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Key Messages 
• The world is changing dramatically in terms of life extreme event risk – terror and pandemic 

• Winners will have the right data, models and communication 

• Risk can be managed by keeping the portion you are happy to report losses on 
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There are big changes 
happening in the world 
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Total Terrorist Attacks by Region in 2016 

Source: Aon’s 2017 Risk Maps for Political Risk, Terrorism and Political Violence 



    
 

  
     

 
     

  
     

   

   

  
     

  
     

  
    

  
     

 
     

  
     

 
     

 
     

 
     

 
     

 
     

Terrorist Attacks in the US by Year 

Source: Aon’s 2017 Risk Maps for Political Risk, Terrorism and Political Violence 



    
 

  
     

 
     

  
     

   

   

  
     

  
     

  
    

  
     

 
     

  
     

 
     

 
     

 
     

 
     

 
     

Historical Pandemic Events 
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01 

02 

03 

Event Spanish flu 

Year 1918 

Attack rate 35% 

Event Asian Flu 

Year 1957 

Attack rate 25%-30% 

Event Hong Kong Flu 

Year 1968 

Attack rate 25%-30% 

“Over the past 300 years,  
at least six pandemics of 
influenza have probably 
occurred, including three  
well-characterized ones  
in the 20th century.” 
American Society of 
Microbiology 
 



    
 

  
     

 
     

  
     

   

   

  
     

  
     

  
    

  
     

 
     

  
     

 
     

 
     

 
     

 
     

 
     

Different Pandemics Impact Different Age Groups 
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Pandemic Death Risk 
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UK Group Life Insurance Exposure 

 

10 Source: Swiss Re Group Watch 2016 



Winners and Losers 



    
 

  
     

 
     

  
     

   

   

  
     

  
     

  
    

  
     

 
     

  
     

 
     

 
     

 
     

 
     

 
     

Winners do their Homework 

12 

Good Data 

1 

Good 
Models 

2 
Regular 
Review 

3 

Appropriate 
Metrics 

4 

Appropriate 
Reinsurance 

5 



    
 

  
     

 
     

  
     

   

   

  
     

  
     

  
    

  
     

 
     

  
     

 
     

 
     

 
     

 
     

 
     

Best Estimate Losses are a Moving Target 

Underwriting Ageing 
population 

Premium Rates Mortality 
Improvement 
Dislocation 

1 2 3 4 



    
 

  
     

 
     

  
     

   

   

  
     

  
     

  
    

  
     

 
     

  
     

 
     

 
     

 
     

 
     

 
     

Event Footprints 
• Pandemic Footprint 

Earth is ~ 57 million sq. mi 
 

• Earthquake 
10k sq. mi 
 

• Terrorism 
A couple of city blocks 

 
 
 

Source: Aon ImpactOnDemand 



    
 

  
     

 
     

  
     

   

   

  
     

  
     

  
    

  
     

 
     

  
     

 
     

 
     

 
     

 
     

 
     

Terror Target Database 

Source: Aon’s Impact Forecasting Terror Database 



    
 

  
     

 
     

  
     

   

   

  
     

  
     

  
    

  
     

 
     

  
     

 
     

 
     

 
     

 
     

 
     

Pandemic Modelling – Spanish Flu 
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How to adapt to the new world 



    
 

  
     

 
     

  
     

   

   

  
     

  
     

  
    

  
     

 
     

  
     

 
     

 
     

 
     

 
     

 
     

Catastrophe Model Framework 

Policy 
Location 

Policy 
Terms 

Risk 
Characteristics 

Hazard or 
Science Module 

Vulnerability Module 

Financial or  
Insurance Module 

  

1 

2 

3 



    
 

  
     

 
     

  
     

   

   

  
     

  
     

  
    

  
     

 
     

  
     

 
     

 
     

 
     

 
     

 
     

Collecting Good Data 

Higher Accuracy Data 
Construction Type  
(e.g. year built, number of stories) 
Occupancy Code (e.g. type of industry 
and occupations in building) 

Modeling 

Location 
Data 

Higher  
Accuracy  

Data 
Exposure 

 Data 

Location Data 
Street Address, City, Post/Zip Code, 
County/State, Country 
Latitude and Longitude 
Can supplement data from other 
sources 

Avention (OneSource) 
Dun & Bradstreet 
Sanborn CitySets® database 
Census and other government 
databases 

 

Exposure Data 
Line of Business, Net 
Retained Sums Insured, 
Aggregate Limits, Payouts 
At Work vs. At Home 
Age Bands 



    
 

  
     

 
     

  
     

   

   

  
     

  
     

  
    

  
     

 
     

  
     

 
     

 
     

 
     

 
     

 
     

Need to know where the staff are 

20 

3,320 Deaths 795 Deaths 

Source: Aon ImpactOnDemand software. Image Microsoft Imagery 



    
 

  
     

 
     

  
     

   

   

  
     

  
     

  
    

  
     

 
     

  
     

 
     

 
     

 
     

 
     

 
     

Before Home to Work Distribution – Wall Street Client 

Source: Aon ImpactOnDemand software. Image Microsoft Imagery 



    
 

  
     

 
     

  
     

   

   

  
     

  
     

  
    

  
     

 
     

  
     

 
     

 
     

 
     

 
     

 
     

After Home to Work Distribution – Wall Street Client 

Source: Aon ImpactOnDemand software. Image Microsoft Imagery 



    
 

  
     

 
     

  
     

   

   

  
     

  
     

  
    

  
     

 
     

  
     

 
     

 
     

 
     

 
     

 
     

Waterloo simulation 

 

• VBIED (Car Bomb) against Waterloo train station on a 
synthesised client portfolio 

• Using the centroid produces a loss of £400k which 
grossly underestimates the potential damage that could 
accrue. This example produced a mean loss of £ 2.5m 
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Source: Aon Modelling 



    
 

  
     

 
     

  
     

   

   

  
     

  
     

  
    

  
     

 
     

  
     

 
     

 
     

 
     

 
     

 
     

Hazard component Example: The Pentagon 

Source: Aon. Image Microsoft Imagery 



    
 

  
     

 
     

  
     

   

   

  
     

  
     

  
    

  
     

 
     

  
     

 
     

 
     

 
     

 
     

 
     

The solution is polygon with multiple attack points 

25 Source: Aon. Image Microsoft Imagery 



    
 

  
     

 
     

  
     

   

   

  
     

  
     

  
    

  
     

 
     

  
     

 
     

 
     

 
     

 
     

 
     

The solution is polygon with multiple attack points 

26 Source: Aon. Image Microsoft Imagery 



    
 

  
     

 
     

  
     

   

   

  
     

  
     

  
    

  
     

 
     

  
     

 
     

 
     

 
     

 
     

 
     

In Comparison to Reality 

27 



    
 

  
     

 
     

  
     

   

   

  
     

  
     

  
    

  
     

 
     

  
     

 
     

 
     

 
     

 
     

 
     

Blast Simulation – Docklands 1996 

Source: Aon Modelling 



    
 

  
     

 
     

  
     

   

   

  
     

  
     

  
    

  
     

 
     

  
     

 
     

 
     

 
     

 
     

 
     

Blast Simulation – Docklands 1996 



    
 

  
     

 
     

  
     

   

   

  
     

  
     

  
    

  
     

 
     

  
     

 
     

 
     

 
     

 
     

 
     

Pre-quote Monitoring on Underwriting Desktop 

Potential New Account 

Flexible Shape Drawing and 
Risk Isolation 

Column Name:  Sums Insured 
Shape Name:  Canary Wharf 
No. of Lives  2 000 
Min:  £25,000 
Max:  £2,500,000 
Avg:  £150 000 
 
Total:  £1bn 

Source: Aon ImpactOnDemand software. Image Microsoft Imagery 



    
 

  
     

 
     

  
     

   

   

  
     

  
     

  
    

  
     

 
     

  
     

 
     

 
     

 
     

 
     

 
     

Modelling Pandemic for Health Business 

31 

 

Healthy 
Population 

Infected 
Population Visit doctor Admitted to 

hospital 
Admitted to 

ICU 

Dead 

Recover 

26% 20% 10.4% 8% 

33% 

80% 89.6% 92% 66% 

Source: Aon Modelling 



    
 

  
     

 
     

  
     

   

   

  
     

  
     

  
    

  
     

 
     

  
     

 
     

 
     

 
     

 
     

 
     

Modelling Pandemic Loss 
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Loss probability 

Source: Aon Modelling 



    
 

  
     

 
     

  
     

   

   

  
     

  
     

  
    

  
     

 
     

  
     

 
     

 
     

 
     

 
     

 
     

Risk Mitigation 

33 

 £1bn capacity (possibly) 

 Prices have hit a floor 

 Specific pinch points in London 

 Need follow the money: Employer – EBC – 
Insurer – Reinsurer – Capital Market 

Cat Cover 

 Considerable capacity 

 Prices stabilized 

 Pandemic trigger definition uncertainty 

 Solvency II compliant structuring 

Pandemic 
Cover 



What I have just told you 



    
 

  
     

 
     

  
     

   

   

  
     

  
     

  
    

  
     

 
     

  
     

 
     

 
     

 
     

 
     

 
     

Key Messages 
• The world is changing dramatically in terms of life extreme event risk 

• Winners will have the right data, models and communication 

• Risk can be managed by keeping the portion you are happy to report losses on 

 

 

35 



Terror and Pandemic Modelling for Life Insurance 

04 May 2017 


	Terror and Pandemic Modelling for Life Insurance
	Key Messages
	There are big changes�happening in the world
	Slide Number 4
	Total Terrorist Attacks by Region in 2016
	Terrorist Attacks in the US by Year
	Historical Pandemic Events
	Different Pandemics Impact Different Age Groups
	Pandemic Death Risk
	UK Group Life Insurance Exposure
	Winners and Losers
	Winners do their Homework
	Best Estimate Losses are a Moving Target
	Event Footprints
	Terror Target Database
	Pandemic Modelling – Spanish Flu
	How to adapt to the new world
	Catastrophe Model Framework
	Collecting Good Data
	Need to know where the staff are
	Before Home to Work Distribution – Wall Street Client
	After Home to Work Distribution – Wall Street Client
	Waterloo simulation
	Hazard component Example: The Pentagon
	The solution is polygon with multiple attack points
	The solution is polygon with multiple attack points
	In Comparison to Reality
	Blast Simulation – Docklands 1996
	Blast Simulation – Docklands 1996
	Pre-quote Monitoring on Underwriting Desktop
	Modelling Pandemic for Health Business
	Modelling Pandemic Loss
	Risk Mitigation
	What I have just told you
	Key Messages
	Terror and Pandemic Modelling for Life Insurance


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue true
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Aon Standard for older system compatibility via PDF 1.4 \(Acrobat 5\) format.  Useful for systems that have issues with more modern PDF capabilities.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


