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Improvements To The Models.
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Improvements in 2006-07 were
primarily to the vulnerability
component

Significant increases to the
damage functions

Enhanced suite of commercial
occupancy damage functions

Revised damage functions for
residential and commercial lines

o LEELEREL
EEEEERER]




Improvements To The Models__ *
In 2010-2011
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Improved Vulnerabilities Improved Hazard &
Vulnerabilities
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Improved Understanding Of-__
Hurricane Winds
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New science and high resolution detailed data from recent
events

New windspeed observations
Improved understanding of hurricane behavior
— Hurricane windfield
— Storm filling
— Surface roughness effects on wind speed
— Evolution of hurricane structure
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Summary Of RMS’ V11
Model Release
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"

RMS RiskLink v11.0

U.S. hurricane model update
— Wind & storm surge

— Offshore energy

— Industrial facilities

New countries to North Atlantic hurricane
model suite

— Eastern Canada, Bermuda, Mexico, Belize, Costa
Rica, Guatemala, Honduras, Nicaragua

European windstorm and earthquake models
China and Hong Kong typhoon model
Chile earthquake model

Minor updates to U.K. and Germany flood,
Japan typhoon models

[RM]s]

Version 11.0 Release
Update on Release Plans and
Additional Loss Guidance for U.S.

U.S. and Canada
Hurricane
Model Methodology L




Technical Highlights Of RMS-_
Model Updates- Hazard

l I I I S Re MANAGING EXTREMES

Hazard model updates using new data, new science, and new
technology on hurricane structure and evolution

Revised inland filling assumptions and wind field model
— QOver 20,000 wind speed observations

— 10 times more wind/surge data

— Different models for the U.S. Gulf coast, the Florida Peninsula, the
Atlantic Seaboard, the Caribbean, and Central America

Revised stochastic event set (near term and long term rates)

Updates to surface roughness impact on wind speed based
on pre and post landfall research



New View of Transitioning
Storms Windfield
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New view of transitioning storm windfield impacted loss results
significantly in the North East and Mid Atlantic
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Revised Event Set And
Event Rates
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Fully revised stochastic events, Long term and Near term

event rates
2211 II Northeast

CAT 1-2 .,AT 3-5
HisT RL10 pi4q Midatlantic
ke s
\.\| \ '!je Xxas ;ggg
0.20 4 : 385:
015+ 0,002 j
3,000
0.10 4 CAT 3-6
0.054 .
0.00 = T
CAT 1-2 CAT 3-5 . SouthEast

4350
025]
Q20
Gulf 15 I
025 010 ] l

0.20 gg;‘ ]

015 CAT 1-2 CAT 3-5

210

0.05 - Florida
o 0.00-

CAT 1-2 CAT 3-5 II
10
II Source: RMS Inc.

CAT 1-2 CAT 3-§



Highlights Of RMS Model -~
Updates - Storm Surge
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Numerical storm surge model dynamically linked with the
windstorm model throughout entire lifecycle

— Better captures the surge build up at sea e.g. Ike and Katrina
and penetrates further inland than current model

Model allows user-defined input of local flood defenses

New storm surge analysis options allow analysis for
storm surge leakage
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Changes To RMS’ Industry—
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L. oss Results ——

Losses are generally increasing in all regions
Relatively large increases in Texas and Mid Atlantic regions

Change between v10.0 and v11.0 (wind only, Near-term catalog, GR OEP) for RMS’ 2011 _All lines Industry portfolio results
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Changes To RMS’ Industry-

WIIIIS Re MANAGING EXTREMES
L. oss Results

Increase in loss results for all LOBs in all regions

Relatively large increase in results for commercial lines compared
to residential

Change between v10.0 and v11.0 (wind only, Near-term catalog, GR AAL) for RMS’ 2011 _Industry portfolio results
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Summary Of AIR V12 Model-_

Wl I I I S Re MANAGING EXTREMES
Release ———

AIR CLASIC/2 v12.0

U.S. Hurricane Model
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— Wind & Strom surge

— Offshore energy

— Industrial facilities
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Highlights Of AIR Model
Updates- Hazard
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Hazard model updates using new data, new science, and new
technology on hurricane structure and evolution

Revised

wind field model

Enhanced surface roughness models
Revised inland filling rates and re-intensification assumptions
Updated stochastic event set ( near term and long term)
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Highlights Of AIR Model

Updates - Vulnerability

Updates to the vulnerability model
using the new claims data and
engineering research

Introduction of spatial variability in
damage functions (regional
damageability model)

Significant changes to commercial
damage functions

Increases to the damage functions
at low to moderate wind speeds

New suite of damage functions for
large industrial facilities

NC Vulnerability Regions for Homes Built
for Year-1998

—Region 1
Region 2
Region 3

Mean Damage Ratio

40 90 140
Wind Speed

NC Vulnerability Functions By Regions
for Year-1998
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Highlights Of AIR Model
Updates - Storm Surge
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Storm surge hazard model methodology itself has not
changed

Updates to the wind hazard components of the model such as
Rmax, central pressure, and surface wind that inputs in to the
storm surge hazard to cause changes to loss estimates

Updated storm surge damage functions for AUTOs lines

Updated storm surge damage functions for business
Interruption (Bl) coverage

Updated storm surge specific regional unknown damage
functions
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AIR

2012

Australia Cyclone
Australia Earthquake

US Earthquake
US Hurricane (
Auto update)

+ Surge

2013

Hawaii Earthquake
Hawaii Hurricane
Japan Earthquake
Japan Typhoon

UK Windstorm (Storm Surge)

Models listed in

=0)=

2012

180 peril/region models
Includes 77 aggregate (CHAS)
models

RQE Platform — |
2013

Europe Earthquake - | (Historical
Event Catalogue)

Japan Earthquake (Event Rates)
Latin America Earthquake - |
(Historical Event Catalogue)

North Atlantic Hurricane (for Florida)
US Flood

RQE Platform — I

indicates a new model

MANAGING EXTREMES

RMS

2012

Europe Windstorm v11 Service
Pack 3
Japan Earthquake v11 Service
Pack 4

2013

Japan Earthquake (updated hazard
map)

New Zealand Earthquake
(Liguefaction hazard map)

North Atlantic Hurricane (Medium
Term Rates and Surge) — update
subject to review of model
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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. 20
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AIR Worldwide Corporation (AIR) A\ A1r worLowinE

Itis hereby understood and agreed that the client, in consideration of obtaining a right of access to certain CLASIC/2 Analyses pertaining to Client's catastrophe loss potential under the
CLASIC/2 License Agreement dated March 14, 2008 between AIR Worldwide Corporation ("AIR") and Willis Re Inc., shall be legally bound hereby as follows:

(1) The Client agrees, for the benefit of AIR, to be bound by the following provisions:

(@) The CLASIC/2 Analysis will be disclosed by Willis Re Inc. to the Client in confidence, and the Client shall not cause or permit disclosure, copying, display, loan, publication, transfer of
possession (whether by sale, exchange, gift, operation of law or otherwise) or other dissemination of the CLASIC/2 Analysis (or details of the methodology and analysis employed to
develop the CLASIC/2 Analysis) in whole or in part, to any third party without the prior written consent of AIR.

(b) Notwithstanding the foregoing, AIR hereby agrees that disclosure of the CLASIC/2 Analysis to insurance regulators and disclosure, in confidence, of the CLASIC/2 Analysis by the Client
to reinsurers and auditors is exempt from the prohibitions of 1(a) above; provided that, in the event of any such disclosure, the Client shall clearly acknowledge in writing that AIR owns the
exclusive right and title to the CLASIC/2 Analysis and the methods employed to develop the Analysis.

(c) The Client shall not alter or remove any copyrights, trade secret, patent, proprietary and/or other legal notices contained on or in copies of the CLASIC/2 Analysis. The existence of any
such copyright notice on the CLASIC/2 Analysis shall not be construed as an admission, or be deemed to create a presumption, that publication of such materials has occurred.

(d) The Client shall not by virtue of this Agreement, have any right of access to AIR's software, databases, technical or proprietary information or other property, except to the extent
otherwise specifically provided herein.

(e) The Client understands and hereby acknowledges, that (i) the information contained in the CLASIC/2 Analysis consists of estimates and that the CLASIC/2 Analysis is intended to serve
only as one of several sources of information for estimating potential losses from certain catastrophes and (i) no responsibility is or shall be assumed or implied by AIR for loss or damage
to the Client or others for any adverse results experienced in utilizing the CLASIC/2 Analysis.

(2) The Client agrees, for the benefit of AIR and Willis Re Inc., that no responsibility is or shall be assumed or implied by AIR or Willis Re Inc. for loss or damage to the Client resulting from
inaccuracies contained therein nor shall AIR or Willis Re Inc. be liable to the Client or others for any adverse results experienced in utilizing the CLASIC/2 Analysis.

EQECAT EOECAT

Modeling for this report has been undertaken using software from EQECAT (an EQE International Company). The contents of this report contain confidential information of EQECAT, which
is to be treated as strictly confidential. Furthermore, EQECAT assumes no liability for this report.

Risk Management Solutions (RMS) AR

The technology and licensed data used in providing this information is owned by Risk Management Solutions, Inc. and its licensors, and is based on the scientific data, mathematical and
empirical models, and encoded experience of earthquake engineers, wind engineers, structural engineers, geologists, seismologists, meteorologists, and geotechnical specialists. As with
any model of complex physical systems, particularly those with low frequencies of occurrence and potentially high severity outcomes, the actual losses from catastrophic events may differ
from the results of simulation analyses. Furthermore, the accuracy of predictions depends largely on the accuracy and quality of the data input by the user.

THIS INFORMATION IS PROVIDED ‘AS IS,” AND RISK MANAGEMENT SOLUTIONS, INC. DISCLAIMS ALL WARRANTIES, WHETHER EXPRESS OR IMPLIED, WITH RESPECT TO
THE INFORMATION, INCLUDING BUT NOT LIMITED TO, WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. IN NO EVENT SHALL RISK
MANAGEMENT SOLUTIONS, INC. OR WILLIS GROUP SERVICES LIMITED BE LIABLE FOR INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES OF ANY KINpy
ARISING FROM ANY USE OF THIS INFORMATION.



