test is 
the Wilcoxon signed-ranks T test. This test is used to determine whether the 
total ranks in two related groups are significantly different. To compute the 
Wilcoxon signed-ranks T test, we follow three steps:

Step 1: Rank each difference score regardless of the sign.

Step 2: Separate the ranks into two groups: those associated with positive 
differences (+) and those associated with negative differences (−).

Step 3: Sum the ranks in each group. The smaller total is the test statistic (T).

The null hypothesis for the Wilcoxon signed-ranks T test is that there 
is no difference in ranks between groups. The alternative hypothesis is that 
there is a difference in ranks between groups. In Example 18.3, we compute 
the Wilcoxon signed-ranks T test.

Example 18.3

Factors related to smoking cessation and coronary heart disease are of 
particular interest to researchers in medical and behavioral health-related 
fields (Berndt et al., 2013; Huttunen-Lenz, Song, & Poland, 2010). Suppose 
a researcher conducts a study with this area of focus by measuring the 
number of cigarettes patients smoked (per day) in a sample of 12 patients 
before and 6 months following diagnosis of heart disease. Table 18.5 shows 
the pre- and postdiagnosis results. We will test whether patients significantly 
reduced smoking 6 months following diagnosis using the Wilcoxon signed-
ranks T test at a .05 level of significance.

FYI
The Wilcoxon signed-ranks T test 

compares differences in the total 

ranks in two related groups.

The Wilcoxon signed-ranks 
T test  is a statistical procedure 
used to determine whether the 
total ranks in two related groups 
are significantly different. The 
Wilcoxon signed-ranks T test 
is used as a nonparametric 
alternative to the related-samples 
t test.

TABLE 18.5

Cigarettes Smoked Per Day
Before Diagnosis

(a)
Following Diagnosis

(b)
 Difference

(c)
 Rank
(d)

23 20 3 3

12 16 −4 4

11 10 1 1

15 0 15 9

25 5 20 11

20 8 12 8

11 0 11 7

  9 15 −6 6

13 8 5 5

15 13 2 2

30 12 18 10

21 0 21 12

The difference in cigarette use before and following diagnosis (c) and the ranking of the differences (d) 
are also shown.

The Number of Cigarettes Smoked per Day 
Before (a) and Six Months Following (b)  
Diagnosis of Heart Disease
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