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Casualty catastrophe (cat) modeling
— What
— Why
— When
— How
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What is casualty cat & what distinguishes it from non-
cat to justify modeling it separately?

Large $ loss Bad fit to non-cat curve

Large # insureds Need regime-switching

Headlines Need bi-modal curve
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Why Is it important to model casualty cat?
— Ability to model downside is valuable
— Casualty cat drives downside



Wl I I l S Re MANAGING EXTREMES

Why now is it important to model casualty cat?
— Need
— Desire
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Why now is it important to model casualty cat?
— Need
— Insurers have
Larger balance sheets
Ability to hold more risk
Willingness to hold more risk
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Why now is it important to model casualty cat?
— Desire

— Insurers have ecosystem for property cat
—Models & metrics
—Underwriting & pricing
—Portfolio optimization
—Reinsurance

— Insurers want similar ecosystem for casualty
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How to begin building a casualty cat model?
— Mindset
— Conceptual building blocks
— Key outputs
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Mindset
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Mindset

John Tukey, Mathematician
1915 - 2000
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Mindset

John Tukey, Mathematician
1915 - 2000

“Far better an approximate answer to
the right question, which is often
vague, than an exact answer to the
wrong question, which can always be
made precise.”
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Mindset
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Mindset

Are you uncomfortable?
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Mindset

Are you uncomfortable?

Good, you'’re supposed to
be uncomfortable
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Conceptual building blocks

Framework
Software architecture
Parameters
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Framework :

Scenario #m Loss
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Scenario

Start with historical events
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Problem #1 with Problem #2 with
historical events: historical events:
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Scenario

Solution

Realistic
Historical Disaster Stochastic
events Scenarios RDS
(RN))

Generalization
& Classification
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Scenario

Solution Realistic scenarios
“Inspired by real-life events”

Realistic
Historical Disaster Stochastic
events Scenarios RDS
(RN))

Generalization
& Classification
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Scenario

Solution Realistic scenarios
“Inspired by real-life events”

Realistic
Historical Disaster Stochastic
events Scenarios RDS
(RN))

. Emerqging risk:
Generalization ging

& Classification

separate
workstream
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Software architecture

Casualty

eNTAIL™ casualty cat scenarios:
illi severity and
model by Willis Re return period
Exposure-based parameters

framework: applies Client

casualty scenarios to portfolio eNTAIL casualty catastrophe model
current in-force data

portfolio

Output is an Event
Loss Table (ELT)

o _ Casualty simulation modeling, stochastic
Stochastic simulation financial output, and ERM

model
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Conceptual building blocks :

Parameters

Decisions
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Conceptual building blocks

Parameters
— Likelihood (frequency, return period, etc)
— Impact (severity)
— Variabllity
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Conceptual building blocks

Parameters
— Likelihood (frequency, return period, etc)
— Impact (severity)
— Variabllity
Scenario heterogeneity
Parameter uncertainty
Pure randomness
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Sample outputs

Table of casualty cat return Loss ratio downside via cat
period losses for insurer’s loss model and non-cat loss
portfolio model

lllustrative

Liability Loss Ratio

Loss Summary R

Return Period (years) Cat Loss ($ billions)

300% 4

2 0.0
4 0.2 gL | e e

20 2.9
100 5.4 0% e
200 6.3 AR e e

250 6.6

1,000 8.4 (]2
50% |
0%

Mean 1-in-100 1-in-250
Non CatLR mCatLR
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Conclusions

Casualty cat modeling
— New frontier
— Insurers have both need and desire
— Unlocks significant new value for insurers
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Casualty cat modeling

Send comments to neil.bodoff@willis.com
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Disclaimer

The statements and opinions included in this panel
discussion are those of the individual speakers and
do not necessarily represent the views of Willis
Limited and/or Willis Re Inc (“Willis Re”), its parent or
sister companies, subsidiaries, affiliates, or its
management.
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Legal disclaimer

This analysis has been prepared by Willis Limited and/or Willis Re Inc (“Willis Re”) on condition that it shall be treated as strictly confidential and shall not be
communicated in whole, in part, or in summary to any third party without written consent from Willis Re.

Willis Re has relied upon data from public and/or other sources when preparing this analysis. No attempt has been made to verify independently the accuracy of this
data. Willis Re does not represent or otherwise guarantee the accuracy or completeness of such data nor assume responsibility for the result of any error or
omission in the data or other materials gathered from any source in the preparation of this analysis. Willis Re, its parent companies, sister companies, subsidiaries
and affiliates (hereinafter “Willis”) shall have no liability in connection with any results, including, without limitation, those arising from based upon or in connection
with errors, omissions, inaccuracies, or inadequacies associated with the data or arising from, based upon or in connection with any methodologies used or applied
by Willis Re in producing this analysis or any results contained herein. Willis expressly disclaims any and all liability arising from, based upon or in connection with
this analysis. Willis assumes no duty in contract, tort or otherwise to any party arising from, based upon or in connection with this analysis, and no party should
expect Willis to owe it any such duty.

There are many uncertainties inherent in this analysis including, but not limited to, issues such as limitations in the available data, reliance on client data and outside
data sources, the underlying volatility of loss and other random processes, uncertainties that characterize the application of professional judgment in estimates and
assumptions, etc. Ultimate losses, liabilities and claims depend upon future contingent events, including but not limited to unanticipated changes in inflation, laws,
and regulations. As a result of these uncertainties, the actual outcomes could vary significantly from Willis Re’s estimates in either direction. Willis makes no
representation about and does not guarantee the outcome, results, success, or profitability of any insurance or reinsurance program or venture, whether or not the
analyses or conclusions contained herein apply to such program or venture.

Willis does not recommend making decisions based solely on the information contained in this analysis. Rather, this analysis should be viewed as a supplement to
other information, including specific business practice, claims experience, and financial situation. Independent professional advisors should be consulted with respect
to the issues and conclusions presented herein and their possible application. Willis makes no representation or warranty as to the accuracy or completeness of this
document and its contents.

This analysis is not intended to be a complete actuarial communication, and as such is not intended to be relied upon. A complete communication can be provided
upon request. Willis Re actuaries are available to answer questions about this analysis.

Willis does not provide legal, accounting, or tax advice. This analysis does not constitute, is not intended to provide, and should not be construed as such advice.
Qualified advisers should be consulted in these areas.

Willis makes no representation, does not guarantee and assumes no liability for the accuracy or completeness of, or any results obtained by application of, this
analysis and conclusions provided herein.

Where data is supplied by way of CD or other electronic format, Willis accepts no liability for any loss or damage caused to the Recipient directly or indirectly through
use of any such CD or other electronic format, even where caused by negligence. Without limitation, Willis shall not be liable for: loss or corruption of data, damage
to any computer or communications system, indirect or consequential losses. The Recipient should take proper precautions to prevent loss or damage — including
the use of a virus checker.

This limitation of liability does not apply to losses or damage caused by death, personal injury, dishonesty or any other liability which cannot be excluded by law.
Acceptance of this document shall be deemed agreement to the above.
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