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Global – Catastrophe Losses

Source: Swiss Re, III (adjusted to 2021 dollars except the 2 Japan events in 2020 dollars), company reports, Guy Carpenter. Data Updated as of March 2023.
Note: *COVID-19 losses showcases the average consensus estimate of ~USD 61 billion, out of which USD 55.3 billion has been reported by global (re)insurers since 2020.
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Traditional Approaches VS the Cat Modelling Approach

Traditional Approaches CAT Modelling Approach

• Historical loss analysis
• PML % estimates
• Based on limited loss data

• Based on a longer record of data

• Better reflects changes in exposure 
and property types

• Generates losses that are larger 
than what has occurred historically
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Early Days of Cat Modelling….. 
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Expanded coverage and 
capabilities of modelling

= Platforms with open development and/or access

Expansion of CAT modelling capabilities
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Managing catastrophe risk for Unimutual

Accumulations 
Analysis

Catastrophe 
Modelling

Realistic Disaster 
Scenarios

Loss Experience 

A range of approaches to measure catastrophe 
risk for Unimutual and its members
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The main components of a CAT model

Exposure 
Module

Hazard 
Module

Vulnerability 
Module

• Where is the 
exposure?

• What is its value?
• What types of 

buildings?

Financial 
Module

• Where?

• How big?

• How often?

• What is the 
expected amount 
of damage?

• What is the 
financial 
implication to the 
company?
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Exposure - Key inputs to the model

Geocoding

Structure 
Type

Replacement 
Value

Occupancy 
Type

Year Built

Number of 
stories Floor Height

Number of 
Buildings
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Geocoding – accuracy vs precision

Postcode co-ordinate Postcode DisaggregatedBuilding Co-ordinate 
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Geocoding – identifying individual sites

Identifying the location of 

individual buildings on 

campuses to provide more 

reliable risk assessment
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Replacement 
Values – a key 
input to the 
CAT models
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Replacement values have increased in recent 
years due to higher inflation and building costs

The replacement values are a key input in the models and directly 
impact losses
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Building characteristics – Structure Type

Structure Type
• Key input in the EQ model and results vary 

considerably by structure type
• Steel frame or reinforced concrete frame have lower 

damages than unreinforced masonry in the models
• If no data is available, model will assume a 

representative construction based on occupancy type

Example of structure types for Masonry and reinforced 
concrete. Source: Global Earthquake Model 
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Building characteristics – Year Built

Year Built: 
Newer buildings generally 
perform better than older 
buildings due to building 

code improvements 
Tropical Cyclone Yasi (2011) Satellite Image  

Source: NASA Earth Observatory. 
Left image source: Geoscience Australia.

Year Built
• Key input in the cyclone models

• Newer buildings have lower levels of damage than 
older buildings in the models

• If no data is available, model will assume a 
representative year band based on occupancy type
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Improvement of data completeness for Unimutual members

Increase in the proportion of asset values with wall type and year built over the last 5 years, with 
additional details of the structure type in 2022
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Earthquake hazard in Australia

Earthquake hazard across 
Australia based on Risk 

Frontiers modelling

Highest earthquake hazard in 
areas east of Perth, east of 
Melbourne and Adelaide.
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Earthquake risk for Unimutual

Earthquake risk for the 
Unimutual’s portfolio based on 

average annual loss by 
CRESTA zone

Highest risk areas are in 
Melbourne, Perth and 

Adelaide.



17

Figure shows the cyclone 
hazard across Australia based 

on Risk Frontiers modelling

Highest cyclone hazard in 
Northern WA, North 

Queensland and Northern 
Territory.

Cyclone hazard in Australia
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Cyclone risk for the 
Unimutual’s portfolio based on 

average annual loss by 
CRESTA zone

Highest modelled AALs are in 
Darwin, Perth and Brisbane.

Cyclone risk for Unimutual
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Hail hazard in Australia

Hail hazard across Australia 
based on Risk Frontiers 

modelling

Highest hail hazard on the east 
coast of Australia from 

Melbourne up to SE QLD.
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Hail risk for the Unimutual’s
portfolio based on average 

annual loss by CRESTA zone

Highest modelled AALs are in 
Brisbane, Sydney and 

Melbourne.

Hail risk for Unimutual
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Identify the contribution of losses by member and perils driving the losses

Member A
Member B
Member C
Member D
Member E

Member A

Member B

Member C

Member D

Member E

All Members

Model results – portfolio drivers and peril contributions
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Summary

We provide standard scenarios aligned to recent regulatory guidance, and have the ability to create custom scenarios 
for a given warming level or time horizon and emission pathway.

Models

Data collection 

Know data 
limitations upfront

Communication and 
risk awareness 

• CAT Modelling is one of several approaches we use for Unimutual
• Model results are dependent on the quality of the underlying data and how 

complete that data is.

• Focus on the highest value assets across the portfolio and prioritize inputs 
with the largest impact

• Understand limitations and inaccuracies of the data upfront before 
commencing modelling

• Less accurate data can be managed in the modelling process

• Continue discussions with risk engineers and modellers to understand 
exposure peril exposure across the portfolio
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GC Analytics® Disclaimer(s)
By receiving and using the data and analysis provided by Guy Carpenter herein, you agree to be bound by the GC Analytics Standard Terms of Engagement (Asia Pacific) set out here:- https://www.guycarp.com/the-company/corporate-disclosures-
policies.html.
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.  The analysis is based upon data provided by your company or obtained from external 
sources, the accuracy of which has not been independently verified by Guy Carpenter.  Neither Guy Carpenter and its affiliates nor their officers, directors, agents, modelers or subcontractors, guarantee or warrant the correctness, completeness, 
currentness, merchantability, or fitness for a particular purpose of such data and analysis.
As with any analysis, all results presented herein may be subject to variability.  Where any estimates are provided, these estimates represent our best professional judgment, and the actual results may differ from those projected.  The degree of such 
variability could be substantial and could be in either direction from our estimates.
Where the analysis contains actuarial findings or communications, they are not intended to be complete.  Guy Carpenter is available to respond to questions regarding our analysis.
The data and analysis is intended to be used solely for the purpose of your company’s internal evaluation and your company shall not disclose the analysis to any third party, except your reinsurers, auditors, rating agencies and regulators, without
Guy Carpenter’s prior written consent.  In the event that your company discloses the data and analysis, or any portion thereof, to any permissible third party, your company shall adopt the data and analysis as your own.  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.
Any statements or analysis concerning or incorporating tax, accounting or legal matters in the data or analysis should be understood to be general observations or applications based solely on our experience as reinsurance brokers and/or risk 
consultants and may not be relied upon as tax, accounting or legal advice, which we are not authorized to provide.  All such matters should be reviewed with the client’s own qualified or professional advisors in these areas.
There are many limitations on actuarial or modelling analyses, including uncertainty in the estimates and reliance on data.  We will provide additional information regarding these limitations upon request.
Disclaimer (AIR) Applies to the AIR Touchstone Model 
The AIR Worldwide programs, this report, and the analyses, models, analysis, recommendations, predictions and advice provided by AIR Worldwide and/or Marsh contained herein (collectively, the “Analysis”) are intended to function as one of 
several sources of information which will be used by you in analyzing estimated expected and potential losses from certain natural hazards; (b) the estimation of hazards and potential losses involves uncertainties and depends on environmental, 
demographic and regulatory factors beyond the control of AIR Worldwide or Marsh; (c) the Analysis depends on data and inputs supplied by you, over which neither Marsh nor AIR Worldwide exercises control; (d) the assumption and methodologies 
used by AIR Worldwide and Marsh in creating the Analysis may not constitute the exclusive set of reasonable assumptions and methodologies, and the use of alternative assumptions and methodologies could yield materially different results; and 
(e) the loss probabilities generated by the Analysis are estimates of the magnitude of losses that may occur in the event of such natural hazards; they are not factual and do not predict future events. Actual loss experience can differ materially. You 
agree that neither AIR Worldwide, its licensors, nor Marsh shall have any liability to you or any third party for the results or estimates made by the AIR Worldwide programs.
Disclaimer (RMS) – Applies to the RMS RiskLink Model
This report, and the analyses, models and predictions contained herein (“Information”), are based on data provided by Marsh and compiled using proprietary computer risk assessment technology of Risk Management Solutions, Inc. (“RMS”). The 
technology and data used in providing this Information is based on the scientific data, mathematical and empirical models, and encoded experience of scientists and specialists (including without limitation: earthquake engineers, wind engineers, 
structural engineers, geologists, seismologists, meteorologists, geotechnical specialists and mathematicians). As with any model of 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 used by Marsh. The Information is provided under license to 
Marsh LLC and is RMS’ proprietary and confidential information and may not be shared with any third party without the prior written consent of both Marsh and RMS. Furthermore, this Information may only be used for the specific business purpose 
specified by Marsh and for no other purpose, and may not be used under any circumstances in the development or calibration of any product or service offering that competes with RMS. 
The recipient of this Information is further advised that RMS is not engaged in the insurance, reinsurance, or related industries, and that the Information provided is not intended to constitute professional advice. RMS AND MARSH SPECIFICALLY 
DISCLAIM ANY AND ALL RESPONSIBILITIES, OBLIGATIONS AND LIABILITY WITH RESPECT TO ANY DECISIONS OR ADVICE MADE OR GIVEN AS A RESULT OF THE INFORMATION OR USE THEREOF, INCLUDING ALL WARRANTIES, 
WHETHER EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO, WARRANTIES OF NON-INFRINGEMENT, MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. IN NO EVENT SHALL RMS OR MARSH LLC (OR THEIR 
PARENT, SUBSIDIARY, OR OTHER AFFILIATED COMPANIES) BE LIABLE FOR DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES WITH RESPECT TO ANY DECISIONS OR ADVICE MADE OR GIVEN AS A 
RESULT OF THE CONTENTS OF THIS INFORMATION OR USE THEREOF.
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Risk Frontiers
The technology and data used in providing this information is owned by Risk Frontiers, and its licensors, and is based on scientific data, mathematical and empirical models, and data provided by the client and third parties including earth scientists, 
geotechnical and geospatial engineers, earthquake engineers, wind engineers, structural engineers, and meteorologists.  While this information has been prepared in good faith, the information, data and results are inherently uncertain and it is not 
possible within the context and scope of this report to ensure or verify the accuracy and completeness of those data.  This information is provided on an “As Is” basis and the reliance that the recipient places on this information and results is a matter 
for its own judgment.
To the extent that the information and model results contain any forward looking statements, the information and those results may involve known and unknown risks, variables, uncertainties, event occurrences and other facts that may cause actual 
information and results and outcomes to be materially different from those expressed or implied by the information and results. Any information, which is not historical information, is forward-looking.  There can be no guarantee that the information, 
results or actual outcomes will be as stated. In particular, model results are based on assumptions about natural variables whose actual values are subject to uncertainty and upon event occurrences subject to variability. Access Macquarie Limited, 
through Risk Frontiers, therefore cannot guarantee that the simulated event losses will always correlate with market outcomes or with losses incurred in particular low frequency events.
None of Risk Frontiers, Access Macquarie Limited, and their relevant respective licensors, directors, employees or advisers (“RF Indemnitees”) represent or warrant the accuracy or completeness of the information contained in, used for, or 
otherwise generated from, any Risk Frontiers model, any information contained in this report or the results.  The RF Indemnitees disclaims all warranties, whether express or implied, with respect to any Risk Frontiers’ models and the results, 
including but not limited to, warranties of merchantability and fitness for a particular purpose. In no event shall Risk Frontiers be liable for indirect, special, incidental, or consequential damages of any kind arising from any use of this information.
Model output from Risk Frontiers’ Multi-Peril Platform provided in this report is confidential and proprietary 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 Frontiers. 
RF Indemnitees do not undertake, nor are they obliged, to update or revise any information or the assumptions underlying them whether as a result of new information, future events or otherwise. 
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