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Industry Good Practice for Catastrophe Modeling

Own Your View of Risk

o

Industry Good Practice for .
Catastrophe Modeling Understand Risk Models

Assume Responsibility of Risk Views
Justify Decisions Related to Risk Models

Document Assumptions and Arguments
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December, 2011 GC Briefing Published also
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Motivation

« Each model has its own strengths and weaknesses.

« There is no such thing as a model that is “all good” or “all bad,” nor is there
such as a thing as a “perfect” model.

+ While many of these strengths and weaknesses have a direct effect on
market share of the model, a particular strength is sometimes outweighed
by a weakness or vice versa.

Examples

— User environment

— Scientific approach

— Resolution

— Vulnerability

— Hazards of particular interest
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Motivation

+ Models are calibrated to the industry at large.

+ Model performance will vary
— By geography
— By portfolio characteristics
« Different models use different methodologies and approaches to
— Hazard
— Vulnerability
— Financial

« Best practice is to develop an organized, modular framework to objectively
categorize these variations.

« Once catalogued and documented, they can be applied for optimal model
use on that portfolio for more realistic risk assessment.
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Customized Cat Modeling Approach

CLIENT EXPOSURES

DATA QA AND AUGMENTATION

v ¥
MODELED PERILS NON-MODELED PERILS (NMP)

Superior Understanding of Models

MULTI-MODEL MODEL SUITABILITY PARAMETERIZATION &
ANALYTICS ANALYSIS (MSA) SCENARIO ANALYSES

Obtain available Develop appropriate view of Complement view of risk for
views of risk risk with objective testing non-modeled perils
Superior Documentation
CAT REPORT MSA REPORT NMP REPORT
¥

CLIENT'S OWN COMPREHENSIVE VIEW OF RISK

Guy Carpenter's Model Suitability Analysis (MSA)SM

Client's View of Risk

EVALUATION INTEGRATION COMMUNICATION

COMPONENT 1 COMPONENT4
SENSITIVITY MSA GRID
TESTING

1
COMPONENTS COMPONENTS

COMPONENT2 MODEL KNOWLEDGE
LOSS ENHANCEMENT SHARING
VALIDATION
CoMPONENTS RISK
SCIENTIFIC CUSTOMIZATION
APPRAISAL




MSA Tests for Model Evaluation

Our objective is to address
EVALUATION these questions...

How do model outputs vary as a function of
model inputs?

COMPONENT2

LOSS How do modelled losses compare with
VALIDATION historical experience?

COMPONENT3

SCIENTIEIC How do scientific assumptions in the models
APPRAISAL compare to public academic research?

MSA Tests Developed for Euro Windstorm in 2012

SENSITIVITY HOMOGENEOUS EXPO
SENSITIVITY PORTFOLIO BASELINE

EVALUATION
SENSITIVITY IED BASELINE

KEY EVENT LOSS VALIDATION

HISTORICAL LOSS DISTRIBUTION

COMPONENT2 CHRONOLOGICAL LOSS VALIDATION
LOSS
VALIDATION

EP CURVE VALIDATION

HISTORICAL WIND FOOTPRINTS
COMPONENT3

SCIENTIFIC WIND SPEED RETURN PERIOD

APPRAISAL 1 FREQUENCY BY SEVERITY

DAMAGE FUNCTIONS

MSA Scientific Appraisal and Research Strategy
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MSA Testing Framework 2013 Development Overview

SENSITIVITY HOMOGENEOUS EXPO

SENSITIVITY PORTFOLIO BASELINE

EVALUATION

SENSITIVITY IED BASELINE

KEY EVENT LOSS VALIDATION
HISTORICAL LOSS DISTRIBUTION

COMPONENT2 CHRONOLOGICAL LOSS VALIDATION
LOSS ~
VALIDATION

EP CURVE VALIDATION

AMERICAS ASIAPACIFIC
COMPONENT3 2013

SCIENTIFIC
|
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APPRAISAL

Integration of Research into the MSA Framework
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Meteo Data

Global partnership to
develop compendium
of damage functions
for wind vulnerability
comparisons

Partnership to
develop: Event
footprints, Reference
catalogs, GMPE
Comparison in Italy

Kartrihe nsitae of Technoiogy

Partnership on EQ
Partnership on Central Europe
Japan EQ
Research

Guy Carpenter's Model Suitability Analysis (MSA)SM

Client's View of Risk

EVALUATION INTEGRATION COMMUNICATION

COMPONENT 1 APONENT 4
SENSITIVITY MSA GRID

TESTING
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MODEL
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COMPONENTS
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MSA Grid Observations and Their Impact (Integration)

Isolated Poor Systematic Poor
Performance Performance:
Points at potential Points at unsuitable
modeling opportunity: model for a client

R&D or Model Fusion

Limited
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The MSA Grid Organization and Documentation (Integration)

GC + Client Defined
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Leadership
Risk Management
Regulators
Rating Agencies
Solvency Il
Other Stakeholders

MSA Characteristics of Note

MODULAR

« Every analytical task is well organized across components

« Documentation lends itself to extraction for Solvency Il

CUSTOMIZABLE

+ Client can focus on components of interest

« Client may choose a multi-phase approach

FLEXIBLE

« Client may shape the process within the framework components

+ Components can be expanded and they can evolve with client needs




Example: U.S. Hurricane Wind Footprint (Isabel, 2003)

I GAMMA Loss only, No ALPHA Loss
[CGAMMA > ALPHA
[CJALPHA > GAMMA
CJALPHA Loss only, Ho GAMMA Loss

Note: Loss as depicted in the above
map is based on structural loss
comparisons for a single family wood
frame home of one story constructed
in 1990.

Understanding Hurricane Model Differences
Rigorous Model Questioning

« Example:
« Can historical events help validate my modeled resu  Its?
— Validate against historic losses and quality check return period levels

Model to Actual
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MSA M Scientific Appraisal Example: Wind Vulnerability

Damage Curves, Open Terrain
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Model Suitability Analysis (MSA) SM
Risk Customization

The OEP can be scaled to match any single point by scaling the whole OEP curve.
LosSrarget,rp

Scale = b L

LosSyodetea,rp

Scaling cannot be used to match along the whole cur ve.
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Model Suitability Analysis (MSA) SM
Risk Customization

Bend - All Hurricane States for Personal Lines

180
160
140
120

®= All HU Model ‘A’
100 = All HU Model ‘B’
80 ® All HU Scaled to 100 Yr
60 ' = All HU Bending
10 20

50 100 200 250 500 1000

Billions

(SR
© O

Bending Model ‘B’ results to match Model ‘A’ results.
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Guy Carpenter's Model Suitability Analysis (MSA)SM

Client's View of Risk

EVALUATION INTEGRATION COMMUNICATION

COMPONENT1 COMPONENT 4
SENSITIVITY MSA GRID
TESTING
COMPONENTS

COMPONENT2 KNOWLEDGE

LOsS SHARING

VALIDATION
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Essentials

Motivation: Solvency I, NAIC, Regulatory

Ongoing pursuit of true assessment of risk
Naturally varies by geography

Naturally varies by nature of portfolio

Requires deep understanding of perils

Cat model performance varies (version, vendor)
MSASM offers objective.approach (testing, evaluation)
Enables optimal model use for the portfolio

Enables informed model adaptation, integration, and
implementation focused on portfolio nuances.
Enables informed decision making

for customized view of risk.

Disclaimer

Guy Carpenter & Company, LLC provides this report for general i 1 only. The i
herein is based on sources we believe reliable, but we do not guarantee its accuracy, and |l should be
understood to be general insurance/reinsurance information only. Guy Carpenter & Company, LLC makes
no representations or warranties, express or implied. The information is not intended to be taken as advice
with respect to any individual situation and cannot be relied upon as such. Please consult your
insurance/reinsurance advisors with respect to individual coverage issues.

tax, legal or regulatory matters should be understood to be general
observations based so\e\y on our experience as reinsurance brokers and risk consultants, and may not be
relied upon as tax, accounting, legal or regulatory advice, which we are not authorized to provide. All such
matters should be reviewed with your own qualified advisors in these areas.

Readers are cautioned not to place undue reliance on any historical, current or forward-looking statements.
Guy Carpenter & Company, LLC undertakes no obhgauon to update or revise publicly any historical, current
or forward-looking statements, whether as a result of new information, research, future events or otherwise.

This document or any portion of the information it contains may not be copied or reproduced in any form
without the permission of Guy Carpenter & Company, LLC, except that clients of Guy Carpenter &
Company, LLC need not obtain such permission when using this report for their internal purposes.

The trademarks and service marks contained herein are the property of their respective owners.
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