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1. Introduction –  

Ruin models are dynamic models, usually in continuous time, which describe the evolution of a 

stock with inputs and outputs. In the context of insurance, the aim is to model the evolution of an 

insurance company's reserves as a function of its initial reserve.  In the context of freshwater 

scarcity risks, the model is reversed but its principle remains the same. 

 In fact, we are trying to model the evolution of the reserve level, taking into account the initial 

reserve, the claims - in this case precipitation - and the consumption phenomena (the opposite of 

premiums if we want to draw a parallel with insurance).  

The concept of ruin must then be understood as the occurrence of an unfavourable scenario, 

which could lead to the impossibility, in the long term, of maintaining the reserve level.  

The concept of ruin must then be understood as the occurrence of an unfavourable scenario, 

which could lead to the impossibility for the company to meet some of its commitments. In 

terms of freshwater risk, collapse will occur when the reserve level is below a certain threshold. 

2. Cramer-Lundberg model 

When the amount of rainfall is modelled by a poisson process {N (t),  t  ≥ 0}, 

the model that is described by the process 𝑿(𝒕) = 𝒖 − 𝒄𝒕 + ∑ 𝒁𝒊
𝑵(𝒕)
𝒊=𝟏     is said 

to be a classical risk model.  Where, u is the initial reserve level, is the 

consumption rate and 𝒁𝒊 is the sequence of rainfall amounts of precipitation , 

with distribution function F and mean 𝝁. 

3. Simulation 

To calculate the ruine probability, we must: 

•  Draw n (n very large) graphs of the reserve process in the interval 

[0,T ] where T is the period in which one would like to observe the 

behaviour of the process X(t). 

• Determine the proportion of graphs that become negative in [0,T ]. 

In other words, the principle is to simulate n independent repetitions of the 

reserve process until the failure occurs. In each repetition we stop the test at T. 

In the case where the ruin occurs before T , we stop the test at the time of the 

ruin. Let p be the estimator of this probability. We take the report 𝒑 =
𝒏′

𝒏
 where 

𝒏′ is the number of times the ruin occurred before time T , relative to the total 

number. 

  

4. Conclusions  

This presentation is based on the theme of quantitative assessment of spring water scarcity risks.  We have 

shown that the model used is similar to those used in insurance insurance but that the issues and tools differ.   
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Image 1. Inverse model 

  
 

Image 2. Graphical interface for tracing the 

trajectory of X(t) 


