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Adventures in Outcome Space 



In brief … 

• We’d like single numbers, single EP Curves 
and simple distributions 

BUT 

• We find many dimensions, EP wheatsheafs, 
and multi-modal distributions 

AND 

• This gives us new ways to price and set 
capital 



Uncertainties in a Cat Loss Model 

Damage Event 
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• Events … 
• Event Frequencies … 
• Event Footprints … 
• Intensity Vulnerabilities … 
• Damage Functions … 
• Discretisation … 
• Sampling … 
• Policy T&Cs … 

Model Building Checklist 

and all for those pesky exposure data 

How defined? 
Basis of values? 

Validation? 

Why these 
values? 

How done? 



Variants of EP Curves 

• EP of Means 

– Take all the mean losses and rank order 
them across Years simulated 

• Full EP 

– Take all samples of losses and rank 
order them across Years*Samples 

• EP of Wheatsheaf Means 

– Take the means by return period of all 
the individual rank-ordered samples 



Variants of EP Curves 

• EP of Means 
• Full EP 
• EP of Wheatsheaf Means 
 
 
 
 
 
and 
 
• Wheatsheaf 
 



Toy Model 

http://www.bathsheba.com/sculpt/ 

http://www.bathsheba.com/sculpt/


Toy Model 

• Illustrative Excel model of “splat” events 
with probabilistic intensity and 
vulnerability 

• Exposures can be set with clustering or not 

• Financial Module example is for location 
deductibles and overall policy limit, excess, 
and share  



Toy Model – Dictionaries 



Toy Model – Event 



Toy Model – Vulnerability 



Toy Model – Exposure 



Toy Model – Policy Terms 



EP Curves (AEP) 

FM 15% share of $1m xs $1m 
location deductible of $500 

FM AEP curve shows effect of second event in a year 



Increase number of samples … 

100 Samples 

Stays the same shape – because spread comes from years not samples 



VaR distributions 
500 Year EP distributions 

1,000 Year EP distributions 

500 Year 1,000 Year

Mean 3,361,410 3,848,093

SD 438,110 548,500

CoV 13% 14%

500 Year 1,000 Year

Mean 3,405,662 3,901,880

SD 413,698 538,189

CoV 12% 14%

500 Year 1,000 Year

Mean 3,394,864 3,921,974

SD 398,142 560,300

CoV 12% 14%



Increase number of years 

1,000 Years 10,000 Years 

Shows central tendency because number of years has increased 



Effect of number of years 

Note the 
Wheatsheaf 

Mean is a good 
estimator 

1,000 Years 

10,000 Years 

Central tendency 



ELTs by Sample size 

Not 
disappearing 



Increase number of exposures 

100 1,000 1,000 Clustered 



Effect of number of exposures 

Non-clustered 
higher EP perhaps 

due to “miss 
factor” 



Effect of number of exposures 

500 Year 1,000 Year

Mean 5,224,129 5,883,480

SD 436,609 607,373

CoV 8% 10%

500 Year 1,000 Year

Mean 32,845,391 45,387,871

SD 1,506,786 2,849,788

CoV 5% 6%

500 Year 1,000 Year

Mean 34,628,182 36,408,825

SD 1,326,389 1,659,239

CoV 4% 5%



Effect of number of Exposures 

Smoother, 
sometimes 
clustered 
greater 

sometimes 
less 



The Zeitgeist 



Occupancy - Industrial 
L.A.,  1991, 2-story, Level 0 for 
all subtypes; 50 simulations,
with 50,000-yr walkthrough 
each

TU: 40%
BSW_C: 20%
BSW_M: 20%
W_E: 10%
CBF: 7%
LS: 3%

1000 Yr RP

Loss Distribution

Ensemble - Data 

Source: ImageCat, private communication 



Ensemble - Data 

CODA Type
L.A.,  1991, 2-story, Level 2

TU: 100%

1000 Yr RP

Loss Distribution

Source: ImageCat, private communication 



The Way Forward 

Source: Guy Carpenter “Managing Catastrophe Model Uncertainty” 2011 



ARA Discrete Calculation 

Source:  ARA Hurloss Brochure 2012 



Aon Elements 

Source:  AonBenfield Elements 8 Quick Guide 2013 



ImageCat Robust Simulation … 

Source:  ImageCat RAA 2014 Presentation 



GFS Dendrograms 

Source: Weatheronline 



Not the way forward! 





Implications for Pricing 

• Depends on pricing approach … 

• If you price in the cost of capital: 
– See what your spread of EP curves is 

– Check out any multi-modes for causes 

– Take a view to pick the EP curve 

– Apply your VaR/TVaR or whatever rule 

– Build a portfolio pricing system 

 

 

 



Implications for Capital 

• What’s the question? 
“SCR at 99.5% annual VaR?” 

“What’s your confidence level for that figure?” 

• Purchase protection if VaR has CoV 

• Model outwards ri 

• Model time aggregations 

• Consider seasonal capital 



“Tell me what you know. 
 

Tell me what you don’t know. 
 

Then tell me what you think. 
 

Always distinguish which is which.” 
 

 
US Secretary of State, Colin Powell 

http://www.thedailybeast.com/newsweek/2012/05/13/colin-powell-on-the-bush-administration-s-iraq-war-mistakes.html 
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