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Catastrophe Risk Management Does Not Equal Catastrophe

Models

B Best practices do not necessarily result from more models, more
computers, more money

B Best practices require intelligent use of models, data and other
resources

B Best practices require an a priori view of catastrophe risk, model
transparency and credibility, and exposure data quality
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Value of Models i from NAIC Cat Modeling Symposium

December 1996

B Provide reliable information on potential future catastrophe losses

B Help insurers and reinsurers maintain solvency and financial
stability

B Estimate appropriate loss costs that correspond to catastrophe
risk

B Test effects of changes in coverage and loss mitigation activities

B Maintain stability in coverage and rates after major catastrophic
events
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NAIC 1996 1 Benefits of Catastrophe Models to Regulators
and Consumers

B Pricing

B Availability

B Loss mitigation

B Improved solvency

KAREN CLARK & COMPANY




The Black Box Started Out as a Useful Tool for Decision
Making
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But Then It Grew to be Very Big and Very Powerful

KAREN CLARK & COMPANY




The Black Box Now Makes the Decisions

B How much reinsurance to buy

B How much capital you need

B How much premium you should charge

Which policies to cancel

E Where you can and cannot grow your business
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But There are Problems with the Black Box

B Different black boxes give different answers

B Updates to black boxes give different answers

B Sometimes black boxes give answers that look strange
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Catastrophe Models Provide Estimates Not Answers
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There is Significant Uncertainty Around the EP Curve

E Uncertainty around scientific
estimates of frequency and severity
of large magnitude events in

Exceedance Probability (EP) Curve Specific geographical areas

Uncertainty in Loss
Uncertainty in Probability

B AUnknowl edgeo with

Probability N K .
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exceed L Speeds

B Unknowledge about how structures
respond to wind and ground motion
intensity

Loss, L

E  Model and modeling error

B Data quality
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There is Limited Scientific Data for Each Model Component

Create a large sample
of hypothetical events
Where? How big?
How frequent?
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Landfalling Hurricanes Since 1851
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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.
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Hurricane Annual Frequency Distribution
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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.
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Hurricane Landfalls by Coastal Segment
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Cat 4 and 5 Landfalls by Coastal Segment
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Modeling the Intensity of Hurricanes by Location
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After 10 Years, Hurricane Andrew Gains Strength

B August 21, 2002 i NOAA scientists announced Hurricane Andrew was even stronger
than originally believed when it made landfall in south Florida 10 years ago. Based
on new research, scientists upgraded the storm from a Category 4, to a Category 5,
the highest on the Saffir-Simpson Hurricane Scale.

B In their re-analysis of Hurricane Andrew's maximum sustained surface-wind speeds,
the NOAA/National Hurricane Center Best Track Committee, a team of hurricane
experts, concluded winds were 165 mph - 20 mph faster than earlier estimated

B Dr. Mark Powell: Al disagree with the est
any point of its history when over shallow water or land. | believe that Andrew's
wind speeds were consistent with a strong Cat 4 storm at landfall in south Florida,
or ~ 132 kts (152 mph). However the uncertainty of this estimate is high, +/- 26 kts
(30 mph), since we know very |l ittle about
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Actual Observations for Hurricane Andrew
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Met eorol ogists Donodét Know t he

Speeds for Most Hurricanesd particularly Over Land

B Wind measuring equipment is not uniformly installed along the coast

B Anemometers fail before peak winds are measured due to power outages
and other problems

E Available wind measurements are subject to significant error and
frequently must be translated to a common basisd averaging time and
terrain characteristics

B Peak winds are frequently inferred from other information, introducing
more uncertainty

B "Thereis always some uncertainty in determining the maximum winds in a
hurricane," said Max Mayfield, former director of the National Hurricane
Center
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Storms Can Have Multiple Saffir-Simpson Categories

SS Category

SS Category by  SS Category by Reconstructed
Hurricane Year Wind Speed Central Pressure Wind Field (HRD)
Alicia 1983 3 3 1-2
Erin 1995 2 2 1
Opal 1995 3 4 2
Fran 1996 3 3 2

Source: HAZUS-MH MR3 Technical Manual
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By the End of the Process, Different Models Can Produce

Very Different EP Curves
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Comparison of 2007 Florida Hurricane Model Results for
Long Term Models
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Catastrophe Model Estimates for Hurricanes Gustav

and lke

AIR 2i 45 810 12
EQE 6- 10 810 18
RMS 3-7 610 16

*Estimates at time of landfall
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Modeling Fallacies and Modeling Malpractice

B More detail means more accuracy

B | can optimize my portfolio by canceling all the policies the model
says are fibado

B Model updates produce better loss estimates

B Models can accurately predict hurricane activity over a one, two or
five year time horizon
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What is the Distance to Coast?
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Comparison of Florida Hurricane Model County Results
2003 to 2008
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Loss Costs per $1,000
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Predicting Hurricane Activity

STRATOSPHERIC WINDS

E Seasurface temperatures (SSTs)

E Wind Shear (El Nino, La Nina)

E Atlantic Multi Decadal Oscillation

(AMO)

E Dust storms off the Sahara

Source: NOAA
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Atlantic Hurricane Predictions 2006

NOAA May 2006 137 16 81 10 471 6
NOAA August 2006 12 - 15 7-9 3-4
CSuU April 2006 17 9 5
CSu August 2006 15 7 3
TSR April 2006 15.4 8.2 3.8

August 2006 15.9

____
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Average Atlantic Basin Tropical Cyclone Activity

AVERAGE CUMULATIVE NUMBER OF
SYSTEMS PER YEAR

PERIOD OF RECORD: 1944-2002
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Atlantic Hurricane Predictions 2007

NOAA May 2007 137 17 771 10 3-
NOAA August 2007 137 16 719 3-
Csu April 2007 17 9 5
Csu August 2007 13 8 4
TSR April 2007 16.7 9.2 4.2

August 2007 14.7
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With Respect to Hurricane Predictions

As Yogi Berra said:

APrediction I s v
0 especially when
itds about t he
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Mur phyodés Law

The universe is not
indifferent to intelligence,
it is actively hostile to it!
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Atlantic Hurricane Predictions 2008

NOAA May 2007 127 16 6-9 2-5
NOAA August 2007 147 18 77 10 3-6
CSuU April 2007 15 8 4
CSu August 2007 17 9 5
TSR April 2007 14.8 7.8 3.5

August 2007 18.2

As of 10/17 ____
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Comparison of AShort Ter mo Mo
Actual Losses

2006 10 14 0
2007 10 14 0
2008 10 14 10-20
2009 10 14 ?
2010

* Derived from publicly available information
**40% increase predicted by RMS in 2006
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