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Time Title Speakers

6:30pm —6:35pm Welcome Cecilia Cheuk
6:35pm - 6:45pm Know your storms Chris Werner
6:45pm —7:35pm Understanding Cat Modelling Paul Jones
7:35pm - 7:50pm Questions & Answers Chris Werner / Paul Jones
7:50pm — 7:55pm Closing Cecilia Cheuk
Disclaimer:

The material, content and views in the following presentation are those of the presenter(s).
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Form in extra-tropics and from tropical storms

Form in tropics

Higher winds, smaller area Lower winds, larger area

Temperature remains similar throughout storm ¢ Always have fronts

Form from very warm water Form along temperature gradients

Dissipate quickly over land Do not dissipate as a result of landfall

Hazards: High winds, rainfall, landslides, surge  * Hazards: High winds, rainfall, surge, landslides,
blizzards
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Marsh & McLennan Companies

®% OLIVER WYMAN

Management
Consulting

®9 GUY CARPENTER

Reinsurance and
Risk Management

MARSH & MCLENNAN
COMPANIES

®% MERCER 2016 Revenue ®® MARSH
Talent, Health, $13.21B Insurance and Risk
Retirement and Management

Investment Consulting

GUY CARPENTER 17



Well Positioned to Help Our Clients Achieve Success

Ceded Premium by Line of Business

EXPERIENCE
&% Placed $30.4 billion in ceded
",gv' premium for 2,400 clients in
"\ 2017
REACH

our 2,300 employees

@3 sitin over 60 offices

in 35 countries

IMPACT _ o
Deliver a powerful combination of:

/ 1. Broking expertise
C 2. Strategic advisory services

3. Industry-leading analytics

m Property Marine
STRENGTH | |
Part of Marsh & McLennan Companies, m Casualty m Life Accident & Health
c_a a $13 billion professional o . Mutiline/ L Other
services firm, since 1923 Whole Account

18
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Reinsurance Broking

* Reinsurance brokerage services provided
for over 90 years and we continue to serve
some of our original clients

Guy Carpenter delivers deep  Line-of-business experts deliver deep
technical insights and vast market knowledge and efficient
transactional capabilities to b transactions in every relevant geography
address complex and unique « We have unmatched market intelligence
risk management challenges. as well as capacity and pricing advantage

» Continuous benchmarking across markets
informs the most effective structures and
timing for each client’s coverage
requirements

We help clients anticipate and navigate change, providing them with a
business edge that goes beyond best pricing in the reinsurance market.

GUY CARPENTER 19
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Account Team

Irish Focused

oy,
@
n

Reinsurance

Team
BROKING TEAM GC ANALYTICS
Paddy Ryan Paul Jones

Managing Director GC CAT Modelling

I Amrita Pattni

Turlough Ryan GC Analytics

Assistant Vice President

Henry Medlam
I GC Analytics

| Presenting today

GUY CARPENTER
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Market Share
Motor
Property
25% 30%
20% 25%
20%
15%
15%
10%
10% I I
5%
11 |
0% 0%
A2 s x5 6 19 N N T
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INTRODUCTION CATASTROPHE

MODELS
1l

PORTFOLIO DATA MODEL THE FUTURE
SUITABILITY

ANALYSIS
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A View of Cat Risk to underpin all business decisions

Reinsurance
Strategy

« Structure, Pricing, Benchmarking

Gross Loss
Modelling

 Actuarial, Catastrophe Modelling

» Regulatory, Internal Model, Standard Formula,

Allocation
Underwriting - Natural perils and man-made
Portfolio « Accumulations, scenarios, planning, post event

Management response

GUY CARPENTER 15 March 2018 23



Leading Analytics Empower Risk-Informed Decisions

GUY CARPENTER

GC
Expertise

Exposure Data
*  Quality
* Benchmarking
* Augmentation

Vendor licenses
* RMS, AIR,
Corelogic, JBA

MSA
* Hazard
* Vulnerability
» Scientific
assessment

Complete the Risk
Landscape
Man-made hazard

+ Engineering
* Freeze Modelling

Delivering Analytics
+ OASIS
* AdvantagePoint

N

/

Own View of Risk

Where we can help our clients

©) :

UNDERWRITING ANALYTICS

Risk Level Underwriting
Strategic Growth Advisory
Underwriting Strategy

PORTFOLIO ANALYTICS
Structure and Placement
Portfolio Risk Management

Cat Response & Claims Analytics

STRATEGIC RISK & CAPITAL

MANAGEMENT

Develop client view of risk
Satisfy regulatory validation
requirements

Embed OVoOR in internal model for
managing capital and earnings

volatility

>

>

MAXIMIZE PROFITABLE
GROWTH

CONFIDENTLY MANAGE
RISK

OPTIMIZE RETURN ON
CAPITAL

24




CATASTROPHE MODELS




Risk Landscape - Global Evolution @ 2014~ Solvency I

2005 - Katrina

* Re-adjust Frequency,
Severity assumptions

+ Rating Agency Increases
Capital Requirements

1992 — Hurricane Andrew

* Models Go Worldwide
* Influence Rate Adequacy
+ Rating Agencies Empowered

2008 = Financial Crisis

» Enterprise Risk Management
* Increased Regulatory

Oversight

2001 — 9/11 attacks

* Loss Correlation
» Data Rapidly Improving
« Capital Markets Enter into Reinsurance

After each market turning
event, the industry

1970 & 80s | |
* Poor Data realised it had more
* Limited Models .
- LMX spiral exposure than previously

thought

* Lloyd’s collapse

GUY CARPENTER 26
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Risk Landscape - Global Natural Catastrophes Losses (1970-2015)
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1970 1975 1980 1985 1990 1995 2000 2005 2010 2015

= |nsured losses Uninsured losses == == Total Insured Loss Trend Total Overall Loss Trend

GUY CARPENTER 15 March 2018 . . ) . 27
Source: Swiss Re Economic Research & Consulting and Cat Perils



e
Catastrophe Modelling

Process of using computer-assisted calculations to estimate the
°0 losses that could be sustained due to a catastrophic event such
MvoaWR | 3Sa hurricane or earthquake:

v Applications
 The process does not PP

predict natural
catastrophes!

* Provides a framework Underwriting Portfalio

Management

for understanding the
types of events and
losses that could be
experienced but may not
yet been experienced

Reinsurance Regulatory and
Pricing and Capital
Management Requirements

GUY CARPENTER
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Types of Natural Perils

1 Year
1 Month
Cold-/ Heat
/P 1 Week Wave
River Flood
- Surge
o| 1Day Forest
+— i c
© Fire Windstorm
> ‘
a Flash Flood
Hail
1 Hour Lightning I
Tornado
) Earthquake
1 Min. k \
[ |
| | |

1m 10m 100m 1km 10km 100 km 1000 km 10000 km
Regional Impact Scale

v
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Modelled Global Perils

Flood Hurricane/Wind Earthquake Hail

Terrorism Tornado Wildfire

AT TR DOV

o,
%*ﬁ MR
R4
S

= X
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Types of Natural Catastrophe Models
Different Tasks Require Different Types of Models

Zonation Models

« Should | underwrite a risk?

« What should be the rate?

« Should | impose a
deductible and/or limit

.~ River

Bl 1:10 year zone
Il 1:50 year zone
1:100 year zone

——@

GUY CARPENTER

Deterministic Models

What-if Daria was to
happen again?
Calibration/validation of
probabilistic models
Scenarios, what would
happen if Ophelia
affected Dublin?

Probabilistic Models

What is the value of the
modelled peril?

How much reinsurance
should I buy?

f=1/100

31




Probabilistic Catastrophe Modelling Components

Exposure Hazard Vulnerability Financial

iy 4
@';

- Quantify‘
Financial Loss

Generate Assess Event Apply Calculate
Events Sets Characteristics Exposure } Damage

and Geocode

Value? Intensity? How strong Where is the How damaged What is the
s o are the exposure? are the loss to the
Location® Location® ground o buildings? insurer?
. motions? What IS ItS
Risk Frequency? value?
characteristics? What is the
wind speed? What types of

buildings?

GUY CARPENTER
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Results of a Probabilistic Model

EPs can be based on
— Annual losses = Annual Exceeding Probability (AEP)
— Per Occurrence Losses = Occurrence Exceeding Probability (OEP)

Often “AALS” are used as risk measurement
— AAL = Average Annual Loss (= technical premium)
— Statistical mean of the annual loss distribution

Loss Perspectives

— Ground-Up = Damage

— Gross = Loss after applying
limits & deductibles

— Net = Loss after applying
reinsurance treaties to gross loss

Event Loss tables (ELT) and Year Loss tables (YLT)

GUY CARPENTER
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Vendor Catastrophe Models
Irish Models

RMS AIR Others

Windstorm Model for Ireland as Windstorm Model for Ireland as CorelLogic have EU WS model.
part EU WS model. part EU WS model. Other Vendors such as JBA have
risk products that cover Ireland

» 2018 New Models « 2018 New Models
— Extension of EU HD FL model —EU WS model (including
to Ireland in 2018 Ireland) 2018
—EU SCS model 2018 —EU SCS model 2018

GUY CARPENTER 34



PORTFOLIO DATA




Portfolio Data Inputs

POLICY
CONDITIONS

ADDRESS YEAR BUILT

NUMBER
OF
STOREYS

GUY CARPENTER 36




Data Completeness

Affects the assumptions a model may make

Higher data resolution for detailed perils can have a significant impact on modelled

loss

» Low spatial and attribute resolution

— Relies on model assumptions for
distribution of exposures

— Performs poorly for high resolution
hazards like flood

GUY CARPENTER

» High spatial and attribute resolution

— Allows the model to reflect
portfolio characteristics

— Only danger is over-
parametrization

37
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Location Data

Geocoding

GUY CARPENTER

Location of the risks in a coordinate
or zonation system

Ireland geocoding has been
traditionally zonal (at County)

Systems may not have been
designed to capture the detalil
required with the validation needed

General consensus is that under

For windstorm location is less
important to modelled loss but perils
such as flood have significant
sensitivity

rs.Charge Point ~
ars Charge PoiRSS

GDPR an address is potentially ¢
personal information, so transfer of
the information to modelling systems
has risks

Conceptually simple but in
some cases operationally
difficult

Legacy systems can impact
companies ability to capture
the right information

38



Location Data

Occupancy Type

Engineered Structure
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Non-Engineered Structure
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Location Data
Construction Type

Source : AIR Worldwide Corporation

GUY CARPENTER
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Location Data
Other building attributes

High-Rise > 8 stories
-1

Source : AIR Worldwide Corporation

GUY CARPENTER
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Location Data
What can you control

All modelling is based around assumptions related to the hazard, vulnerability and

the exposure. Control the model by improving the information content which will
reduce the assumptions and uncertainty in the analysis.

Hazard Vulnerability
 Location » Occupancy & Construction
— Address, Lat/Lon, Postcode, — Secondary characteristics such as
County

year built and number of storeys

Financial Conditions

 Limits and values by coverage
» Deductibles

* Reinsurance details

GUY CARPENTER
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MODEL SUITABILITY ANALYSIS
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GC Strategy — Model Evaluation

Don’t just go and build Instead we aim to

understand models and
what drives differences

another model for an
already widely covered peril

= Ensure we make best use of models

» Sensitivity of exposure data attributes
« Sensitivity of modelling assumptions
» Support clients with data cleaning and data enhancement (e.g. 3-D)

Use a consistent and open approach to evaluate existing models

 Independent and unbiased — reference to credible scientific research
and data

* Transparent
» Leverage our own expertise
» Make adjustments where supported by the analysis

44
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Model Suitability AnalysisSM (MSA)

Client’s View
of Risk

EVALUATION

INTEGRATION

. COMMUNICATION

GUY CARPENTER

COMPONENT 1
Sensitivity
Testing

COMPONENT 4
MSA Grid

r

\4

COMPONENT 2

Loss
Validation

COMPONENT 5

Model
Enhancement

COMPONENT 7
Documentation

D

\ 4

7

'

COMPONENT 3
Scientific
Appraisal

COMPONENT 6
Risk
Customization

COMPONENT 8

Knowledge
Sharing




MSA Research

Our collaborators include some of the most
prestigious centers of catastrophe risk research

Australian C;)vernment IU SS Im age C at

University
Geoscience Australia

o G F Z
v ZUSGS
COHSQT“UEIHCY Helmholtz-Zentrum

PorTspbAMm
IILLSU \Q(I I
deCataIunya

Met Office

CAMBRIDGE

ARCHITECTURAL
RESEARCH
Karlsruher Institut fir Technologie LIMITED
‘

RISK 5
Kcmnkh]k Nederlands FRONTIERS

Meteorologisch Instituut ~~gl
We Qt("‘rl‘l Ministerie van Infrastructuur en Milieu \“)

HCI-GAIII;I UNIVERSITY

KANDiILLI

OBSERVATORY AND 7
EARTHQUAKE RESEARCH INSTITUTE “Sufrsis

GUY CARPENTER
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MSA in Depth — What is MSA’s Model Validation Documentation?

MSA System

| All the validation exhibits a company

SENSITIVITY DOCUMENTATION
needs t n CAT model
MODEL MODEL VALIDATION ee S O gover 0 e S
COMPONENT 2 EVALUATION DOCUMENTATION |
LOSS : :
VALIDATION MODEL ADJUSTMENT . MODELA
JUSTIFICATION 100
ADJUSTMENT DOCUMENTATION
CLAIMS DATA
. 80 k)
&
scientrric 8 so 81| RERENNE
BENCHMARKING ' 3
40 L%
SEARCH T
- - 20 §:
0 -
100 1 100%
® Magnitude
60 -
0% Gc‘CATRISK
o ST UD D
s KNOWLEDGE BASE
0

Customized GC CATRISK"

/ Tests via STUDIO
WEB APPLICATION

Browser
GC Client* /
*Web Applications will start being
accessible externally in 2017-18
GC Colleague

GUY CARPENTER
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We work towards an Industry Standard in Model Evaluation

EVALUATION
SENSITIVITY : LOSS : SCIENTIFIC
. TESTING : VALIDATION : APPRAISAL
A r \ \ )
Ci1-1 : Cc2-1 : C3-1
Exposure : Historical event : Historical Event
Parameters : loss validation : Intensity
\. J : \ J ¢ \_—__Footprints _J
( C1-2 Y c2-2 Nl : ( C3-2 h
Portfolio : Historical Event : Intensity Return
Specific : ~Loss : Period by
L Sensitivity y I Distribution ) I Location y
r \ \ )
C1-3 : C2-3 : C3-3
Industry : Reasonability of : Frequency-
Assumption : the Historical : Severity
\ Sensitivity y N Catalogue y U Relationships y
4 ) N ) e )
C1-4 : C2-4 : C3-4
Clustering, : EP Curve : Damage
Correlation : Validation : Functions
\ J A J A J

GUY CARPENTER 48



MSA- Vulnerability Sensitivity

GUY CARPENTER

SUMMARY

M cccupancy
M construction

IYe.ar Built
Building Height
— Baseline

OCCUPANCY

EURO:1 = Residential Single Occ
EURO:2 = Residential Multi Occ

|| EURO:4 > Residential Detached House
EURD:S = Residential Semi-Detached House
EURO:E = Residential Terraced House
EURC:T = Residential Bungalow
EURD:3 = Residential Summer House

— EURD:3 > Residential General

CONSTRUCTION
RMS:1=Wood
RMS:2 > Masonry
RMS:3 = Reinforced Concrete
RMS:4 = Steel

— RMS:0 = Unknown

YEAR BUILT

Pre-1920
1920-1945
1946-1980
Post-1981
— Unknown

10 wiaiCll £ulo

3
P 7
T T . T T T
AAL 1000 2000 5000 10000
AL 1000 2000 5000 10000
AAL 1000 2000 5000 10000
AAL 1000 2000 5000 10000

Relative Loss

Relative Loss

11

09

07
0.6
0.5
0.4
0.3

Relative Loss

1.06
1.04
1.02

...
Relative Loss

o oo
288
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THE FUTURE




The Future of Catastrophe modelling

part of many Brokers, Insurers and Reinsurers business

i l I I processes.

'

« HD modelling techniques
« Higher temporal and spatial resolution models using
cloud based processing scale
* Increased frequency of modelling

/ Catastrophe modelling has now matured, it is now an integral

« Open Modelling Initiatives
« Access to model components from many vendors via
systems such as OASIS
« Continued development of customised models
reflecting Insured/Reinsureds Own View of Risk

« InsureTech & Big Data technologies
« Sources of higher spatial and temporal resolution
exposures
« Better capture of event data to improve models

GUY CARPENTER
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Q&A
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Disclaimer

* Guy Carpenter
The data and analysis provided by Guy Carpenter herein or in connection herewith are provided “as is”, without warranty of any kind whether express or implied. Neither Guy Carpenter, its affiliates nor their officers,
directors, agents, modellers, or subcontractors (collectively, “Providers”) guarantee or warrant the correctness, completeness, currentness, merchantability, or fithess for a particular purpose of such data and
analysis. In no event will any Provider be liable for loss of profits or any other indirect, special, incidental and/or consequential damage of any kind howsoever incurred or designated, arising from any use of the data
and analysis provided herein or in connection herewith.

+ AIR N\
s . . . . . . . AIR WORLDWIDE . .
The results in this report are generated with software models provided by AIR Worldwide Corporation.Developing models to estimate losses resulting from catastrophes’c: vuici icuyc-svaie cvents is an inherently

subjective and imprecise process, involving judgment about a variety of environmental, demographic and regulatory factors. The assumptions and methodologies used by AIR in creating the models may not
constitute the exclusive set of reasonable assumptions and methodologies. The use of alternative assumptions and methodologies could yield materially different results. Also, the output of the models depends on
data and inputs supplied by others, and any gaps, inaccuracies, or changes to the inputs can substantially affect the output. As a result, the model output in this report consists of estimates of the magnitude of
losses that may occur; they are not factual and do not predict future events. Actual loss experience can differ materially. There can be no guarantee about the reliability, accuracy, or completeness of the loss
estimates, the exceedence probabilities, or any other output of the software models. AIR assumes no liability or responsibility to any person or entity for the content of this report.

+ RMS®
The results in this report are generated with software models provided by Risk Management Solutions, Inc. The technology and data used in providing this information 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 specialis~= 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 resultsESESESE Hn ganalyses.
Furthermore, the accuracy of predictions depends largely on the accuracy and quality of the data input by the user. This information is being provided under license to Guy Carpenter & Company, LLC from Risk
Management Solutions Inc., is considered confidential to Risk Management Solutions, Inc., and may not be shared with any third party without the prior written consent of Guy Carpenter & Company, LLC.
Furthermore, this information may only be used for the specific business application specified by Guy Carpenter & Company, LLC and for no other purpose and may not be used under any circumstances to support
development of or calibration of a new or existing product or service offering that competes with Risk Management Solutions, Inc. THIS INFORMATION IS PROVIDED “AS 1S”, 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. BE LIABLE FOR INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES OF
ANY KIND ARISING FROM ANY USE OF THIS INFORMATION.

GUY CARPENTER



—

About Guy Carpenter

Guy Carpenter & Company, LLC is a global leader in providing risk and reinsurance intermediary services. With over 50 offices worldwide, Guy Carpenter
creates and executes reinsurance solutions and delivers capital market solutions* for clients across the globe. The firm’s full breadth of services includes
line-of-business expertise in agriculture; aviation; casualty clash; construction and engineering; cyber solutions; excess and umbrella; excess and surplus
lines; healthcare & life; marine and energy; mutual insurance companies; political risk and trade credit; professional liability; property; public sector;
retrocessional reinsurance; surety; terrorism and workers compensation. GC Fac® is Guy Carpenter’s dedicated global facultative reinsurance unit that
provides placement strategies, timely market access and centralized management of facultative reinsurance solutions. In addition, GC Analytics®** utilizes
industry-leading quantitative skills and modelling tools that optimize the reinsurance decision-making process and help make the firm’s clients more
successful. For more information, visit www.guycarp.com and follow Guy Carpenter on Twitter @GuyCarpenter.

Guy Carpenter is a wholly owned subsidiary of Marsh & McLennan Companies (NYSE: MMC), a global professional services firm offering clients advice
and solutions in the areas of risk, strategy, and people. With annual revenue of $13 billion, Marsh & McLennan’s 57,000 colleagues worldwide provide
analysis, advice, and transactional capabilities to clients in more than 130 countries through: Marsh, a leader in insurance broking and risk management;
Mercer, a leader in talent, health, retirement, and investment consulting; and Oliver Wyman, a leader in management consulting. Marsh & McLennan is
committed to being a responsible corporate citizen and making a positive impact in the communities in which it operates. Visit www.mmc.com for more
information.

*Securities or investments, as applicable, are offered in the United States through GC Securities, a division of MMC Securities Corp., a US registered broker-dealer and
member FINRA/NFA/SIPC. Main Office: 1166 Avenue of the Americas, New York, NY 10036. Phone: (212) 345-5000. Securities or investments, as applicable, are offered
in the European Union by GC Securities, a division of MMC Securities (Europe) Ltd. (MMCSE L), which is authorized and regulated by the Financial Conduct Authority,
main office 25 The North Colonnade, Canary Wharf, London E14 5HS. Reinsurance products are placed through qualified affiliates of Guy Carpenter & Company, LLC.
MMC Securities Corp., MMC Securities (Europe) Ltd. and Guy Carpenter & Company, LLC are affiliates owned by Marsh & McLennan Companies. This communication is
not intended as an offer to sell or a solicitation of any offer to buy any security, financial instrument, reinsurance or insurance product. *GC Analytics is a registered mark
with the U.S. Patent and Trademark Office.

Disclaimer

Guy Carpenter & Company, LLC provides this presentation for general information only. The information contained herein is based on sources we believe
reliable, but we do not guarantee its accuracy, and it 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.

Statements concerning tax, accounting, legal or regulatory matters should be understood to be general observations based solely 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
obligation 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 presentation for their internal
purposes.

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