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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
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Model Building Checklist

—_—

Events ...

Event Frequencies ...
Event Footprints ...
ntensity Vulnerabilities ...
Damage Functions ...
Discretisation ...

—/
—_—

How defined?

Basis of values?
Validation?

Sampling ... o

Policy T&Cs .

Why these
values?

and all for those pesky exposure data



Variants of EP Curves

e 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

e EP of Wheatsheaf Means

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



Variants of EP Curves

Comparison of EP Curves
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Toy Model

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



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

Toy Model

* |llustrative 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
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Toy Model — Event
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Ir this spreadsheet we identify “Events”. These are defined as ocouring in a certain time (e.g. day) with maximum intensity that can be used to cause damage via Vulnerability functions.

To defing an "Event” we must define the frequency in some form (2.9, assign a notional year) a footprint (the area eutent] and the intensity "bins” which are the distibutions of intensity 2t 2 given area for a given peril (termed ArealPeril).
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Toy Model — Vulnerability
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Toy Model — Exposure

ToyModel_v7 . Microsoft Excel
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Toy Model — Policy Terms

oyMOdeI_VMicrosoft Excel
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EP Curves (AEP)

Wheatsheaf
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Increase number of samples ...
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6,000,000
5,000,000
4,000,000
100 Samples ~
@
g 3,000,000
Wheatsheaf
2,000,000
6,000,000
/
1,000,000 2
5,000,000 J
o
4,000,000 0 100 200 300 400 500 600 700 800 900 1,000
Return Period
g
%’ 3,000,000
- Wheatsheaf 2,000 samples (showing only 255 due to Excel)
2,000,000 6,000,000
1,000,000 |/ 4 5/000,000
/
0 4,000,000
(] 100 200 300 400 500 600 700 800 900 1,000
Return Period .
s
E 3,000,000
2,000,000
1,000,000 7
0
0 100 200 300 400 500 600 700 800 900 1,000
Return Period

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



VaR distributions

500 Year EP distributions
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Increase number of years
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Effect of number of years
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Increase number of exposures

1,000 Clustered




Effect of number of exposures
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Effect of number of exposures
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Event 82 for 1,000 Clustered Exposures, 100 samples
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The Zeitgeist




Ensemble - Data

Loss Distribution
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The Way Forward

FIGURE 1: CATASTROPHE MODELING: AN IMPRECISE SCIENCE
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Source: Guy Carpenter “Managing Catastrophe Model Uncertainty” 2011



ARA Discrete Calculation

0.25
) ARA Non-
FEE W ARA Non-Parametric Loss Perspective  Parametric Beta % Diff
Ground-up $9,372,685 59,397,933 0.3%
() Beta Net of 10% deductible $9,122,685 $9,147,934 0.3%
2ok 5m x 10m layer $ 674,769 $1,111,435 64.7%
3
2
2
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Building Loss / Building Replacment Value

Distribution of High Rise Steel Frame Residential Building Ground-up Loss in Suburban Terrain: 160 mph,
3-sec gust in open terrain (126 mph, 1-min sustained in open terrain)

Source: ARA Hurloss Brochure 2012



Loss

Loss

Aon Elements

Per canton simulation

Per postal code simulation
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ImageCat Robust Simulation

K@ ImageCat, Inc. RW I ReEd
" A Framework for More Robust Uncertainty Assessment

Robust Simulation
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GFS Dendrograms
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Not the way forward!

FIGURE 4: MODEL BLENDING REDUCES UNCERTAINTY
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Implications for Pricing

* Depends on pricing approach ...

* |f 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-irag-war-mistakes.html
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