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Archimedean 
Copulas 
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General definition of Archimedean copulas
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1. Introduction 

2. Marginal and joint distributions 

3. Terminology of associations

4. Copulas 
1. Definition
2. Three properties

5. Sklar’s theorem 

6. Tail dependence and the survival copula
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7. Fundamental copulas 
1. Independence (or product) copula 
2. Co-monotonic (or minimum) copula 
3. Counter-monotonic (or maximum) copula 
4. The multivariate case 

8. Explicit copulas
5. Gumbel copula 
6. Clayton copula 
7. Frank copula 
8. Archimedean copulas 
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9. Implicit copulas
1. Gaussian copula 
2. Student’s t copula

10. Choosing and fitting a suitable copula function

11. Calculating probabilities using copula
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Problem with Joint Probabilities  

1
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2.

Joint cdf:

Deriving the joint CDF by integrating the joint PDF :

Computing the marginal PDF from a joint PDF by integrating out the other variable: 

Computing a marginal CDF by integrating the marginal PDF:
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2.



Terminology of associations
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Types of associations:

- Pearson’s linear correlation coefficient 

- Rank correlation coefficients 

- Tail dependence

Coefficient of upper tail dependence -

Coefficient of lower tail dependence  -

3. 
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A copula is a function that expresses a multivariate cumulative distribution function in terms of 
the individual marginal cumulative distributions. 

4.
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- Whenever you have a joint distribution and corresponding marginal distribution you can 
always express joint CDF as a function of marginal cdf’s using a copula 

� For a given joint distribution and corresponding marginal distribution , there exists a 
unique copula which links them & vice versa 

5. 
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Survival Formula  
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6. 
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7.1
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7.2
 



Co Monotonic 
Copulas 

21

7.2
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7.3
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Copulas 

24

7.3
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7.3



Gumbel 
Copulas 

26

8.1
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8.1
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8,2
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8.2
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8.3

- The Frank copula describes an interdependence structure in which there 
is no upper or lower tail dependence. 



Frank 
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8.3
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8.4

Pseudo-inverse functions



Archimedean 
Copulas 

34

8.4

Intuition behind Archimedean copulas

Using the definition, we can understand that we are:
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8.4

Q For the following generator functions, determine the Archimedean copula and identify 
the resulting copula
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8.4

Q
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8.4

Continued
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8.4

Q
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8.4

Continued
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Choosing and fitting a suitable copula 
function 
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Choosing and fitting a suitable copula 
function 
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Question
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Question


