


Kendall’s Tau 

It is a non-parametric 

measure of correlation 

between two ranked 

variables. 

Range: -1.0 to 1.0 

What is Kendall’s (τ) Tau? 



Kendall’s Tau 

Formula: No Ties 

Wherein: 

τ = Tau  

P = no. of Concordant pairs 

Q = no. of Discordant pairs 

n = no. of pairs 

𝜏 =
𝑃 − 𝑄

𝑛 (𝑛 − 1)/2
 



Kendall’s Tau 

Example 



Kendall’s Tau Raw Data of  7 students in 2 exams 

Individual 
Exam 

x 
Exam y Rx Ry Concordant Discordant 

Rylan 18 24 

Xavier 17 28 

Malik 14 30 

Greyson 13 26 

Landon 12 22 

Kaden 10 18 

Jasper 8 15 

Arrange data according to 

ranks in x in ascending order. 

Then pair the rank data in y 

with x. 



Kendall’s Tau 

Individual 
Exam 

x 
Exam y Rx Ry Concordant Discordant 

Rylan 18 24 1 4 

Xavier 17 28 2 2 

Malik 14 30 3 1 

Greyson 13 26 4 3 

Landon 12 22 5 5 

Kaden 10 18 6 6 

Jasper 8 15 7 7 

Get the number of 

concordant  and discordant 

pair. 



Kendall’s Tau 
How to calculate? 

Concordant Pairs: the number of 

observed ranks below a particular 

rank which are larger than that 

particular rank. 

Discordant Pairs: the number of 

observed ranks below a particular 

rank which are smaller in value 

than that particular rank. 



Kendall’s Tau 

Individual 
Exam 

x 
Exam y Rx Ry Concordant Discordant 

Rylan 18 24 1 4 

Xavier 17 28 2 2 

Malik 14 30 3 1 

Greyson 13 26 4 3 

Landon 12 22 5 5 

Kaden 10 18 6 6 

Jasper 8 15 7 7 



Kendall’s Tau 

Individual 
Exam 

x 
Exam y Rx Ry Concordant Discordant 

Rylan 18 24 1 4 3 

Xavier 17 28 2 2 4 

Malik 14 30 3 1 4 

Greyson 13 26 4 3 3 

Landon 12 22 5 5 2 

Kaden 10 18 6 6 1 

Jasper 8 15 7 7 0 



Kendall’s Tau 

Individual 
Exam 

x 
Exam y Rx Ry Concordant Discordant 

Rylan 18 24 1 4 3 3 

Xavier 17 28 2 2 4 1 

Malik 14 30 3 1 4 0 

Greyson 13 26 4 3 3 0 

Landon 12 22 5 5 2 0 

Kaden 10 18 6 6 1 0 

Jasper 8 15 7 7 0 0 



Kendall’s Tau 

Individual 
Exam 

x 
Exam y Rx Ry Concordant Discordant 

Rylan 18 24 1 4 3 3 

Xavier 17 28 2 2 4 1 

Malik 14 30 3 1 4 0 

Greyson 13 26 4 3 3 0 

Landon 12 22 5 5 2 0 

Kaden 10 18 6 6 1 0 

Jasper 8 15 7 7 0 0 

P = Q =  



Kendall’s Tau 

Individual 
Exam 

x 
Exam y Rx Ry 

Concorda

nt 

Discorda

nt 

Rylan 18 24 1 4 3 3 

Xavier 17 28 2 2 4 1 

Malik 14 30 3 1 4 0 

Greyson 13 26 4 3 3 0 

Landon 12 22 5 5 2 0 

Kaden 10 18 6 6 1 0 

Jasper 8 15 7 7 0 0 

P = 17 Q = 4 



Kendall’s Tau 
Solution: 

𝜏 =
𝑃 − 𝑄

𝑛 (𝑛 − 1)/2
 

=
17 − 4

7(7 − 1)/2
 

=
13

21
 

τ = .62 



Kendall’s Tau 
Formula: With Ties 

Wherein: 

τ = Tau  

P = total no. of 

Concordant pairs 

Q = total no. of 

Discordant pairs 

N = no. of comparison 

Tx = no. of consecutive 

ranks within x 

Ty = no. of consecutive 

ranks within y 

𝜏 =
𝑃 − 𝑄

𝑁 − 𝑇𝑥 (𝑁 − 𝑇𝑦)
 



Kendall’s Tau 
To compute for T: 

Wherein: 

T = no. of consecutive 

ranks within x or y 

nT = no. of sets of ties 

in the rank 

 n = xn(xn-1) 

 x = no. of ties in a 

particular rank 

𝑇𝑥 =
 𝑛𝑇𝑥
2

 

𝑇𝑦 =
 𝑛𝑇𝑦
2

 



Kendall’s Tau 

Example 



Individual Exam x Exam y Rx Ry Concordant Discordant 

Rylan 60 60 

Xavier 54 68 

Malik 53 40 

Greyson 49 52 

Landon 49 51 

Kaden 47 38 

Jasper 46 51 

Keith 45 32 

Angelo 45 39 

Nathan 45 41 

P =  Q = 



Individual Exam x Exam y Rx Ry Concordant Discordant 

Rylan 60 60 1 2 

Xavier 54 68 2 1 

Malik 53 40 3 7 

Greyson 49 52 4.5 3 

Landon 49 51 4.5 4.5 

Kaden 47 38 6 9 

Jasper 46 51 7 4.5 

Keith 45 32 9 10 

Angelo 45 39 9 8 

Nathan 45 41 9 6 

P =  Q =  



Individual Exam x Exam y Rx Ry Concordant Discordant 

Rylan 60 60 1 2 8 

Xavier 54 68 2 1 8 

Malik 53 40 3 7 3 

Greyson 49 52 4.5 3 6 

Landon 49 51 4.5 4.5 4 

Kaden 47 38 6 9 1 

Jasper 46 51 7 4.5 3 

Keith 45 32 9 10 0 

Angelo 45 39 9 8 0 

Nathan 45 41 9 6 0 

P = 33 Q =  



Individual Exam x Exam y Rx Ry Concordant Discordant 

Rylan 60 60 1 2 8 1 

Xavier 54 68 2 1 8 0 

Malik 53 40 3 7 3 4 

Greyson 49 52 4.5 3 6 0 

Landon 49 51 4.5 4.5 4 0 

Kaden 47 38 6 9 1 3 

Jasper 46 51 7 4.5 3 0 

Keith 45 32 9 10 0 2 

Angelo 45 39 9 8 0 1 

Nathan 45 41 9 6 0 0 

P = 33 Q = 11 



Kendall’s Tau Solution: Solve for Tx  , Ty  and N 

𝑇𝑥 =
 𝑛𝑇𝑥
2

 

 =
2 2 − 1 + 3(3 − 1)

2
 

 =
2 + 6

2
 

 =
8

2
 

𝑇𝑥  = 4 



Kendall’s Tau 

𝑇𝑦 =
 𝑛𝑡𝑦
2

 

 =
2 2 − 1

2
 

 =
2

2
 

𝑇𝑦  = 1 

 𝑁 = 𝑛(𝑛 − 1)/2 

 =
10 10 − 1

2
 

 =
10 9

2
 

 =
90

2
 

𝑁 = 45 

Solution: Solve for Tx  , Ty  and N 



Kendall’s Tau Solution: Solve for  τ 

𝜏 =
𝑃 − 𝑄

𝑁 − 𝑇𝑥 (𝑁 − 𝑇𝑦)
 

=
33 − 11

45 − 4 (45 − 1)
 

=
22

41 (44)
 

=
22

1804
 

=
22

42.474
 

𝜏 = 0.52 



Kendall’s Tau 

Test for Significance 

Z=
3𝜏 𝑛(𝑛−1)

2(2𝑛+5)
 



Kendall’s Tau Example 1 : 𝜏 = .62  

𝑍 =
3𝜏 𝑛(𝑛 − 1)

2(2𝑛 + 5)
 

=
3(.62) 7(7 − 1)

2(2(7) + 5)
 

=
1.86 42

2(19)
 

=
12.0541

6.1644
 

𝑍 = 1.96 



Kendall’s Tau Example 2 : 𝜏 = .52  

𝑍 =
3𝜏 𝑛(𝑛 − 1)

2(2𝑛 + 5)
 

=
3(.52) 10(10 − 1)

2(2(10) + 5)
 

=
1.56 90

2(25)
 

=
14.7995

7.0711
 

𝑍 = 2.09 



Kendall’s Tau 



“That in All Things, God maybe Glorified!” 


