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“Providing an order of magnitude 

measure of overall loss potential 

associated with natural hazards”

Dr. Friedman, 1974
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How Reliable Are Catastrophe Models?
Agenda

1
• What is a (catastrophe) model?

2
• Why and how did they appear?

3
• How did they evolve?

4
• How important is uncertainty?

2



GUY CARPENTER

Models Are …
… all simplifications
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The past is an imperfect guide to the future 

1900 2005

A Brief History of Catastrophe Modelling
Why and how did the models appear?
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A Brief History of Catastrophe Modelling
Expansion of catastrophe quantification capability 

Early days of cat modelling…

Today’s suppliers…
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Development of a 

conceptual model

Model construction

Verification

Calibration

Sensitivity analysis

Validation

Solving the 

problem
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A Brief History of Catastrophe Modelling
General catastrophe model build and validation framework

▪ The classical black box is nowadays a ‘no go’

▪ Ask the right questions
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A Brief History of Catastrophe Modelling
Now…

▪ Catastrophe models have evolved into 

the industry standard 

&

▪ Discipline this created is as important as 

the numbers in output

▪ Benchmark for risk – enable market 

participants to take a position relative to 

that risk
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A Brief History of Catastrophe Modelling
Evolution of (re)insurance intermediary’s role

▪ Historically a linear process

▪ Currently interactive, dynamic 
and evolving process & hinges 
on cat models and analytics
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Cat Model Uncertainty
… multiples, not fractions, of the estimate

Low Mid High

AIR 10

RMS 25 30 35

CoreLogic 7.5 9.5 11.5

KCC 12.4 13.9 15

Hurricane Harvey Loss Estimates (bil. USD)

Geographic Scale Lower Value of Range Upper Value of Range

National 60% of PML 190% of PML

Regional 40% of PML 270% of PML

Localized 25% of PML 430% of PML
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Coping With Uncertainty
Multi-model techniques
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…

Clients can pick tests from the MSA 
Test Library and use them to build 

their own view of risk. Tests can 
also be executed collaboratively

11

Coping With Uncertainty
GC’s MSA test library



GUY CARPENTER

Conclusions
Keep the models in their place

▪ Catastrophe Modelling is not a 
synonym for Catastrophe 
Management

▪ Models are tools in the risk 
management and risk selection 
process

▪ Help us understand the range of 
possibilities over the long term by 
creating a history that never 
happened

▪ The foundation element of our 
industry is underwriting – good 
underwriting judgement and 
experience

12

The only certainty we have regarding the next cat event is it will be 
different from anything we have seen before

▪ The underwriter must be 
empowered

▪ Maintaining recognition of what a 
model can and can not do is 
everyone’s job

▪ Additional skill sets will be required 
to operate in this complex risk 
transfer environment

▪ Cat models enhancements are 
driven by events
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“Providing an order of magnitude 

measure of overall loss potential 

associated with natural hazards”

Dr. Friedman, 1974
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Disclaimer
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The data and analysis provided by Guy Carpenter herein or in connection herewith are provided “as is”, without 

warranty of any kind whether express or implied. The analysis is based upon data provided by THE CLIENT or 

obtained from external sources, the accuracy of which has not been independently verified by Guy Carpenter. Neither 

Guy Carpenter, its affiliates nor their officers, directors, agents, modelers, or subcontractors (collectively, “Providers”) 

guarantee or warrant the correctness, completeness, currentness, merchantability, or fitness for a particular purpose 

of such data and analysis. The data and analysis is intended to be used solely for the purpose of THE CLIENT’s 

internal evaluation and THE CLIENT shall not disclose the analysis to any third party, except its reinsurers, auditors, 

rating agencies and regulators, without Guy Carpenter’s prior written consent. In the event that THE CLIENT 

discloses the data and analysis or any portion thereof, to any permissible third party, THE CLIENT shall adopt the 

data and analysis as its own. In no event will any Provider be liable for loss of profits or any other indirect, special, 

incidental and/or consequential damage of any kind howsoever incurred or designated, arising from any use of the 

data and analysis provided herein or in connection herewith.

There are many limitations on actuarial analyses, including uncertainty in the estimates and reliance on data. As with 

any actuarial analysis, the results presented herein are subject to significant variability. While these estimates 

represent our best professional judgment, it is probable that the actual results will differ from those projected. The 

degree of such variability could be substantial and could be in either direction from our estimates.

Statements or analysis concerning or incorporating tax, accounting or legal matters should be understood to be 

general observations or applications based solely on our experience as reinsurance brokers and risk consultants and 

may not be relied upon as tax, accounting or legal advice, which we are not authorized to provide. All such matters 

should be reviewed with THE CLIENT’s own qualified advisors in these areas.



Registered Number 335308 England. Registered Office: 1 Tower Place West, Tower Place, London EC3R 5BU.

Guy Carpenter & Company Ltd is an appointed representative of Marsh Ltd which is authorised and regulated by the Financial Services Authority.
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