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ABSTRACT 
The Extended Wilcoxons’ Matched Pairs Sign Rank Test is a non-parametric 
test which is equivalent to the t-test. This new method provides for an 
adjustment by the constant 0.5 in the conventional Wilcoxons’ matched pairs 
sign rank test. This adjustment is justified because we are approximating a 
discrete distribution by a continuous distribution. 0.5 is added when  2

kT   

and it is subtracted if 2
kT  .  k is the effective sample size. More efficient 

results are obtained with this method as illustrated by two data sets. This 
method should be viewed as a useful tool for solving new problems. 
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INTRODUCTION 
Statistical procedures in which assumptions are required about the value of a parameter and 
the nature of the distributions from which the samples are drawn are known as parametric 
methods. Non-parametric methods do not depend on any parameter for its computation. It 
requires no assumption concerning the distribution from which the sample is drawn; hence it 
is sometimes referred to as distribution free methods. Non-parametric methods can be applied 
to nominal and ordinal data which includes ranks, medians and frequencies rather than 
parameters. 
 
In situations where both tests, parametric and non-parametric are equally applicable, then the 
parametric test will be more powerful than the non- parametric test because the latter has a 
greater probability of accepting a false hypothesis, which is, committing a Type II Error. 
Examples of non-parametric statistics include Sign Test, Sign Rank Test, Median Test, 
Mann-Whitney U Test, Kolmogorov Smirnov Test, Spearman’s Test and Wilcoxons’ Test. 
 
Advantages of non-parametric statistical methods include: 

i. They provide short cut test that involve less mathematical details. 
ii. They are simpler and less complex than their parametric parallels. 
iii. They may be used to test data that are not exact in numerical sense but which in 

effect are simply ranking. 
iv. It makes it possible to analyze samples whose population distribution is not 

known exactly. 
v. It requires fewer assumptions about the shape of the population distribution or 

sample characteristics so that we may not worry about violating the assumptions. 
 
Disadvantages of non-parametric statistical methods are: 

i. It is less efficient than the parametric equivalence. 
ii. It ignores much sample information 
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iii. Lack of universal dissemination in probability tables which are also often 
woefully inadequate in their coverage of the breadth of which some statistics 
might otherwise be employed. 

 
MATERIAL AND METHOD 
The Extended Wilcoxon Matched-Pairs Signed-Rank Test 
The extended Wilcoxons’ test is a more powerful test than the sign test since it gives more 
weight to a large difference than a small one. It considers both the sign and the difference 
between pairs of observation and the magnitude of that difference. 
 
If di represents the absolute difference between xi and yi, then each pair of observations will 
have a value for di..  
 
If di = 0 that pair of observations will be dropped from the study. When all values of di. are 
computed, they are ranked in order of magnitude from the smallest to the largest without 
regard to sign. 
 
If there are ties in ranks, all the tied values of di  are given the same rank which is obtained by 
obtaining the average of the ranks that would have been allocated to each tied observation.  
After the values of di are ranked, each rank is then given the sign of the original difference 
between xi and yi. The value T is the sum either of the positive ranks or the negative ranks, 
whichever sum is smaller. 
 
The null hypothesis, assumes that for the universe, the sum of the like-sign ranks is equal.  
For samples of more than 25 observations, the theoretical sampling distribution of T is 
approximately normal with 
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The adjustment by the constant 0.5 is necessary because we are approximating a discrete 
distribution by a continuous distribution. 0.5 is added when  2

kT   and it is subtracted if 

2
kT  .  k is the effective sample size. 
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Illustration 1 
Table 1: The Table Below is on the Sales of Frozen Food in Cartons at Two Different 
Location in Each of 30 Different Stores 

No. of Cartons Sold No. of Cartons Sold 
Store  Frozen Food Paper Food Store Frozen Food Paper Food  

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

40 
75 
24 
21 
8 
10 
15 
30 
22 
16 
15 
56 
12 
4 
32 

65 
60 
36 
15 
12 
15 
12 
48 
21 
16 
8 
85 
20 
18 
45 

16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

20 
49 
32 
15 
80 
30 
16 
41 
35 
24 
18 
16 
10 
37 
50 

29 
60 
22 
32 
120 
30 
32 
20 
11 
50 
49 
58 
8 
18 
70 

 
Steps  

1. Hypothesis  
H0:  The universe sum of the positive sign ranks is the same as the sum of negative 
  sign ranks. The two locations are equally good. 
 
H1:  The universe sum of the positive sign ranks is less than the sum of negative 
  sign ranks the paper food location is the better. 
 

2. Significance level 
An  = 0.05 require a  Zc = 1.64. 
 

3. 
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4. Decision Criterion: Reject H0   if Zc  ≤ 1.64 
 

5. The computation of T is shown in the table below. The figures shown in the 
column headed di are the absolute differences between the values of Xi and Yi. 
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The di values are ranked after which the initial sign is being considered to classify each rank 
as positive or negative. We denote the rank corresponding to positive difference as T+ and 
that corresponding to negative difference as T—. 
 
Also, let  
 
T— = Sum of the negative ranks and,        
 
T+ = Sum of the positive ranks 
 
k  = Effective sample size for which di ≠ 0 
 
Table 2: Computation of di for the Sales of Frozen Food Cartons at Two Different 
Location in Each of 30 Different Stores 

No. of Cartons Sold No. of Cartons Sold 

Store Frozen 
Food (Xi) 

Paper 
Foods (Yi) 

(di) Store Frozen Food 
(Xi) 

Paper Food 
(Yi) 

(di) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

40 
75 
24 
21 
8 

10 
15 
30 
22 
16 
15 
56 
12 
4 

32 

65 
60 
36 
15 
12 
15 
12 
48 
21 
16 
8 

85 
20 
18 
45 

-25 
+15 
-12 
+6 
-4 
-5 
+3 
-18 
+1 
0 

+7 
-29 
-8 

-14 
-13 

16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

20 
49 
32 
15 
80 
30 
16 
41 
35 
24 
18 
16 
10 
37 
50 

29 
60 
22 
32 

120 
30 
32 
20 
11 
50 
49 
58 
8 

18 
70 

-9 
-11 
+10 
-17 
-40 
0 

-16 
+21 
+24 
-26 
-31 
-42 
+2 

+19 
-20 
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Table 3: Computation of T for an Extended Wilcoxon Matched-Pairs Signed–Ranked 
Test 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
T = min(T— , T+ ) 
   = min(300 , 106 ) 
   = 106 
 
T = 106,  k = 28 
Since 2

kT   

Then 

Store Di 
 

Rank of di T— T+ 

 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

 
25 
15 
12 
6 
4 
5 
3 
18 
1 
0 
7 
29 
8 
14 
13 
9 
11 
10 
17 
40 
0 
16 
21 
24 
26 
31 
42 
2 
19 
20 
 

-23 
+15 
-12 
+6 
-4 
-5 
+3 
-18 
+1 
discard 
+7 
-25 
-8 
-14 
-13 
-9 
-11 
+10 
-17 
-27 
discard 
-16 
+21 
+22 
-24 
-26 
-28 
+2 
+19 
-20 

23 
 
12 
 
4 
5 
 
18 
 
- 
 
25 
8 
14 
13 
9 
11 
 
17 
27 
- 
16 
 
 
24 
26 
28 
 
 
20 
 
T— = 300 

 
15 
 
6 
 
 
3 
 
1 
- 
7 
 
 
 
 
 
 
10 
 
 
- 
 
21 
22 
 
 
 
2 
19 
 
 
T+ = 106 
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Since Zc = -2.2202 < -1.64 reject HO. the location of the frozen food cartons with the paper 
goods will lead to greater sales than in a location mean the frozen foods.  
 
Illustration II 
Use the Wilcoxon’s test to analyze the paired data below at  = 5% taking 
 
Ho   Yx  ~~    vs   H1  Yx  ~~    
 
Table 4 
X Y di R/di/ T+ T— 
9 5 +4 2.5 2.5  
7 3 +4 2.5 2.5  
3 4 -1 1  1 
16 11 +5 5 5  
12 7 +5 5 5  
12 5 +7 7 7  
5 5 0  -   
6 1 +5 5 5_  
    27 1 

 
 

T = min(T— , T+ ) 
   = min(1 , 27 ) 
   = 1 
T = 1,  k = n – 1 = 7 
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Test statistic  
Since 2

kT   

 
then 

111.2
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From table Z0.05 = 1.64  
 
Since |ZC| = 2.111 > 1.64  reject HO. 
 
DISCUSSION AND CONCLUSION 
The results above show that the introduction of an extended Wilcoxons matched pairs Sign 
rank test provides a modest difference in the decisions based on the null hypothesis and the 
probability of committing a type II error is thereby minimized. The model offers a flexible 
tool for the study of non-parametric paired data for large and small samples. This method 
should not be seen as merely an alternative non-parametric test but as a supplement that 
improves the efficiency of the test of hypothesis. 
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