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 What are Catastrophe Models?

 Why Should You Invest in a Catastrophe Model?

— Reason # 1 - Current Competitive Pressures in the P&C Industry
Favor Companies that Invest in Analytics

— Reason # 2 - A Rapidly Growing Number of Your Competitors are
Investing in Catastrophe Modeling

— Reason # 3 - In House Catastrophe Modeling Produces a
Quantifiable and Significant Return on Investment

— Reason # 4 - Catastrophe Models Drive Sound Underwriting and
Portfolio Management Decisions
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Why Were Catastrophe Models Created?

* Due to the low frequency of severe catastrophes,
traditional methods that rely on company claims data may
not be a good predictor of possible losses

* The constantly changing landscape of exposure data limits
the usefulness of past loss experience
— New properties continue to be built in areas of high hazard
— Building materials and designs change
— New structures may be more or less vulnerable to catastrophe
events than the old ones
 Models provide a common basis to evaluate catastrophe
risk across regions and perils
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Catastrophe Modeling Framework:
Event Generation

HAZARD

Intensity
- Calculation
Damage FINANCIAL
Estimation
Contract Loss
Exposur_e Calculations
Information
Policy
Conditions

- Where are future events likely to occur?
- How intense are they likely to be?
- How frequently are they likely to occur?
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Developing Event Generation Module for Hurricanes B

with Collection and Cleaning of Historical Storm Da

Wind Speed and Central Pressure Along Storm Track Data sources include:
Wind Central
Lat Lon Time Speed Pressure _Status « NOAA

16.30 -75.40 08/11/12%2 60 995 TROPICAL STORM

16.70 -76.80 08/11/18Z 65 993 HURRICANE-1 e National Weather Service
17.40 -78.10 08/12/002 65 992 HURRICANE-1 . | Cli .
18.20 -79.30 08/12/06%Z 175 988 HURRICANE-1 * National Climatic Data Center

19.20 -80.70 08/12/12% 80 984 HURRICANE-1
20.50 -81.60 08/12/18%2 90 980 HURRICANE-Z
21.70 -82.20 08/13/00%2 90 976 HURRICANE-Z
23.00 -82.60 08/13/06Z2 105 966 HURRICANE-3
24.40 -82.90 08/13/12% 95 969 HURRICANE-Z

Detailed Landfall Characteristics

Galveston 9/9/00 27.64 93.6 14 26 10 18
Central Gulf 9/13/19 2799 94.8 32 39 10 18
New England 9/21/38 27.76  94.0 50 93 40 24

9/27/58 2752 93.2 20 32 14 26

Helene
‘\ AIR Donna 9/11/60  28.87 971 34 63 20 37



Annual Frequency of Hurricane Landfalls
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AlIR’s Stochastic Catalog Contains Storm

Parameters for Each Event in a Given Year

Catalog methodology facilitates straight-forward modeling of multiple event seasons

Max Radius

Year EventID Day LFNum SS CP Wind Laii{a" L?_r(‘)‘:]fg" Max Fg[)";zgd LZ?}S‘;Z‘"
Speed wind
1 1 280 1 1 7 984 80  28.291 -96.492 12 15 20
3 2 231 1 3 22 963 113 29.472 -83.236 11 14 23
4 3 269 1 2 43 979 96 34.801 -76.42 13 23 32
4 4 230 1 2 5 969 102 27.048 -97.297 12 19 45
5 5 285 1 2 4 975 97  26.002 -97.16 14 18 34
8 6 289 1 4 10 944 132 26.689 -93.713 9 20 18
8 7 204 1 1 39 987 76 32.689 -79.563 16 18 19
9 8 245 1 3 30 957 114 25952 -80.131 12 16 23
11 9 290 1 2 43 979 98 3493 -7633 18 16 20
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Catastrophe Modeling Framework:
Intensity Calculation

HAZARD

Event
Generation

Damage FINANCIAL
Estimation
Contract Loss
Exposur_e Calculations
Information
Policy
Conditions

- What is the intensity of each event at each location?
- How do local conditions affect the intensity?
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Windfield Cross Section

Storm Path




Terrain Effects on Wind Velocity Profiles

TERRAIN EFFECTS ON WIND VELOCITY PROFILES

hg (rough)

hg (smooth)
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Examples of High-Resolution Land Use Data
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Catastrophe Modeling Framework:
Exposure Information

HAZARD

Event Intensity
Generation Calculation
Estimation
Contract Loss
Calculations
Policy
Conditions

 Where are the properties located?
 What are the characteristics for each property?
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Exposure Data Relevant for Modeling

el

Location NE DRI, Policy Terms
Value
Geocode Street . : I .
Match Level Address City Postal Code Building Perils | Limits Deductibles
Primary Building Characteristics
Construction Occupancy Age Height

Secondary Building Characteristics

Window Glass . Roof Covering
Protection Glass Type Percentage Roof Geometry Roof Covering Attachment
Roof Deck - .

Roof Deck Attachment Roof Anchorage Wall Type Wall Siding —xterior Doors
: . Special EQ

Soft Story Building Shape Torsion Foundation Foundatl_on Resistant

Type Connection
Systems

‘\AIR
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Catastrophe Modeling Framework:
Damage Estimation

HAZARD

Event Intensity
Calculation ENGINEERING

FINANCIAL

Contract
Exposure Loss
Information Calculations
Policy
Conditions

« What level of damage is experienced at each location?
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Damage Function — Residential Wood Frame

Major Damage

Roof Covering Damage to
and Siding Envelope and Structural Non-
Cladding StructuratElements

Damage

Damage Ratio

Wind Speed
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Major Damage to Non-
Structural Elements
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Engineering analysis
Literature reviews

Damage data
Claims files
Post-disaster surveys
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Event Intensity

Generation Calculation
Damage
Estimation
Exposure
Information
Policy
Conditions

What is the insured loss to a property, policy or contract?

Insured Loss
Calculations
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Limits

Deductibles

Reinsurance

o Blanket Policy | Combined Attachment : :
Site Limits Limits ($ or %) Point Proportional Facultative
Coverage Specific | Excess Polic Combined
OVETage Sp L y Excluding Time Blanket Non-Proportional Facultative
Limits Limits
($ or %)
. Blanket Policy | Coverage :
Building Sub-Limits Specific ($ or %) Franchise Surplus-Share
Appurtenant Excess Policy . Minimum /
Structures Sub-Limits Building Maximum Catastrophe Excess of Loss
Contents Appurtenant HECELE] Aggregate Excess of Loss
Structures Loss
Time Element Contents Quota Share

Time Element

Per Risk Treaties

CEA Mini-Policy
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m ALERT - Low Estimate
PCS Estimate
B ALERT - High Estimate

[%)]

[%2]

S

Georges  Floyd Charley Frances Ivan Jeanne  Dennis Wilma Rita Katrina Dolly Gustav Ike (2008)
(1998) (1999) (2004) (2004) (2004) (2004) (2005) (2005) (2005) (2005) (2008) (2008)
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What are Catastrophe Models?
Why Should You Invest in a Catastrophe Model?

Reason # 1 - Current Competitive Pressures in the P&C
Industry Favor Companies that Invest in Analytics

— Reason # 2 - A Rapidly Growing Number of Your Competitors are
Investing in Catastrophe Modeling

— Reason # 3 - In House Catastrophe Modeling Produces a
Quantifiable and Significant Return on Investment

— Reason # 4 - Catastrophe Models Drive Sound Underwriting and
Portfolio Management Decisions
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Investment Yields Rate Levels

MarketScout Market Barometer

Changes in Commercial Rates, December 2010

Small Accounts (<$25k) -3%
Medium Accounts (< -5%
$250k)

Large Accounts -5%
(<$1,000K)

Jumbo Accounts -5%
(>$1,000K)

All Accounts -5%
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Increase Rates

Reduce Expense Ratio

Avoid High-Risk Lines Of Business

*Adverse Selection — retain the bad
business, but drive off the good
business

*Not much left to cut - most insurers
have already trimmed the fat
sLargest expense line-item for most
insurers is people, but people are
also an insurers most valuable
asset

*Most severe price competition is in
lower risk lines of business

*Where there is risk there is also
reward...
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Loss Ratio
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 What are Catastrophe Models?

 Why Should You Invest in a Catastrophe Model?

— Reason # 1 - Current Competitive Pressures in the P&C Industry
Favor Companies that Invest in Analytics

Reason # 2 - A Rapidly Growing Number of Your Compet  itors

are Investing in Catastrophe Modeling

— Reason # 3 - In House Catastrophe Modeling Produces a
Quantifiable and Significant Return on Investment

— Reason # 4 - Catastrophe Models Drive Sound Underwriting and
Portfolio Management Decisions
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Distribution of Market Share (% of DPWs -Comm MP)
between Modelers & Non-Modelers

(%) of Total Rev: Modelers — (%) of Total Rev: Non-Modelers
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Primary Market Reinsurance Market Retro Market

Individual
Policy Holder _
Retall Ins
Broker
Corporate Buys | — | Sells
Policy Holder -
Primary
Policy

Cedes
Capital Markets (Cat Bond)

Invests Buys [— Sells SPV
\ ) ﬂ = (Special

Purpose
Vehicle)
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 What are Catastrophe Models?

 Why Should You Invest in a Catastrophe Model?

— Reason # 1 - Current Competitive Pressures in the P&C Industry
Favor Companies that Invest in Analytics

— Reason # 2 - A Rapidly Growing Number of Your Competitors are
Investing in Catastrophe Modeling

Reason # 3 - In House Catastrophe Modeling Produces a

Quantifiable and Significant Return on Investment

— Reason # 4 - Catastrophe Models Drive Sound Underwriting and
Portfolio Management Decisions
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69.00%

68.00%

Loss Ratio

67.50%

67.00%

66.50%

66.00%

Homeowners

60.50%

70.70%
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Description

Benefits

Observed Loss Ratio Differential
Attributable to In-House Cat Modeling
Attributable to Other Factors
Residential Property Premium
Benefit - Avoided Losses

Costs

Software license fee

Number of Dedicated CM Resources
Cost Per CM Resource

Total People Cost

Total Hardware Cost

Total Annual Cost of Modeling

Return on Investment

Amount

2.77%
15.0%
85.0%
$100,000,000
$415,500

$170,000
1.0
$125,000
$125,000
$15,000
$310,000

34%

Source

AIR Analysis
Assumption
Assumption
Assumption

Line AX Line B X LineD

AIR
Company Estimate
Company Estimate
Line E X Line F
Company Estimate
Line F + Line G + Line |

(Line E - Line J) / Line J
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Description

Benefits

Observed Loss Ratio Differential
Attributable to In-House Cat Modeling
Attributable to Other Factors
Commercial Property Premium
Benefit - Avoided Losses

Costs

Software license fee

Number of Dedicated CM Resources
Cost Per CM Resource

Total People Cost

Total Hardware Cost

Total Annual Cost of Modeling

Return on Investment

Amount

3.12%
15.0%
85.0%
$400,000,000
$1,872,000

$315,000
4.0
$125,000
$500,000
$50,000
$865,000

116%

Source

AIR Analysis
Assumption
Assumption
Assumption

Line AX Line B X LineD

AIR
Company Estimate
Company Estimate
Line E X Line F
Company Estimate
Line F + Line G + Line |

(Line E - Line J) / Line J
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 What are Catastrophe Models?

 Why Should You Invest in a Catastrophe Model?

— Reason # 1 - Current Competitive Pressures in the P&C Industry
Favor Companies that Invest in Analytics

— Reason # 2 - A Rapidly Growing Number of Your Competitors are
Investing in Catastrophe Modeling

— Reason # 3 - In House Catastrophe Modeling Produces a
Quantifiable and Significant Return on Investment

Reason # 4 - Catastrophe Models Drive Sound Underwri  ting
and Portfolio Management Decisions
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Event Year Contract Loss Event Info
270007942 2353 1,995,714,211 Class 3 Hurr TX GOM
270003822 1143 1,994,490,277 Class 3 Hurr FL GOM GA
110044047 6410 1,993,822,104 MW 7.4 EQ Los Angeles
270021674 6488 1,992,783,613 Class 3 Hurr GOM AL FL GA MS
270018191 5445 1,992,529,830 Class 3 Hurr MA RI ME NY CT
270021539 6447 1,992,239,441 Class 3 Hurr FL BF
110010511 1539 1,991,950,215 MW 6.6 EQ Los Angeles
270014761 4407 1,991,795,632 Class 2 Hurr TX GOM LA
270029332 8763 1,990,905,697 Class 3 Hurr GOM FL AL GA MS
110014872 2164 1,990,461,843 MW 6.5 EQ San Francisco
270006759 1983 1,989,857,449 Class 2 Hurr LA GOM MS AL
270023332 6984 1,989,268,193 Class 3 Hurr SC TN NC KY GA
270008182 2423 1,989,078,459 Class 2 Hurr NC SC VA
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» Manage the impact of catastrophe risk on surplus
. . « Communicate with ratings agencies
Enterprlse Risk » Accumulation/risk-aggregation management

l Management
* |dentify areas to grow or

retract based on model- « Use models to evaluate

based risk metrics Portfolio Reinsurance reinsurance purchases
* Perform model-based Optimization Purchasing « Streamline efficiency of

analyses to understand communication with

and manage the drivers reinsurance intermediaries
of catastrophe risk

 Advance planning, « Use model outputs in rate
resource deployment, Claims Pricing filings and in pricing of
post-eve_nt _ individual policies or
communications programs

Underwriting « Catastrophe model output used for
risk selection and pricing at the point
of sale
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Questions that Catastrophe Models Can Help Answer
Do my underwriting guidelines make sense?
How much of a credit is justified for homes that have hurricane

shutters?
What industrial facilities occupancies should | write?

e What zip codes should | grow in?

 What is the difference in vulnerability of homes that have
different construction types?

 What is the difference in vulnerability of homes that have
different year built?

 What is the difference in vulnerability of homes that have a
different number of stories, roof type, ...
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<——— Distance-to-coast Underwriting Guideline

() <——— Location A: 2.4 miles from coast

@ <—— Location B: 0.9 miles from coast

Distance-to-coast
Approach

Location A Acceptable Risk

Location B Unacceptable Risk




Distance to Construction
Coast Type
Location A 2.4 miles Wood Frame
Location B .9 miles Steel

Comparison of Average Annual Loss for Locations A&B

Millions

Location A

I

Location B
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Step # 1 - Create 2 exposures with identical
characteristics in the same zip

Step # 2 - Run these exposures against your model

Step # 3 - Use a formula to develop a cat load
— Cat Load equals AAL + 1/3 SD
— There are other pricing formulas out there!

Step # 4 — Factor in your non-cat risk aka. fire
underwriting risk aka. attritional risk

Step # 5 — Compare against premium to establish risk to
reward ratio
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e Submission A
 No window protection

Metric Submission A

Submission B
Hurricane Shutters

Submission B

AAL 3,097
SD 20,357
Cat Load 9,882
Attritional Risk 3,000
Total Risk 12,882

2,164
15,339
7,276

3,000
10,276

A credit on the order of approximately 20% is justi fied

Assumes a replacement value of $100,000
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Projected cash stream for

A insurers that invest in
. A analytics
Competitive : l
Advantage |
|
I v Assumed cash
Vs i P stream resulting
) I from doing
I nothing
|
Adverse I
. |
Selection

More likely cash stream for
Insurers that choose not to
invest in analytics

Source: Christensen, Kaufmann, Shih, “Innovation Killers: How Financial Tools Destroy
Your Capacity to Do New Things,” Harvard Business Review, Jan. 2008.
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