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• The Casualty Actuarial Society is committed to adhering strictly to 
the letter and spirit of the antitrust laws.  Seminars conducted 
under the auspices of the CAS are designed solely to provide a 
forum for the expression of various points of view on topics 
described in the programs or agendas for such meetings.

• Under no circumstances shall CAS seminars be used as a means 
for competing companies or firms to reach any understanding –
expressed or implied – that restricts competition or in any way 
impairs the ability of members to exercise independent business 
judgment regarding matters affecting competition.

• It is the responsibility of all seminar participants to be aware of 
antitrust regulations, to prevent any written or verbal discussions 
that appear to violate these laws, and to adhere in every respect to 
the CAS antitrust compliance policy.

Introduction

• Overview & History
• Recent Developments
• Pros & Cons
• Sample of Historical Disasters
• RDS Case Study
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Overview & History

• Stochastic models give probabilities of extreme events.  
Deterministic models are unencumbered by need to quantify 
probability/frequency of severe events

• Parameter uncertainty can be a problem in stochastic models.  
Stochastic modeling not intended to be “the answer”.  RDS can 
supplement or replace.

• Genesis of property CAT modeling inspired by RDS
– “What if Northridge EQ occurred today?”

• Bank stress tests / 
Scenario Analysis
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Overview & History

• Lloyd’s an early adopter of RDS
– Implemented back in 1995.  Requires 

that its syndicates test against events 
in "key disaster areas" where Lloyd's 
has peak exposure. Additional 
scenarios are required for syndicates 
that have exposure over a certain 
threshold.

"The question of return 
period is one that's vexed 
us somewhat over the 
years," says Paul Nunn, 
head of exposure 
management at Lloyd's. 
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Overview & History

• Lloyd’s RDS – examples
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Recent Developments

• AM Best – New ERM section in SRQ asks for a 
company to estimate impact of RDS

Inflation RDS
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Pros & Cons of RDS and 
Deterministic Models

• Pros
– Intuitive and easily communicated with stakeholders and non-technical 

executives
– Management faced with “reality”, forced to deal with threats to firm.  Fosters 

discussion about risk.
– Flexible.  Historical loss data not necessary
– No need to worry about tail fatness
– Can be used for casualty lines when tail estimates are problematic

• Cons
– Arbitrary
– Data capturing (e.g., limit accumulation at a specific location)
– Did you select a “realistic” disaster scenario?  Or was it not adverse enough?
– Can be easily overwhelmed by specificity

• Forward-looking instead of historical event data
• What is the “next Asbestos”?
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Pros & Cons of RDS and 
Deterministic Models

• Con - Did you select a “realistic” disaster scenario?  Or was it not adverse enough?
– In early 2009, the Treasury conducted stress tests for large US Banks.  The 

“More Adverse” scenarios proved not adverse enough.

• Actual outcome:  2009 U3 employment rate – 9.7%; 2010 – 10.6%
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RDS Case Study - Casualty

• Issue – BOD doesn’t believe adverse scenarios are 
adverse enough.  Stochastic modeling underlying 
these results are based on a blend of experience and 
exposure analyses
– ECO/XPL exposure
– Systemic risk exposure

Analysis of Adverse Scenarios in Stochastic Modeling

Net Retained Loss Ratio

Gross
With 

Reinsurance
Average 70% 72%

2.0% 1 in 50 120% 115%
1.0% 1 in 100 140% 120%
0.4% 1 in 250 150% 130%
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RDS Case Study - Casualty

• Optional solution – Create and adverse scenario that 
the BOD is concerned about.  Get “buy-in” from BOD 
on scenarios.

Supplemental RDS Analysis

Net Retained Loss Ratio

Gross
With 

Reinsurance
Average 70% 72%

2.0% 1 in 50 120% 115%
1.0% 1 in 100 140% 120%
0.4% 1 in 250 150% 130%

Scenario 1 Additional Net Loss 10 6
Net LR Impact 5.0% 3.0%

Scenario 2 Additional Net Loss 50 17
Net LR Impact 25.0% 8.5%

Notes
Scenario 1 is a $10M Per Risk Loss
Scenario 2 is a $50M Per Risk Loss
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RDS Case Study - Casualty

• Other optional solutions
– Use (adjusted) historical data

• Actual disasters, adjusted for company footprint
• Historical adverse Accident Year
• Historical adverse Accident Year – industry group

– Reverse scenarios
– Forward-looking scenarios
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Sample of Historical 
Disasters

• Hotel Fires
• 9/11
• Rhode Island nightclub fire
• BP Texas City explosion & 

many other industrial 
accidents

• Enron
• Rogue Doctors / Nurses
• Asbestos & Tobacco
• Ephedra

• The risk of courts to 
unfavorably interpret 
coverage is not easily 
captured by stochastic 
models

• Asbestos (stacking limits)
• Katrina (wind vs. water)
• Chinese Drywall (May 2011 FL 

court decision à “gas = smoke”)
• ECO/XPL
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Actuarial disclaimer
• This analysis has been prepared by Willis Limited and/or Willis Re Inc (“Willis Re”) on condition that it shall be treated as strictly confidential and 

shall not be communicated in w hole, in part, or in summary to any third party w ithout w ritten consent from Willis Re.
• Willis Re has relied upon data from public and/or other sources w hen preparing this analysis.  No attempt has been made to verify 

independently the accuracy of this data.  Willis Re does not represent or otherw ise guarantee the accuracy or completeness of such data nor 
assume responsibility for the result of any error or omission in the data or other materials gathered from any source in the preparation of this 
analysis.  Willis Re, its parent companies, sister companies, subsidiaries and affiliates (hereinafter “Willis”) shall have no liability in connection 
w ith any results, including, w ithout limitation, those arising from based upon or in connection w ith errors, omissions, inaccuracies, or 
inadequacies associated w ith the data or arising from, based upon or in connection w ith any methodologies used or applied by Willis Re in 
producing this analysis or any results contained herein.  Willis expressly disclaims any and all liability arising from, based upon or in connection 
w ith this analysis.  Willis assumes no duty in contract, tort or otherw ise to any party arising from, based upon or in connection w ith this analysis, 
and no party should expect Willis to ow e it any such duty. 

• There are many uncertainties inherent in this analysis including, but not limited to, issues such as limitations in the available data, reliance on 
client data and outside data sources, the underlying volatility of loss and other random processes, uncertainties that characterize the application 
of professional judgment in estimates and assumptions, etc.  Ultimate losses, liabilities and claims depend upon future contingent events, 
including but not limited to unanticipated changes in inflation, law s, and regulations.  As a result of these uncertainties, the actual outcomes 
could vary significantly from Willis Re’s estimates in either direction.  Willis makes no representation about and does not guarantee the outcome, 
results, success, or profitability of any insurance or reinsurance program or venture, w hether or not the analyses or conclusions contained herein 
apply to such program or venture.

• Willis does not recommend making decisions based solely on the information contained in this analysis.  Rather, this analysis should be view ed 
as a supplement to other information, including specific business practice, claims experience, and financial situation.  Independent professional 
advisors should be consulted w ith respect to the issues and conclusions presented herein and their possible application.  Willis makes no 
representation or w arranty as to the accuracy or completeness of this document and its contents.  

• This analysis is not intended to be a complete actuarial communication, and as such is not intended to be relied upon.  A complete 
communication can be provided upon request.  Willis Re actuaries are available to answ er questions about this analysis.

• Willis does not provide legal, accounting, or tax advice.  This analysis does not constitute, is not intended to provide, and should not be 
construed as such advice. Qualified advisers should be consulted in these areas.

• Willis makes no representation, does not guarantee and assumes no liability for the accuracy or completeness of, or any results obtained by 
application of, this analysis and conclusions provided herein.

• Where data is supplied by w ay of CD or other electronic format, Willis accepts no liability for any loss or damage caused to the Recipient directly 
or indirectly through use of any such CD or other electronic format, even w here caused by negligence.  Without limitation, Willis shall not be 
liable for: loss or corruption of data, damage to any computer or communications system, indirect or consequential losses.  The Recipient should 
take proper precautions to prevent loss or damage – including the use of a virus checker.

• This limitation of liability does not apply to losses or damage caused by death, personal injury, dishonesty or any other liability w hich cannot be 
excluded by law .  

• Acceptance of this document shall be deemed agreement to the above.




