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Commercial probabilistic models

Deterministic methods for tail loss estimates

Maximum Foreseeable Loss (MFL) model
Case study
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Commercial Probabilistic ~ g

Severe Thunder Storm Models ™ '”?_5 e

Typically optimized for industry portfolios

— Sample storm paths based on industry exposure

— High probability of model failure for any given company

Event set size and model resolution are critical for stable model
— A very large number of events (e.g., 500,000)

— An insufficient number of events can lead to over or under
estimating the tail risk

— High-resolution definition of tornado paths and other hazard
footprints are important
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The Importance Of Event

Set Size & Resolution

It is impractical to achieve loss
convergence for all severe thunder
storm business applications using
a physical, event-based model in
today’s computing environment
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Illustrative Calculations
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Average size of a Path

0.5mi width and 5mi length

Average size of a county 50x50mi
Min. Number of Paths Required to

fully Cover a County 1,000
Num. of tornado severity scenarios 5
Num. of possible orientations of the

path to be modeled 18
Total Num. of Scenarios for a

County 90,000
Number of counties in tornado alley 1,500
Total Number of Paths need to be

Modeled 135,000,000
Avg. number of paths in a

thunderstorm outbreak 20
Total Number of Thunderstorm

Outbreaks to be Modeled 6,750,000

~
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Deterministic Methods
For Tall Loss Estimates

Probability and possibility

Large event set with no gaps in coverage
High-severity events
“What if” scenarios

Top loss scenarios are similar to 1:1,000 to 1:10,000 events
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Maximum Foreseeable Los Sao

(MFL) Model s Re R

Exhaustive set of high-severity events, MFL Swath scenario

centered specifically on a portfolio

— ~1 million events can be built
specifically for a company’s portfolio
(no coverage gaps)

— Street-level property address
Information is critical

— Tornado, hall, or wind swaths
Independently or together

— Damage curves for appropriate lines
of business
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Case Study-
F4 Tornado Scenario

A storm producing a single
“mile-wide” F4 tornado and
severe hail — Not the Worst
Case

Winds and damage within the
track based on detailed
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Examples of deterministic MFL tracks

tornado research

61,000 high-end severe
thunderstorm tracks

Top loss scenarios are similar

to 1:1,000 to 1:10,000 events
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Case Study Results I Willis Re | e

F4 storm scenarios are 15% to 35% higher than the
model1:10,000 year loss

Probabilistic model results for study region/exposure

F4 Scenario Summary Statistics (% of total)

Loss in million USD

Return Period AEP OEP .
10,000 6 145 6139 — 21,000 scenarios >$65m (34%)
1,000 $ 104 891 — 7,100 scenarios >$100m (12%)
250 $63 $ 56
100 $43 $39 — 2,500 scenarios > $145m (4%)
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No part of this publication may be reproduced, disseminated, distributed, stored in a retrieval system, transmitted or otherwise
transferred in any form or by any means, whether electronic, mechanical, photocopying, recording, or otherwise, without the
permission of Willis re inc. Some information contained in this report may be compiled from third party sources and we do not
guarantee and are not responsible for the accuracy of such. This report is for general guidance only and is not intended to be
relied upon. Any action based on or in connection with anything contained herein should be taken only after obtaining specific
advice from independent professional advisors of your choice. The views expressed in this report are not necessarily those of
Willis Re Inc., its parent companies, sister companies, subsidiaries or affiliates (hereinafter “Willis”). Willis is not responsible for
the accuracy or completeness of the contents herein and expressly disclaims any responsibility or liability for the reader's
application of any of the contents herein to any analysis or other matter, or for any results or conclusions based upon, arising
from or in connection with the contents herein, nor do the contents herein guarantee, and should not be construed to guarantee,
any particular result or outcome. Willis accepts no responsibility for the content or quality of any third party websites to which we
refer.

The contents herein are provided for informational purposes only and do not constitute and should not be construed as
professional advice. Any and all examples used herein are for illustrative purposes only, are purely hypothetical in nature, and
offered merely to describe concepts or ideas. They are not offered as solutions to produce specific results and are not to be
relied upon. The reader is cautioned to consult independent professional advisors of his/her choice and formulate independent
conclusions and opinions regarding the subject matter discussed herein. Willis is not responsible for the accuracy or
completeness of the contents herein and expressly disclaims any responsibility or liability for the reader's application of any of
the contents herein to any analysis or other matter, nor do the contents herein guarantee, and should not be construed to
guarantee, any particular result or outcome.
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Antitrust Notice I Willis Re s

The Casualty Actuarial Society is committed to adhering strictly
to the letter and spirit of the antitrust laws. Seminars conducted
under the auspices of the CAS are designed solely to provide a
forum for the expression of various points of view on topics
described in the programs or agendas for such meetings.

Under no circumstances shall CAS seminars be used as a
means for competing companies or firms to reach any
understanding — expressed or implied — that restricts
competition or in any way impairs the ability of members to
exercise independent business judgment regarding matters
affecting competition.

It is the responsibility of all seminar participants to be aware of
antitrust regulations, to prevent any written or verbal
discussions that appear to violate these laws, and to adhere in
every respect to the CAS antitrust compliance policy.
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