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10.2 Nonparametric Test for Comparing 
Locations of Two Populations 

10.2.2 Paired Sample 
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10.1 Nonparametric Test for Location of Single Population 
10.1.1 Sign Test 
10.1.2 Wilcoxon Signed Rank Sum Test 

10.2 Nonparametric Test for Comparing Locations of Two 
Populations 

10.2.1 Independent Samples: Wilcoxon Rank Sum Test
10.2.2 Paired Samples: Wilcoxon Signed Rank Sum Test

10.3 Nonparametric Test for Comparing Locations of Several 
Populations 

10.3.1 Completely Randomized Design: Kruskal-Wallis Test
10.3.2 Randomized block design: Friedman Test 
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10.2.2 Paired Sample - Wilcoxon Signed Rank Sum Test

10.2 Nonparametric Test for Location Parameters of Two Populations
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10.2.2 Paired Sample - Wilcoxon Signed Rank Sum Test

[Example 10.2.2] The following is the survey result of eight samples from 
young couples. The husband’s age and wife’s age of each couple are 
recorded. 

(28, 28) (30, 29) (34, 31) (29, 32) (28, 29) (31, 33) (39, 35) (34, 29)

1) Calculate data of differences in each pair and draw their histogram to 
check whether a parametric test is applicable or not. 

2) Apply the Wilcoxon signed rank sum test to see whether the husband’s 
age is greater than the wife’s age with the significance level of 0.05.

3) Check the result of the above signed rank sum test using 『eStat』.

10.2 Nonparametric Test for Location Parameters of Two Populations
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<Answer of Example 10.2.2>

▪ Age difference between husband and wife

10.2 Nonparametric Test for Location Parameters of Two Populations

Pair

Number

Husband

(𝒙𝒊)

Wife

(𝒚𝒊)

Difference

𝒅𝒊 = 𝒙𝒊 − 𝒚𝒊

1

2

3

4

5

6

7

8

28

30

34

29

28

31

39

34

28

29

31

32

29

33

35

29

0

1

3

-3

-1

-2

4

5
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<Answer of Example 10.2.2>

▪ Hypothesis 𝑯𝒐 ∶ 𝑴𝟏 = 𝑴𝟐 𝑯𝟏 ∶ 𝑴𝟏 ≠ 𝑴𝟐

𝑯𝒐∶ 𝑴𝒅 = 0 𝑯𝟏 ∶ 𝑴𝒅 ≠ 0

10.2 Nonparametric Test for Location Parameters of Two Populations

Difference data 1 3 -3 -1 -2 4 5

Sign data + + - - - + +

|data – 0| 1 3 3 1 2 4 5

Rank of |data – 0| 1.5 4.5 4.5 1.5 3 6 7

Rank sum of ‘+’ sign (𝑹+ = 19) 1.5 + 4.5 + 6 + 7

Signed 

Rank Sum
n = 7

x P(X = x) P(X≤x) P(X≥x)

0 0.0078 0.0078 1.0000

1 0.0078 0.0156 0.9922

2 0.0078 0.0234 0.9844

3 0.0156 0.0391 0.9766

⋯ ⋯ ⋯ ⋯

25 0.0156 0.9766 0.0391

26 0.0078 0.9844 0.0234

27 0.0078 0.9922 0.0156

28 0.0078 1.0000 0.0078

• Since P(X ≤ 2) = 0.02234, P(X ≥ 26) = 0.0234, 
• decision rule: ‘If 𝑹+ ≤ 2.5  or 𝑹+ ≥ 25.5 , then reject 𝑯𝒐’
• In this problem 𝑹+ = 19,  we can not reject 𝑯𝒐.
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<Answer of Example 10.2.2>

10.2 Nonparametric Test for Location Parameters of Two Populations
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10.2 Nonparametric Test for Location Parameters of Two Populations

▪ 𝒘+ 𝒏 : Distribution of + rank sum of |𝒙𝒊 − 𝑴𝟎|
▪ If any of the observed values has the same value as 𝑴𝟎 , they are not used in test.  



9

Thank you


