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Goal

 Calculate XPL loss cost in XOL layer
 Practical
 Integrated into

– Traditional exposure rating
– Standard XOL reinsurance pricing software
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BACKGROUND 
& MOTIVATION



Background 
& motivation

 You
– Are a reinsurance pricing actuary
– Price treaties covering Excess of Policy Limits (XPL) losses
– Do not have credible data
– Use exposure rating

 Does your exposure rating tool calculate a loss cost for XPL?
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Background 
& motivation

 How to price for XPL exposure: are there any actuarial papers?
 Braithwaite and Ware

– Build a standalone, specialized curve for XPL/ECO
– Get lots of claims data, fit frequencies and severities
– How to price a clash cover; not what we’re interested in

 Not practical
 Not connected to working layer loss curves
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PROPOSED 
MODEL



Traditional model
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Traditional model
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Traditional model
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Traditional model
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Reinsurance layer

Capping by policy 
limit suppresses 
losses from 
exposing the 
reinsurance layer



Now, shift your paradigm
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Traditional 
model

Proposed 
model



Proposed model
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Policy Limit 
is a 

Bernoulli 
random variable

“Success”:
policy limit 

caps the loss

“Failure”:
policy limit 
does not

cap the loss;
XPL

Probability = p

Probability = 1-p



Proposed model
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“Success”:
policy limit 

caps the loss

“Failure”:
policy limit 
does not

cap the loss;
XPL

Re layer

Policy limit 
caps losses

Probability = p

Probability = 1-p

Re layer

Losses 
expose the 
reinsurance 
layer



ANALYSIS AND 
DISCUSSION



Implementation options

 Simulation
 Analytic formula
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Simulation

 Suitable for
– Cat models
– Economic capital models

 Not suitable for
– Reinsurance exposure rating

 Use analytic formula
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Reinsurance exposure rating

 Traditional model
– Use “exposure factor”
– % exposure in layer = layer LEV / policy LEV
– Layer LEV reflects policy limit capping
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 Use Limited Expected Value (LEV)
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Reinsurance exposure rating

 Proposed method:
– % exposure in layer = layer LEV / policy LEV
– Layer LEV reflects

 Probability p: 
–Success
–Layer LEV if the policy limit caps the loss

 Probability 1-p: 
–Failure
–Layer LEV if the policy limit does not cap loss
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 Use Policy Limited Expected Value (PLEV)
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NUMERICAL EXAMPLE



Numerical example

 Severity curve
– Pareto (2 parameters)
– Theta = 50,000
– Alpha = 1.5
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Limit
% of 

Premium ELR
        50,000 1.0% 65.0%
      100,000 1.0% 65.0%
      500,000 2.0% 65.0%
   1,000,000 80.0% 65.0%
   2,000,000 10.0% 65.0%
   3,000,000 1.0% 65.0%
   4,000,000 1.0% 65.0%
   5,000,000 3.0% 65.0%
 10,000,000 1.0% 65.0%

Limits Profile

Amount
Probability of 
"success" = p 1 - p

                50,000 99.0% 1.0%
              100,000 99.0% 1.0%
              200,000 99.0% 1.0%
              300,000 99.0% 1.0%
              400,000 99.0% 1.0%
              500,000 99.0% 1.0%
              600,000 99.0% 1.0%
              700,000 99.0% 1.0%
              800,000 99.0% 1.0%

              900,000 99.0% 1.0%
           1,000,000 99.0% 1.0%
           2,000,000 99.0% 1.0%
           3,000,000 99.0% 1.0%
           4,000,000 99.0% 1.0%
           5,000,000 99.0% 1.0%
           6,000,000 99.0% 1.0%
           7,000,000 99.0% 1.0%
           8,000,000 99.0% 1.0%
           9,000,000 99.0% 1.0%
         10,000,000 99.0% 1.0%
         25,000,000 100.0% 0.0%

XPL Modeling Parameters



Output
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Exposure Rating Output with XPL Loading
1 2 3 4 5 6

Layer Losses as % 
of total ground up 

losses

Layer Losses as % 
of total ground up 

losses

Implied 
Loading for 

XPL

Layer Limit Attachment
Traditional 

Exposure Rating
Proposed Method 

Including XPL
Proposed / 

Traditional - 1
                 1               500,000                        -   88.420% 88.440% 0.02%
                 2               500,000               500,000 10.067% 10.074% 0.07%
                 3            1,000,000            1,000,000 1.150% 1.219% 5.99%
                 4            3,000,000            2,000,000 0.333% 0.403% 21.06%
                 5            5,000,000            5,000,000 0.031% 0.068% 119.37%
                 6          15,000,000          10,000,000 0.000% 0.033% #N/A

 Total          25,000,000                        -   100.000% 100.237% 0.24%

Proposed method generates layer loss cost including XPL



CONCLUSION
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Conclusion

 Treat policy limit as a Bernoulli random variable
– Suitable for simulation modeling

 Cat models
 Economic capital models

– Suitable for analytic formulas
 Exposure rating for XOL reinsurance
 Practical



 Workbook with implemented formulas is available upon request

neil.bodoff@willis.com

Questions & comments?
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Legal disclaimer

 The statements and opinions included in this presentation are 
those of the individual speakers and do not necessarily 
represent the views of Willis Limited and/or Willis Re Inc (“Willis 
Re”), its parent or sister companies, subsidiaries, affiliates, or its 
management.
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Legal 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 whole, in part, or in summary to any third party without written consent from Willis Re.
 Willis Re has relied upon data from public and/or other sources when preparing this analysis. No attempt has been made to verify independently the accuracy of this 

data.  Willis Re does not represent or otherwise 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 with any results, including, without limitation, those arising from based upon or in connection 
with errors, omissions, inaccuracies, or inadequacies associated with the data or arising from, based upon or in connection with 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 with 
this analysis.  Willis assumes no duty in contract, tort or otherwise to any party arising from, based upon or in connection with this analysis, and no party should 
expect Willis to owe 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, laws, 
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, whether 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 viewed as a supplement to 
other information, including specific business practice, claims experience, and financial situation.  Independent professional advisors should be consulted with respect 
to the issues and conclusions presented herein and their possible application.  Willis makes no representation or warranty 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 answer 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 way 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 where 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 which cannot be excluded by law.  
 Acceptance of this document shall be deemed agreement to the above.
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