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About the WRN

The Willis Research Network (WRN) is the world's largest partnership between
academia and the insurance industry. It is relentlessly focused on research and outputs
that bring practical assistance to the challenges of identifying, evaluating and sharing
the costs of major risks.

Willis has teamed up with sixteen leading institutions across a full range of disciplines:
from atmospheric science and climate statistics, geography, hydrology and seismology,
to the impacts of these hazards on the built environment via engineering, exposure
analysis and geographical information systems.

Our search for the world's leading scientists has taken us from Colorado in the west to
Kyoto in the east. At every turn we have been driven by the quality of the people and
their willingness to act in a collegiate team to confront the specific challenges our
clients and industry faces.

It is not just size that makes the WRN unique....

At each WRN member we fund a dedicated Willis Research Fellow under a renowned
Professor. This ensures our partners develop the detailed understanding of catastrophe
modelling, re/insurance and analytics required to hone research to be practically useful
in our market. The WRN Fellows become de facto members of the Willis team and
develop close working relationships with our brokers, clients and market.

Meanwhile the WRN is managed by a dedicated Research Director at Willis, supported
by a full-time staff. The network meets quarterly and the WRN Fellows are in constant
dialogue between themselves and Willis. The result has been work of consistent and
direct impact to our clients’ needs.

The final distinctive feature is our philosophy. Our mantra is to be open, collaborative
and transparent. Indeed we would not have attracted these elite partners without such
a spirit and ethos.

Willis funds a WRN Core Research Programme. This produces academic and
commercial outputs of broad interest to our clients, industry and the wider world. Upon
this foundation the WRN is also used to undertake proprietary work for Willis and our
clients.

Why does Willis fund the WRN? Because we know that our future as the leading
re/insurance broker is tied to our role as an analyst and intellectual broker. The WRN
has enabled us to corral and apply the most exclusive minds to the needs of our clients
and the market.

For further details please visit www.willisresearchnetwork.com

Contacts:
Matt Foote, Research Director on +44 (0) 20 3124 7244 | matthew.foote @willis.com
Nick Thorpe, Communications Manager on +44 (0) 20 3124 7482 / nick.thorpe @willis.com
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Willis Research Network Members 2008/9

Atmospheric Science, Global Climate Modelling, Extreme Climate
Statistics

University of Exeter,
Professor David Stephenson
Dr Renato Vitolo, Willis Research Fellow

National Centre for Atmospheric Research (NCAR)
Professor Greg Holland
Dr James Done, Willis Research Fellow

Walker Institute, University of Reading
Professor Pier Luigi
Dr Jane Strachan, Willis Research Fellow

System Engineering Australia
Dr Bruce Harper

Exposure & Vulnerability

University of Cambridge
Professor Robin Spence
Dr Keiko Saito, Willis Research Fellow

University of Colorado, Boulder
Dr Keith Porter
Dr Anna Olsen, Willis Research Fellow

Kyoto University
Professor Charles Scawthorn
Dr Mohammad Javanbarg, Willis Research Fellow

Contacts:
Matt Foote, Research Director on +44 (0) 20 3124 7244 | matthew.foote @willis.com
Nick Thorpe, Communications Manager on +44 (0) 20 3124 7482 / nick.thorpe @willis.com
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Hydrological Risks

University of Bologna
Professor Ezio Todini
Dr Mario Martina, Willis Research Fellow

University of Bristol
Professor Paul Bates
Dr Tim Fewtrell, Willis Research Fellow

Durham University
Professor Stuart Lane
Dr Emma Waterhouse, Willis Research Fellow

Princeton University
Professor James Smith
Dr Gabrielle Villarini

National University of Singapore
Dr Yui Liong

The WRN also co-funds a PhD student, Jillian Eldridge, at Birkbeck College,
University of London under Dr Diane Horn.

Seismic Risk

Imperial College London
Professor Julian Bommer
Dr Peter Stafford, Willis Research Fellow

ROSE School, University of Pavia
Dr Rui Pinho

Geospatial Science, Geovisualisation

City University London
Dr Jo Wood
Dr Aidan Slingsby, Willis Research Fellow

Contacts:
Matt Foote, Research Director on +44 (0) 20 3124 7244 | matthew.foote @willis.com
Nick Thorpe, Communications Manager on +44 (0) 20 3124 7482 / nick.thorpe @willis.com
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WRN Core Research Programme

Summary 2008-2009

Introduction

The core research programme has been designed to reflect the key issues raised
during an 18-month consultation period with global insurers, reinsurers, regulators and
governmental / research bodies. Outputs include academic & professional research
papers, models & applications, advice, data and tools.

The programme is arranged across four interlinking streams. This allows the WRN to
co-ordinate research outputs and teams in a manageable fashion. Most of the work
identified by our market fits inside one or a combination of these streams. Some
themes, such as understanding uncertainty, encompass them all.

Ultimately most of our work is directly or indirectly related to answering four
fundamental questions of catastrophe risk:

Where is risk located?

What loss scenarios are of genuine concern?

What is the [250] year probable maximum loss to selected portfolios?
How can portfolios be optimised?

These questions are further complicated by the observation that the evaluation of
clients’ risk (and the science underlying them) is mediated by models.

The secondary challenge therefore becomes an understanding of (i) how accurately
selected models represent clients’ risks and (ii) how more refined risk levels and
uncertainties can be communicated and articulated to key internal and external
audiences for ongoing commercial and trading strategies.

This document provides a brief summary of the main research themes and outputs
currently in progress.

Contacts:
Matt Foote, Research Director on +44 (0) 20 3124 7244 | matthew.foote @willis.com
Nick Thorpe, Communications Manager on +44 (0) 20 3124 7482 / nick.thorpe @willis.com
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WRN Core Research Programme /cont.

1) Atmospheric / Climate themes

The atmospheric and climate research programme will utilise cyclone tracking methods
on observational and high resolution global model data for current and future climates,
as well as nested hierarchy of very high resolution regional models to study processes
and phenomena related to storm genesis and structure. The three main project streams
will be:

» Probability of a secondary wind storm
» Large scale influences on storm behaviour
* Cyclone footprints including storm structure

Case studies will include:

a) Cyclone genesis and track / intensity in the North Atlantic.

b) Estimating hazard footprints of land-falling cyclones.

c¢) Clustering of events — improved understanding of windstorm and rainfall clustering
across regions.

2) Seismic risks
The seismic team will focus on four key topics:

The influence of geographical resolution of exposure data on loss estimates —
and in particular the influence of spatial resolution of building stock data on
earthquake loss estimates.

Demand surge - investigation of the nature, magnitude and causes of post-
catastrophe repair costs exceeding estimates.

Volcanic risks

Standardisation of building typology for remote sensing - use of remote sensing
techniques to identify building characteristics such as plan dimensions and
height.

Contacts:
Matt Foote, Research Director on +44 (0) 20 3124 7244 | matthew.foote @willis.com
Nick Thorpe, Communications Manager on +44 (0) 20 3124 7482 / nick.thorpe @willis.com
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3) Hydrological risk

This research stream is focused on four key themes:

Spatial correlation - Investigation of the key causes and typologies of flood, and
the spatial distributions of those floods; will include linkages of meteorology,
hydrology and hydraulics, using varying geospatial / geostatistical techniques
and a range of modelling approaches to look at spatially varying flood risk.

Temporal correlation - This project will review the causes, and possible
methods for the forecasting of, seasonal flood risk across global regions. It will
work to develop a methodology for the forecasting of flood risk across varying
temporal scales, linked to relevant climatological, meteorological, hydrological
and ultimately hydraulic models. It will also develop a dataset of historical flood
events for the selected case study.

Urban areas - This study will focus on the hydrological and hydraulic issues
associated with the definition and modelling of flood within large and complex
urban structures, and will develop possible methods for the improved
representation of urban flood within catastrophe risk models. It will develop a
review of possible modelling methods, and datasets, and identify key areas of
potential weakness within current modelling approaches.

Uncertainty - This study will look at the issues of model uncertainty propagation
within flood risk estimation. It will look particularly at the issues of uncertainty
cascading through hydrological, hydraulic components of the catastrophe
modelling process, with specific reference to the case studies outlined above.
Of particular interest will be the assessment of frequency / severity uncertainty
due to key errors — including parameter uncertainty, data uncertainty (including
DEM) and visualisation of uncertainty within model outputs.

Contacts:
Matt Foote, Research Director on +44 (0) 20 3124 7244 | matthew.foote @willis.com
Nick Thorpe, Communications Manager on +44 (0) 20 3124 7482 / nick.thorpe @willis.com
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4) Geovisualisation and Extreme Statistics

This theme will include five key projects:

1.

Novel methods for visualising and exploring Vendor Catastrophe Model
Sensitivity Analysis data and Google Earth “mash up” of loss output from CAT
models.

New approaches for visualising climate data e.g. seasonal forecasts, cyclone
simulations, climate sensitivity experiments.

The development of ideas of how to incorporate clustering in vendor event sets
so that sensitivity of losses to clustering can be explored.

Study of the impact of clustering on parametric triggers.
A look at the development of methods for exploring dependency between

different types of hydrometeorologic peril e.g. windstorms and floods, winter
windstorms and summer hurricanes.

Matthew Foote
Research Director, WRN

Contacts:
Matt Foote, Research Director on +44 (0) 20 3124 7244 | matthew.foote @willis.com
Nick Thorpe, Communications Manager on +44 (0) 20 3124 7482 / nick.thorpe @willis.com




