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Applications of Pearson Correlation 
to General Insurance



Correlation is not what it seems



Pearson Correlation and Regression
 r2 = 0.1937;  r = 0.4401, p = 0.0000;  y = -0.0855 + 0.434*x
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  r2 = 0.7909;  r = 0.8893, p = 00.0000;  y = -0.0430239059 + 0.866801024*x
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Pearson correlation is a measure of 
goodness of fit in a linear regression. 



Shortcomings of Pearson

Pearson correlation is a bad measure of 
goodness of fit when:

The relationship is not linear;
The distribution is not elliptic. 

r2 = 0.6240;  r = 0.7899, p = 00.0000;  y = -0.637317283 + 0.383120026*x
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r2 = 0.2900;  r = 0.5385, p = 00.0000;  y = 0.65571937 + 0.533248148*x

-2 0 2 4 6 8 10 12 14 16 18 20 22

X

-2

0

2

4

6

8

10

12

14

16

18

Y

( )( )[ ]YYXXEYXCov −−=),(



Perfect dependence : 
Know one, know the other
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Properties of Dependence

P1 ρ(X,Y) = ρ(Y,X) Symmetry

P2 -1 ≤ ρ(X,Y) ≤ 1 Normalisation

P3 ρ(X,Y) =  1
ρ(X,Y) = -1  

Comonotonicity
Countermonotonicity

P4 ρ(T(X),Y) =  ρ(X,Y)
ρ(T(X),Y) = -ρ(X,Y)  

Invariance under 
monotonic 
transformation



Introducing Mr Spearman

• Non-parametric method
• Pearson correlation of rank
• Spearman = 0.744.



Introducing Mr Kendall

• Values in quadrants 1 and 3 are concordant (26 of these – 65%);
• Values in quadrants 2 and 4 are discordant (14 of these – 35%).
• Kendall’s Tau = 0.65 – 0.35 = 0.3.



Dependency Measure Scorecard

Pearson Spearman Kendall

P1 Symmetry

P2 Normalisation ^

P3 Perfect 
Dependence

P4 Invariance

^ For elliptic distributions



Copulas

Distribution 2
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Structural modelling

Peril
(Hail)

Dependency 
(in the tail!)

Homeowners
Broken windows

Broken tiles

Motor
Accidents

Dents in bonnet
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