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CARe C-12 International Property 
DescriptionDescription

This session will compare various benchmarking methodologies for International 
Property, with an emphasis on Per Risk covers on Large Commercial Risks and tail risk 
methodologies. Similarities and differences between US and various developed and 
developing country data sources and methodologies will be discussed.

• Various ground-up and excess curve applications and adjustments for 
differences such as construction, occupancy, and protection differences (COPE-
FARM adjustments) resulting macro country-wide validations and methodologiesFARM adjustments), resulting macro country-wide validations, and methodologies 
for combining non-cat and cat losses will be explored.
• This session will include a discussion surrounding a new LCR data 
source: Imperial-IICI (Insurance Intellectual Capital Initiative) spearheaded by 
Imperial College in London and Lloyd’s, including implications for reserving and 
capital modelingcapital modeling.  
• Also included will be an overview of the Chinese property market, and special 
considerations required in developing specific exposure curves.  

Moderator / Presenter:
John W Buchanan Principal Excess & Reinsurance Verisk / ISOJohn W. Buchanan, Principal, Excess & Reinsurance, Verisk / ISO 
Presenters:
Enrico Biffis, Associate Professor of Actuarial Finance, Imperial College London 
Li Zhang, Actuary, CPCR / China Re P&C 

CARe C‐12 International Property
Agenda May 22 2014

Introduction / General Benchmarking
John Buchanan 5 minutes

Agenda – May 22, 2014

– John Buchanan 5 minutes   

International Property Overview 
– John Buchanan 20 minutes  

Some New Insights into Large Commercial Risks
– Enrico Biffis 20 minutes       

Overview of Chinese Property Insurance MarketOverview of Chinese Property Insurance Market 
– Li Zhang 20 minutes

Q&A 10 minutesQ&A 10 minutes

To the extent there is time, will pause for questions after each of the 

Three main sections.  Otherwise, will have questions at the end.  
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C-12 International Property
Per Risk Benchmarkingg

CARe, May 22, 2014

New York, NY
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John Buchanan, Verisk / ISO

C-12 International PropertyC 12 International Property 
Per Risk Benchmarking Agenda 

• Overview

• A. Non-cat Excess Loss Estimates
o Size of loss curves - survey
o Important link between exposures and losseso Important link between exposures and losses
o US vs. International loss scales – COPE-ARM adjustments
o Cross-country validations – macro and micro view

• B. Non-cat Ground-up Loss Estimates
Breakdown by perils Fire Wind other causes of losso Breakdown by perils – Fire, Wind, other causes of loss

o Scaling adjustments

• C. Cat Estimates
o Hazards by country

• D. Bringing It All Together
o Workflow – individual vs. banded exposures
o Class rating vs. building specific for construction AOI’s
o Combined EP curveo Combined EP curve
o Geospatial - conflagration risk
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International Property
A Non Cat Excess Loss EstimatesA. Non-Cat Excess Loss Estimates
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Size of Loss Curve Illustration – Non-Cat

AOI = $20 000 000 (insured value)

Size of Loss Curve Illustration Non Cat
$20M AOI; $5M Excess of $5M Layer

AOI = $20,000,000 (insured value)

• Layer attachment point: $5M / $20M = 25%; 
per scale, 60% of losses are less than or 
equal to 25% of AOI.  Therefore, 60% of the 
total ground-up loss costs pays for losses 
related to the first $5M of building value

• Layer limit: $10M / $20M =50%; per scale, 
75% of the ground-up losses pays the75% of the ground-up losses pays the 
losses for the first $10M of building value

• Layer charge: would want to collect 15% 
(75.0%-60.0%) of the total ground-up 
expected loss costs for the $5M excess of 
$5M layer.  

Therefore, if the total expected losses for 
this building was $40 000 then the amountthis building was $40,000, then the amount 
for the excess layer would be $6,000 (15% x 
$40,000)
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A Survey of International Property y p y
Size of Loss Curves 

The Issues:• The Issues: 
o Plausible curves need to rely on link between losses and their exposed amounts of insurance
o Curves vary substantially by Amount of Insurance, occupancy, peril, territory, etc.
o Establishing connection between US & International experience – large loss occupancy test

M diff t ith• Lloyd’s Scales (World War II-unknown)

• Salzman Scales (1960 – personal property)

• Ludwig Tables (mid 1980s – one company HO and small CP)

• Various Reinsurer Based Scales
S i R M i h R Sk di F k C l R E l R b k

Many different curves, with 
varying levels of credibility 
and transparency, have been 
used over the decades

o Swiss Re, Munich Re, Skandia, Frankona, Cologne Re, Employers Re, brokers,… 

• MBBEFD Approximations (1990s - S. Bernegger )
o Modeling loss severity with distributions from Physics

• Extreme Value Theory (1990s- G. Ramachandran)
Factors affecting Fire Loss Multiple regression modelso Factors affecting Fire Loss – Multiple regression models

• ISO – PSOLD International
o Based on US Proxy Approach, COPE (ARM), with validation
o Four countries released in 2013 (UK, Germany, France, Australia)
o Others in process (Netherlands, Japan, Brazil)
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Source: CS2 International Property – June 2013 
Perspectives from America: The Missing link: Rating property exposure globally – May 2012 by John Buchanan 

Size of Loss Curve Comparisons - IllustrativeSize of Loss Curve Comparisons - Illustrative
Importance of Amount of Insurance and Occupancy

Strong need for curves that vary by 
AOI, occupancy, peril and region, p y, p g
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PSOLD uses over 3M individual linked losses and 
exposures to generate curves for 60 AOI bands, 38 
occupancies, 4 sets of perils, 50 states, etc.

China Re‐CPCR curve comparison MBBEFD 
(Swiss Re Y1‐Y4 parametric approximation) 
Lloyd’s empirical from unknown data source  



Basic Steps in Adjusting US Excess Loss CurvesBasic Steps in Adjusting US Excess Loss Curves 
for International

Step 1: Validate US Curves – Want Strong Proxy Anchor
o US market is comparable to size of 7 initial target countries combined
o Evaluate credibility of US original and fitted data – in total and by component
o Validate using actual vs expected large losses (from 25mm to 250mm; NFPA 20 years)o Validate using actual vs. expected large losses (from 25mm to 250mm; NFPA 20 years)

Step 2: Adjust US Curves to International – COPE (ARM)
o Assess differences in Amounts of Insurance, Occupancy, Protection, Construction, etc.
o Using various industry exposure databases – US vs. International
o Consolidate individual selections to total COPE adjustments

Step 3: Validate Proxy Curves with Industry Data
o Industry large loss information (AXCO Insurance Information Services, FPA’s, other sources)
o Compare actual vs expected claim counts at various attachment pointso Compare actual vs. expected claim counts at various attachment points
o Cross country comparisons – counts and occupancy differences

Step 4: Use Individual Account Information for Benchmark Refinement
o Submissions: individual large claims
o Aggregated exposure information
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Review Granularity – Results by OccupancyReview Granularity Results by Occupancy
Paired Average Severity Relativities

U d l i iti iUnderlying average severities in 
the 38 occupancy groups range 
from 9k (Billboards) to over 500k 
(Petrochemical Plants)

Significant credible differences in 
average severities of losses 
between subgroups within 
occupancy; e.g. the average 
severity of grain elevators is 5 to 
7 times higher than greenhouses
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Review Macro Industry Application for Validation (US)Review Macro Industry Application for Validation (US)
Summary – Actual vs. Expected # of Claims (All Occupancies vs. Severe)

Good all-industry validation of large 
claims from 25M to 200M, and perhaps 
250M if accept potential protection 
improvements in the last 20 yearsimprovements in the last 20 years

For example, over the last 20 years, 
there were 40 Fire claims (trended) 
above 100M, while all-industryabove 100M, while all industry 
validation would produce 43.7 claim

The most severe occupancies of 
severe manufacturing/petroleum and 
HPR-heavy account for almost 2/3rds 
of the largest claims
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US to International Property Risk Excess Loss FactorsUS to International Property Risk Excess Loss Factors 
COPE Assessment Matrix – Steps

1.Start with a list of potential differences between the US and target countries
o Standard in Property Underwriting is COPE – Construction, Occupancy, Protection, and Exposure 

o To this list, we add ARM: Amounts of Insurance, Rebuilding costs, Miscellaneous (social, etc.)

2.Assess whether each item would favorably or unfavorably impact expected loss results y y p p
compared to the US 

o expected to reduce (positive) or increase (negative) the excess losses, no impact or unknown

3.Attempt to evaluate magnitude of the impact of each item
L M di Hi h ko Low, Medium, High, or unknown

4.Tally the expected cumulative effect of each of the COPE (ARM) items
o Include direction and magnitude of all items

o Could vary for example by groups of occupancies (e.g. Facilities) 

5.Reconcile total impact assessment to historical excess loss layers vs. US
o Review actual number of large claims to US, using exposure base such as $B of subject premium 

o Review cross country comparisons

6 Can do the same for Ground-up Loss Costs as proxy outside the US6.Can do the same for Ground up Loss Costs as proxy outside the US
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US to International Property Risk Excess Loss Factors p y
PSOLD International: COPE Assessment Matrix (for illustration only)  

1. With US as base, compare each 
COPE+ attribute
2. Tally up expected impacts and 
qualitatively weigh them by COPE+ 
attribute
3. See how compares to actual large 
loss experienceloss experience
4. Use same procedure for Ground-up 
Loss Costs, but include Frequency 
component – COPE+FARM
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Cross-Country Comparison of Large ClaimsCross Country Comparison of Large Claims
# of Large Claims per $B of Total Industry Premium

• Using US as the base, compare # of large claims per $B of total commercial property premium in 
excess of various thresholds.  Shown are thresholds ranging from $30M to $150M
•Although varies significantly by country, the number of large claims on average is 40-50% higher than 
the US for these largest claims
•Protection/ sprinkler differences may account for a significant portion of the US vs. non-US experience
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Macro Validation of Large Claims FPAMacro Validation of Large Claims – FPA

17

International Property
B Non Cat Ground up LossesB. Non-Cat Ground-up Losses

18



Various Non-Cat and Cat Perils
Relative size varies substantially by country

Catastrophe RisksNon-Catastrophe Risks

Tropical cyclone

Relative size varies substantially by country

Fire

Vandalism and theft
Severe thunderstorm 
(tornado, hail, straight-line 

)

Tropical cyclone          
(hurricanes, typhoons)

Lightning

wind)

Extratropical cyclone 
(includes U.S. winter 
storm)

Explosion

Water leakage

Earthquake

Flood

Terrorism

•US data source splits losses into  three components.  Relative size varies dramatically by territory / 
occupancy etcoccupancy, etc.

Basic Group I (Fire, lightning, explosion, vandalism, sprinkler leakage)
Basic Group II (Windstorm, hail, smoke, aircraft, riot, sinkhole collapse, volcano,…)
Special Causes of Loss (all other perils such as weight of ice/snow, additional causes of 

collapse, water damage, theft,…

Portability to Australia (Illustrative)
Ground-Up Loss Costs Run Post-ScalingGround Up Loss Costs Run Post Scaling



Ground-up Non-Cat Loss CostsGround up Non Cat Loss Costs
Portability to Other Countries

1. Test assumption that US non-cat loss costs are appropriate for pricing 
up a non-US Risk (no initial scaling)

R ti f BGI BGII SCL i t• Remove portions of BGI, BGII, SCL as appropriate

• Will adjust for COPE (+FARM) differences

2. Review actual ground-up non-cat loss experience for that account (or 
portfolio) over the last 5 or 10 years to estimate the actual loss ratioportfolio) over the last 5 or 10 years to estimate the actual loss ratio

3. Include country/region scalar as needed to balance back to credible 
actual expected loss ratio

• If unscaled non-cat loss ratio was 130%, while actual loss ratio has been around 
65%, then indicated scalar would be .5

4. This feedback mechanism approach could be done on either an 
account-by-account basis, portfolio, or as part of annual benchmarking 
exerciseexercise

21

UK Protection Regions

UK is divided into four regions; distribute US Public 
Protection Class equivalents 1-10 (could be beyond 10); 
include other general expected fire protection engineeringinclude other general expected fire protection engineering 
differences such as sprinkler usage / maintenance, 
industrial park pipe sizes, response times, etc.; 

A. Major Cities (and highly maintained fire engineering)
B. Other Cities 
C. Suburban 
D. Rural 

22



Case Study 1: Portability to UK/Australia (Illustrative)Case Study 1: Portability to UK/Australia (Illustrative)
Ground-up Non-cat Loss Costs Pre-Scaling

Start with the assumption that US Portal class loss costs are 
appropriate for pricing up a non-US Risk (no initial scaling); this 
produces an indication of a 132.6% LR using standard class pricing

Source: Verisk / ISO Rapid Valuator–International with Portal – using class loss costs adjusted by peril
Individual exposure loss costs could be overrriden for building specific information on construction, protection, rebuilding costs, etc.
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Portability to UK/Australia (Illustrative)Portability to UK/Australia (Illustrative)
Pre and Post Scaling Assumptions

• Review actual ground up non cat loss experience for that account (or portfolio) over the last 5 or 10• Review actual ground-up non-cat loss experience for that account (or portfolio) over the last 5 or 10 
years to estimate the actual loss ratio 

o In this case actual loss ratio was closer to 65% than 130%

• Adjust country scalars by country / region (and occupancy, etc.) to balance to experience indications 

o In this case around .5, but vary by region
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Portability to UK/Australia (Illustrative)Portability to UK/Australia (Illustrative)
Ground-up Loss Costs run Post-Scaling

• Include country/region scalar as needed to balance back to credible actual expected loss ratio 

• After scaling, the exposure LR’s line up closer to the experience LR’s

25

Source: Verisk / ISO Rapid Valuator–International with Portal

International Property
C Cat Loss EstimatesC. Cat Loss Estimates
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Modeled Tropical Cyclone Locations

• Anguilla 
• Antigua & Barbuda

Caribbean

• Australia
• China 

H K

Asia-Pacific

• Hawaii 
• Gulf of Mexico (Offshore

North America

• Antigua & Barbuda 
• Aruba 
• Bahamas 
• Barbados 
• Bermuda 
• British Virgin Islands 

• Hong Kong 
• India 
• Japan 
• Philippines 
• Taiwan 
• South Korea

Gulf of Mexico (Offshore 
Assets) 

• Mexico
• United States

Central Americag
• Cayman Islands 
• Cuba 
• Dominica 
• Dominican Republic 
• Grenada 

• South Korea 

• Belize 
• Costa Rica 
• El Salvador 
• Guatemala 
• Honduras• Guadeloupe 

• Haiti 
• Jamaica 
• Martinique 
• Montserrat 
• Netherlands Antilles

• Honduras 
• Nicaragua 
• Panama

• Netherlands Antilles 
• Puerto Rico 
• Saint Barts, Saint Kitts & Nevis 
• St. Lucia 
• St. Maarten 
• St. Martin

27CONFIDENTIAL ©2014 AIR WORLDWIDE

St. Martin 
• St. Vincent & the Grenadines 
• Trinidad & Tobago 
• Turks & Caicos Island 
• U.S. Virgin Islands 

Source:    AIR Touchstone™

Modeled Extratropical Cyclones Locations

North America

•United States

•Austria

Europe

•Belgium
•Czech Republic
•Denmark
•Estonia
•Finland
•France
•Germany
•Ireland
•Latvia
•Lithuania
•Luxembourg
•NetherlandsNetherlands
•Norway
•Poland
•Sweden
•Switzerland
•United Kingdom*

28CONFIDENTIAL ©2014 AIR WORLDWIDE

* Includes coastal storm surge flooding

Source:    AIR Touchstone™



International Property
D Bringing it All TogetherD. Bringing it All Together
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Exposure Data Structure Is Valuable posu e ata St uctu e s a uab e
to Both Cat and Non-Cat Analysis

Building 
attributes

Coverage 
terms

Address Reinsurance 
terms

Cat Loss 
Analysis

terms

Non-cat loss 
analysis

Non-cat 
data

e.g. Construction Codes, 
Sprinkler Indication, 
Protection Classes



Touchstone Workflow Supports ouc sto e o o Suppo ts
the Evaluation of Non-Cat Perils

Determine 
Cat Ground-

Up Loss

Apply 
Coverage 

Terms

Import 
Exposure 

Data

Refine 
and/or 

Supplement 

Determine 
Cat Ground-

Up Loss

Apply 
Coverage 

Terms

Loss 
Estimates 

for Specified 

Import 
Exposure 

Data

Refine 
and/or 

Supplement 

p

Loss 
Estimates 

for Specified 

Import 
Exposure 

Data

Evaluate/ 
Improve

Exposure

Loss 
Estimates 

for 
SpecifiedData pp

Data Up Loss Terms p
CoverageData pp

Data
p

CoverageData Exposure 
Data

Determine 
Non-Cat Apply 

Coverage

Specified 
Coverage

Ground-Up 
Loss

Coverage 
Terms

Case Study 2: UK, FR HotelsCase Study 2: UK, FR Hotels
Including Excess and Cat Component

• Ground-up Loss Costs
o Can use US as proxy to estimate non-US class based loss costs with 

individual exposure informationp
o Use similar feedback loop as Case Study 1 to scale to actual portfolio or 

account experience

• Excess Pricingg
o Use selected size of loss curves, adapted to country specific 

circumstances using COPE+ methodology

• Cat Pricing
o Incorporate cat model results, generated using the same individual 

exposure information as with the Ground-up Loss Costs
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Illustrative Case Study 2Illustrative Case Study 2 
Large European Hotels

• A hypothetical hotel chain needs insurance on 50 
hotels spread over UK and France

• Individual property values range from $6M to 
$120M; aggregate value: $2.6B

C “ f• Coverage: “All Risks of Direct Physical Loss, 
Damage, or Destruction….”; terrorism exclusion

L t ti $5M $5M $200M $100M• Layers starting: $5M xs $5M, …, $200M xs $100M

• Sublimit of $100M for Earthquake peril only
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Illustration of Excess Layering: $5M excess of $5MIllustration of Excess Layering: $5M excess of $5M
What are the expected cat and noncat losses for this layer?

UK-Region B 
Hotel

Total insured value for 50 hypothetical Hotels = $2.6B

AOI = $24M; Construction 
= Reinforced Concrete

France-Region A 
Hotel

AOI = $6M; Construction 
= Reinforced Concrete= Reinforced Concrete
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C St d 50 E L tiCase Study: 50 European Locations

Total cat/non-cat 
GULC=$3 9M; $5x5MGULC $3.9M; $5x5M 

=305k (about 90% non-
cat) for these 50 risks
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Source: Verisk Cat/Non-cat Integrated Solution (Tripod)
cat: AIR Touchstone™
non-cat: ISO Rapid Valuator with Portal and PSOLD™-International               

Cat / Non-Cat Integration – EP Curves
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Source:    AIR Touchstone™



Geospatial Analysis Is Highly Valuable for 
Recognizing Conflagration Risk

37

Source:    AIR Touchstone™

Appendixpp
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The Property Per Risk Benchmarking IssuesThe Property Per Risk Benchmarking Issues
Illustrative comparison of Fire Costs between countries

• Fire costs vary significantly by country

39

y g y y y
• Although dated, US has one of lowest fire loss % 
of GDP and one of highest cost of fighting fires

First Loss Scale ComparisonsFirst Loss Scale Comparisons
Importance of Type of Occupancy

Very different Exposure and Large 
Loss distributions for Commercial 
& Manufacturing; Mfg with 31% of 
exposures, but 76% of the large 
losses (151 out of 199 >25M)

7.5%
16.6%

( )

75.9%
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The Property Per Risk Benchmarking IssuesThe Property Per Risk Benchmarking Issues
Comparison of Large Fire Losses by Occupancy – US vs. International
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• Very similar large loss distributions for Commercial and Manufacturing – US vs. International
• Drop off from 25M to 200M also quite similar across aggregated 7 International countries
• International counts used is validating PSOLD International results

Additional Validation: Imperial-IICI Dataset
Imperial College – IICI Large Commercial Risks (LCR)

•Insurance Intellectual Capital Initiative (IICI)
•New dataset from Syndicate submissions shows similar major Occupancy group distributions as PSOLD
•Occupancy split by North America vs. Rest of the World also similar 

Source:  International Congress of Actuaries (Wash DC – April 2014 – Enrico Biffis‐Imperial)



Cross-Country Comparison of Large ClaimsCross Country Comparison of Large Claims 
Distribution by Occupancy

• Using US as the base, compare occupancy distribution of large losses using same 
definitions as underlying PSOLD-International

O US h l ti f l l i i th l i• On average, US has a larger proportion of large claims in the less severe occupancies, 
and less in the heavy and severe occupancies  
• Occupancy mixes also account for a significant portion of the cross-country differences
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S k BiSpeaker Bios

John W. Buchanan
Verisk / ISO - Principal Excess and ReinsuranceVerisk / ISO Principal, Excess and Reinsurance

John.Buchanan@iso.com

John Buchanan, FCAS, MAAA, is a principal in charge of ISO's Excess and Reinsurance Division. He has over 30 
years of experience as a front-line pricing actuary and consultant in the US, London, and other international 
reinsurance marketplaces. 

In John's career, he has conceptualized, developed and implemented extensive benchmarking and modeling services 
for various reinsurers, excess carriers, and industry groups. He has pioneered extensive work to extend information 
gathered in mature benchmarking markets, and extending that information to other International markets making use 
of local and customized knowledge He was a frontline sign off actuary for many domestic and international lines ofof local and customized knowledge. He was a frontline sign-off actuary for many domestic and international lines of 
business. While a consultant, he was also the main contact for many years for the Reinsurance Association of 
America and the Reinsurance Research Council of Canada as well as having worked extensively with the London 
and European reinsurance market through the Casualty Actuaries in Reinsurance in London. 

John's professional accomplishments in the property area also include being heavily involved with many international p p p p y g y y
meteorological groups including NOAA, UK-Met, GLOBE, ACRE, and as chairperson of the CAS Climate Change 
Student Outreach subcommittee. He is in charge of the reinsurance educational tracks at the annual CARe
conference, and previously at the CAS Ratemaking Seminar.  He has also been a moderator and panelist at dozens 
of industry seminars on the topic of domestic and international reinsurance pricing, the underwriting cycle, 
international benchmarking, etc. 

Prior to joining Verisk, John was a Senior Vice President at Platinum Underwriters (previously St. Paul Reinsurance), 
a Principal at Tillinghast (now Towers Watson), and a Senior Consultant at KPMG, Peat Marwick. He also has 
competed as an amateur in the Global Salsa Championships, and is determined to write the book "The 
Mathematician's Guide to Salsa Dancing". 



Enrico Biffis
Associate Professor of Actuarial Finance 

C SImperial College Business School
e.biffis@imperial.ac.uk

Enrico Biffis is an Associate Professor of Actuarial Finance at Imperial College Business School aEnrico Biffis is an Associate Professor of Actuarial Finance at Imperial College Business School, a 
fellow of the Pensions Institute London, a member of the Munich Risk and Insurance Center at LMU 
Munich, and an editor of ASTIN Bulletin – The Journal of the International Actuarial Association. His 
area of expertise is asset-liability management, with emphasis on risk analysis and market 
consistent valuation for the insurance and pensions industry, as well as optimal risk transfers for 

t t h d l t i kcatastrophe and long term risks. 

His research has attracted funding from leading insurers and governmental organizations, and has 
been published in the Journal of Risk and Insurance, Insurance: Mathematics and Economics, North 
American Actuarial Journal, Scandinavian Actuarial Journal, among others. Enrico has also worked , , g
with industry bodies on the benchmarking of stochastic asset models, and the impact of Dodd-
Frank/EMIR regulation on OTC derivative markets. 

Enrico is a regular speaker at academic and industry events, including Risk Theory Society 
(American Risk and Insurance Association) Risk Minds Insurance and Global Derivatives Enrico(American Risk and Insurance Association), Risk Minds Insurance, and Global Derivatives. Enrico 
holds a BSc and MSc in Statistics, a MSc in Actuarial Management, and a PhD in Mathematics for 
Economic Decisions. Prior to joining Imperial College London in 2007, Enrico held positions at 
Bocconi Milan, Association of British Insurers, and Cass Business  School.

Li Zhang
China Re P&C – Director, Insurance experience researchChina Re P&C Director, Insurance experience research 

zhangli@cpcr.com.cn

Li Zhang is Director of China Re P&C Insurance Experience Research Center.  He 
joined China Re P&C in 2011 working as a senior actuary, and in 2013 he become 
director of China Re P&C insurance experience research center. His main areas ofdirector of China Re P&C insurance experience research center. His main areas of 
expertise include pricing, data mining, cat modelling, economic capital modeling, and 
risk management.

Prior joining China Re P&C, Li was a senior actuarial analyst at ISO working on autoPrior joining China Re P&C, Li was a senior actuarial analyst at ISO working on auto 
insurance and specialty commercial line pricing.

He holds a PhD degree in Chemistry from University of California at Riverside and a 
Master Degree in Mathematical Finance from Rutgers. He is a FCAS, MAAA, and alsoMaster Degree in Mathematical Finance from Rutgers. He is a FCAS, MAAA, and also 
a Fellow of China actuarial Association(FCAA).
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