
DEMYSTIFYING COPULAS: AN INTERACTIVE LESSON     [Intermediate level] 
 
Title: Demys&fying copulas and implica&ons for diversifica&on benefit 
 
Format: To do this exercise, follow the guidance in Copula_Diversify_1.3_par>cipant.docx and use the structured 
EXCEL sheet Copula_Diversify_1.1_par>cipant.xlsx.  For answers please see 
Copula_Diversify_inc_answers_1.3.docx, with a completed version of the Tasks in 
Copula_Diversify_1.1_T1T2_complete.xlsx.  
 
Summary of ac2vity: An EXCEL-based explora>on, crea>ng your first copula in a step-by-step exercise. Then, using 
this to understand how correla>on affects joint risk in mul>-hazard / compound risk scenarios through simula>on. 
 
Why is the training important: In short, because diversifica>on is the basis of all (re)insurance, and correla>on 
(a.k.a. dependency) destroys diversifica>on. So, it’s fundamental.  If we get dependency wrong, we mis-es>mate 
risk, mis-price risk etc ….  And, most people feel that copulas are scary, yet they really maTer for tail-end risk (i.e. 
rare yet severe impacts). 
 
Scenario: A firm has assumed complete independence between risks (e.g. lines of business). You’re scep>cal. Before 
talking to them, you would like to: 
  

• remind yourself of correla>on coefficients (i.e. Pearson, Spearman) 
• get your head around these things called ‘copulas’ 
• es>mate how much of an effect pairwise dependency could have upon a firm’s risk (e.g. at 1-in-200 level) 

 
Level & Audience: Intermediate level. No equa>ons! For those with of some experience the field of catastrophe risk 
management, or PhD students studying compound or mul>-hazard risk. It can also serve as a reminder to those 
experienced in modelling dependency. 
 
Dura2on: ~2-3h of effort. 
 
Take home messages:  Also see Briefest_Guide_1.3.pdf – A 2-pager summarising the key things to know! 
 
Copulas: 

• A way of describing how ranks of two (or more) observed quan>>es (e.g. A and B) relate to each other, 
called their ‘dependency structure’ 

• Not conceptually scary 
• Readily possible to do useful tests (e.g. if correla>on were higher, what effect would this have?) 

 
Diversifica>on benefit (i.e. reduc>on from being completely linked) increases with 

• number of types of loss (e.g. lines of business) 
• if two types of loss are roughly equal is size 
• loss distribu>ons have ’heavy’ tails (e.g. log-Normal) 
• dependency stronger, par>cularly in the tail (e.g. Gumbel) 

 
Funding and Acknowledgements: This training was developed by John Hillier as part of a NERC Knowledge 
Exchange Fellowship ‘ROBUST’ NE/V018698/1. 
 
Addi2onal Reading: This work is based upon the idea that flooding and wind in the UK are linked rather than 
dependent (Bloomfield et al., 2023; De Luca et al., 2017; Hillier et al., 2023). 
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