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Consulting Engagements Reveal Consistent Themes and 
Challenges 

 Companies want more consistent and operational risk metrics for 
managing large loss potential 
 Model loss estimates are too volatile for effective risk management 

strategies 
 PMLs are not operational and are backward looking 

 
 Companies want more transparency around key drivers of loss 

 Too much time trying to decipher model differences and updates 
 No visibility on key model assumptions and loss drivers 

 
 Companies want more efficient and flexible platforms for building their 

own proprietary views of risk 
 

© 2013 Karen Clark & Company 2 



CONFIDENTIAL 

Why Do Insurance Companies Rely Too Heavily on the 
Catastrophe Models? 

 False model precision 

 Scientific seduction 

 Models give an “answer” 
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False Precision of Model Output Gives Illusion of Accuracy 
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Scientific Research is Impressive 
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So We Drink the Kool-Aid 
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Forgetting Most of the Research Does Not Produce Facts 
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Saffir-Simpson Category 
Tracks of Landfalling 

Hurricanes Since 1900 

Year 
 

Maximum 
Wind Speed* 

(mph) 

1938 121 

1944 ---- 

1954 ---- 

1954 ---- 

1960 ---- 

1969 ---- 

1976 ---- 

1985 104 

1991 104 

Source: NOAA HURDAT 
*Overland 

In Most Peril Regions, Scientists Have Very Little Reliable 
Data and Don’t Know the Probabilities of Severe Events 
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Because There is So Little Actual Data, a Model Vendor Can 
Make Very Different Assumptions in Model Updates 
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RMS Wind Footprint for the Same Storm in Two Model Versions 
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Model Volatility is Largely Driven by “Noise” and So Are 
Your Price Swings if Based on a Model 

AAL = $5,432.15 AAL = $4,133.86 $2,716.08 $6,200.79 

- 50% 

+ 50% 
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What Do Scientists Know About the 1811-1812 New Madrid 
Earthquakes? 

 A violent shock of an earthquake was 
accompanied by a very awful noise 
resembling loud but distant thunder 
 

 Complete saturation of the atmosphere 
with sulphurious vapor causing total 
darkness … 
 

 The cries of fowls and beasts of every 
species and the crackling of trees 
falling … 
 

 The roaring of the Mississippi … 

From Eliza Bryan’s personal account in Lorenzo Dow’s Journal, 
published by Joshua Martin in 1849. 
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Whatever We Know About the Damage is from Newspaper 
Accounts 
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There is Scientific Disagreement on the Magnitudes of the NM 
Earthquakes and the Return Periods 

USGS 
1996 Report* 

USGS 
2002 Report* 

1,000 years 
Recurrence Interval 

500 years 
Recurrence Interval 

M 8.0 (1.0) M 7.3 (0.15) 
M 7.5 (0.20) 
M 7.7 (0.50) 
M 8.0 (0.15) 

* Magnitudes (Weights) 

© 2010 Karen Clark & Company 13 



CONFIDENTIAL 

Logic Tree for New Madrid Seismic Zone (NMSZ) from the 
USGS 2008 Report  

USGS: Documentation for the 2008 update of the United States National Seismic Hazard Maps  
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An Anonymous Seismologist Once Said… 

“The more you know,  
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The more you know you don’t know” 
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Given All of the Unknowns and Uncertainty Why Do We Still 
Expect the Models to Give the Answer? 
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Time to Think Outside the Black Box 

 The cat models will never be able to produce accurate EP curves or 
PMLs (too many unknowns) 
 

 We can develop other scientific approaches that are 
 Credible  
 Consistent 
 Transparent 
 Flexible 
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A Few Risk Management Challenges 

 Over reliance on vendor models due to 
 Scientific seduction 
 False model precision 
 Convenience 

 
 Highly volatile loss estimates due to noise and over specification 

 Pressure on modelers to incorporate more and more variables 
 Little or no data supporting most model variables 
 Loss estimates highly sensitive to changes in model assumptions 
 Added complexity means higher propensity for mistakes and “bugs” 
 

 No transparency on underlying calculations 
 Difficult to distinguish improvements from noise and other problems with the models  
 Too much valuable time spent trying to decipher model changes 

 
 Other than “knobs” no flexibility to customize approach or build 

proprietary view of risk  
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How Can We Address These Issues? 

 "We can't solve problems by using 
the same kind of thinking we used 
when we created them."  
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Characteristic Events (CEs) Provide These Benefits and a 
New Perspective on Risk  
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100 Year Texas CE 

 
 Footprint is similar to 1900 

Galveston event 
 

 Maximum over land wind speed 
is 167 mph (Category 5 
hurricane) 
 

 Typical track for region 
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Sample Company 100 Year CE Results for Texas 

© 2012 Karen Clark & Company 22 

Losses are calculated by floating the 
Characteristic Event windfields over the 
company’s exposures. 

1 CE losses are estimated at ten mile landfall points and summarized 
for each event.  The resulting regional loss summary identifies the 
range of potential losses and identifies peak loss scenarios.  The 
expected losses for the region can be compared to model PMLs. 

2 

Expected CE Loss 
$280M 
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100 Year Florida CEs 

 Max over land wind 
speed varies from 
135 mph to 164 mph 

 Max over land wind 
speed is 167 mph 
 

 Max over land wind 
speed varies from 
135 mph to 164 mph 

Florida NW Florida SO Florida NE 

 Storm track varies within each region 
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100 Year Northeast CE 

 Intensity footprint is similar to 1938 
Great New England 

 
 Maximum over land wind speed is 

122 mph 
 
 Large radius as is typical for this 

region 
 
 Typical track 
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Model-generated PMLs Mask Exposure Concentrations of 
Ceding Companies 
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Model Generated PML 
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One Fundamental Difference from the Models – Defined 
Probability versus Randomly Generated Events 
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Catastrophe Models – Random Events CEs – Defined Probability Events 

Events are generated by sampling from 
parametric distributions. 

Historical hurricane data from 
National Hurricane Center… 

Wind 
speed 

Forward 
speed 

Radius of 
max. winds 

Landfall 
direction 

Events are defined based on meteorological  
characteristics representative of specific return periods. 

Random Event 1 
Wind speed = 75 (SS1) 
Rmax = 40 
….. 
 

Random Event  2 
Wind speed = 152 (SS4) 
Rmax = 13 
….. 
 Characteristic Event 1, 2, …. 

Wind speed = 122 (SS3) 
Rmax = 40 
….. 
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In New Approach Damage Functions Are Visible and 
Customizable for US and Other Peril Regions 
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How Companies Are Using RiskInsight for Direct Business 

 Estimate losses from 100 year and other return period events (and 
market shares of losses) 
 

 Identify and manage exposure concentrations  
 

 Develop growth templates to maximize profitability for a given loss level 
(using marginal impact analysis and efficient frontier analytics) 
 

 Implement new risk transfer strategies to manage “spikes” 
 

 Ratemaking and pricing with more robust policy-level loss results 
 

 Fine-tune damage functions using detailed claims data and other 
information 
 

 Create customized and proprietary view of risk 
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How Companies Are Using RiskInsight for Treaty Books 

 Quickly analyze and score the submission data  
 

 Create customized reports and maps for underwriters 
 

 Perform ad hoc data analysis and reporting to answer questions  
 
 Calculate ceding company losses from 100 year and other return period 

events (to identify cedants who are vulnerable to large losses) 
 

 Calculate market shares of losses for individual cedants and total treaty 
book 
 

 Identify correlations between ceding companies and conduct marginal 
impact analyses to improve portfolio metrics 
 

 Build proprietary view of risk scientifically and efficiently  
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What Insurers Want to Know About Climate Change 

Atmosphere is very complex and has many feedback mechanisms 
 
 

Warming Atmosphere 

SSTs 

Tropical  
wind shear 

More storms 

Less storms 

Water vapor 
Cloud 
processes SSTs 

More storms 
form 

Even the most sophisticated climate models cannot capture precisely every variable and 
physical process in the atmosphere 
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 Will there be an increase in the frequency? 
 Will there be an increase in intensity? 
 Why is it difficult to figure out the impacts of climate change? 
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Some Scientists Have Argued that North Atlantic Tropical 
Cyclone Activity is Increasing 
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Source: Vecchi, G. A. and T. R. Knutson, 2007: On Estimates of Historical North Atlantic Cyclone Activity.  J. 
Climate, 21, 3580 - 3600  

Trends in Atlantic Basin Tropical Cyclone Storm Counts 
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The Landfall Paradox: Increase in  Basin Storm Observations Has 
Not Resulted in Increase in U.S. Hurricane Landfalls 
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Source: Blake, E.S., E.N. Rappaport, C.W. Landsea, 2007:  The Deadliest, Costliest and 
Most Intense United States Tropical Cyclones from 1851 to 2006 (and Other Frequently 
Requested Hurricane Facts). NOAA, Technical Memorandum NWS-TPC-5, 43 pp, and 
National Hurricane Center Tropical Cyclone Reports.  Updated to 2007 by Karen Clark & 
Company. 

U.S. Hurricane Landfalls by Year 

Source: Landsea, C.W., 2007: Counting Atlantic Tropical Cyclones Back to 1900.  EOS, 
Vol. 88, No. 18, pp. 197-208.  
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Other Scientists Have Argued Apparent Increases in 
Activity Are Due to Advances in Detection Technology 
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Open Atlantic Ocean 
Differences 

Hurricane Season 
2005 

Hurricane Season 
1933 

Source: NOAA 
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Advances in Detection Technology Have A Dramatic Impact 
on Increasing Frequency of Short Duration Storms 
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Source: Landsea, Christopher W., Gabriel A. Vecchi, Lennart Bengtsson, Thomas R. Knutson, “Impact of Duration Thresholds on 
Atlantic Tropical Cyclone Counts,” Journal of Climate, http://ftp.nhc.noaa.gov/users/landsea/landsea-etal-final-jclimate.pdf 
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Correcting for The Detection Anomaly Removes the 
Perceived Trend in Storm Counts  
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Moderate to Long Lived 
Storm Frequency 

Adjusted Long Duration 
Storm Frequency 
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Most Recent IPCC Findings and Projections 

 Best estimate range of projected temperature increase by the end of this century 
is 3.1 to 7.2 degrees Fahrenheit (total range is 2 to 11.5) 
 

 Tropical cyclones are likely (>66%) to become more intense, with higher peak 
wind speeds and heavier precipitation (most likely range 2 to 5 percent increase 
in peak wind speeds over next 20 years, a time period spanning ~ 2007 to 2027) 
 

 Most climate models project global decrease in tropical cyclone frequency  
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No Trend In Hurricane Losses When Normalized to Current 
Exposure Values 

Source: Methodology based on Pielke, Jr., R.A., J. Gratz, C.W. Landsea, D. Collins, M. Saunders, and R. Musulin, 2007: Normalized Hurricane Damages in the United States: 
1900-2005. Natural Hazards Review, Vol. 9, No. 1, February 1, 2008, 29-42.   Karen Clark & Company updated economic loss estimates through 2007. 
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Summary 

 Newer technology makes the hazard and engineering components 
transparent to insurance companies rather than a “black box” 

 
 Open, flexible platforms enable insurers to build their own proprietary 

views of risk more efficiently and scientifically 
 Internal experts 
 External experts 
 Detailed claims and other data 
 

 How risk managers will benefit  
 Company specific factors and loss mitigation activities more directly feed the 

loss estimation process 
 Prices that better reflect the true risk 
 More transparency and consistency from year to year 
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