
Abstract

Reinsurers cover a large variety of risks that come from different sources and

can have hidden dependencies. It is therefore crucial for reinsurers to constantly

fine-tune their internal risk dependency analysis models. 

Quantitative risk management deals with a vector of one-period profit-and-loss

random variables X1, . . . ,Xn, which represent different risks within a portfolio 

X = (X1, . . . ,Xn), its aggregate position Ψ(X) = X1 + . . . + Xn and a risk measure

ρ which assigns to Ψ(X) an amount ρ(Ψ(X)) that is the capital required to hold

Ψ(X) over the predetermined period of time.

The aim of this paper is to propose an original simple and flexible method for mo-

deling dependence between the risks Xi which allows for an easy and efficient

computation of the aggregate position Ψ(X) and so as well of the risk measure ρ.

Our idea is an extension of a common shock type model which applies to any

kind of distribution contrary to standard shock model which may be applied only

to infinitely divisible distributions.
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1. Introduction
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2. Mathematical background

2.1 Dependency and risk measures
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2.2 Copulas

Figure 1: Scatter plot of Clayton copula with parameter 0.5



5 SCOR Paper n°16 - A new method for modeling dependence 

2.3 Lévy processes
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2.4 infinitely divisible distributions

3. Motivation
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3.1 Business case
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4.1 Risk-by-risk-factor decomposition

4. A new method for modeling dependence
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4.2 Mono-dimensional dependence
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Figure 2: Mono-dimensional and symmetric dependence structure

Figure 3: Mono-dimensional and non-symmetric dependence structure
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4.3 Bi-dimensional dependence

Figure 4: Bi-dimensional and symmetric dependence structure
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4.4 Hierarchical dependence

Figure 5: Hierarchical and symmetric dependence structure
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4.5 Multi-dimensional dependence

5. Tests and comparisons

Figure 6: Hierarchical structure of Clayton copulas used for comparison with our method
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Table 1: Conditional probability for more than two joint marginals
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Figure 7: Distributions of number of risks from X1 toX20 which suffer bad losses 

simultanously with a Clayton copula and with our dependence structure

Figure 8: Scatter plots of our non-symmetric dependence structure applied to two 

LogNormal marginals μ = 10, σ = 1 with α1 = 0.67, α2 = 0.33 and α1 = 1, α2 = 0.33, respectively
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6. Conclusions

Figure 9: Scatter plots of our dependence structure applied to two LogNormal marginals 

μ = 10, σ = 1 with α=0.145,0.33,0.675, respectively
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Table 2: Pareto marginals, amounts in thousand
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Table 3: LogNormal marginals, amounts in thousand

Table 4: Pareto marginals, amounts in thousand

Table 5: LogNormal marginals, amounts in thousand
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