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Background

Traditional actuarial methods don’t work well for estimating cat losses:
Volatility in patterns
Timing of losses (i.e., early in period or late in period)
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Market Share Approach
Cost of Event x Company Market Share

Exposure Based Approach
TIV x Damage %

Frequency x Severity Approach
# of Ultimate Claims x Average Claim Value
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Market Share Approach - Example

Industry Sandy Estimate = $10 billion - $20 billion
Company Y Market Share = 2%
Company Y Sandy Estimate = $10 billion - $20 billion x 2%

$200 million - $400 million
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Zone 1
Zone 2
Zone 3
Zone 4
Zone 5
Zone 6
Zone 7
Zone 8
Zone 9
Zone 10

Total

Exposure Based Approach - Example

TIV
100M
300M
500M
200M
100M
100M
300M
200M
100M
100M
$2B

Frequency %

20%
30%
20%
20%
30%
40%
20%
20%
10%
10%

Severity %
10%
10%
5%
10%
10%
10%
10%
5%
10%
10%
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Loss
2M
oM
SM
4M
3M
4M
6M
2M
M
1M

$37M
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Exposure Based Example
TIV by ZIP Code
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Exposure Based Example
HURRICANE CENTRAL Wind Speed by ZIP Code

Superstorm Sandy-20012
Peak Gusts (mph)
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Exposure Based Example

Super Storm Sandy — Breezy Point, NY Fire
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Overview of Frequency Severity Cat Model

Frequency

Estimate ultimate number of claims

Derived based on “day curves”

Many issues to consider
Severity

Estimate ultimate average value of each claim (limited to 100k)

Initial estimates based on prior events

Refined estimate as reported losses emerge
Large Loss

Add estimate of large losses using exposure based information

Ultimate Loss = Frequency x Severity + Large Loss Estimate

Catastrophe Estimation
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Estimating Frequency Using Day Curves

Day Curves

Used to estimate ultimate claim count based on reported claim
count evaluated at elapsed number of days since cat event

Based on historical claim level catastrophe experience

Estimate historical lag between accident/event date and reported
(or recorded) date

Curve based on reported dollars if daily data is available
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Frequency Day Curves by Cause of Loss
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% Reported Lightning

75.0%
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80% of freezing cat claims are reported within 15 days of event
95% of water cat claims are reported within 46 days of event

Frequency Day Curves by Cause of Loss
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Frequency Severity Model - Example
Severe snowstorm occurs in late December
Day 15 : 1,200 claims have been reported
“Freezing” day curve suggests 80% of claims are reported 15 days post-event
Ultimate claim count = 1,200 * (1/.80) = 1,500 ultimate claims
Assume ultimate limited severity = $10,000 per claim
Ultimate limited loss = 1,500 * $10,000 = $15 million
Large loss estimate from Claims Department = $3 million

Ultimate total loss = $15 million + $3 million = $18 million
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Considerations for Day Curves

Cat Type:

Cause of Loss:

Line of Business:

Geography:

Timing:

Trends:

Hurricane vs. Winter Storm vs. Tornado
Wind vs. Hail vs. Flooding

Personal vs. Commercial

Regional Differences

Calendar Days vs. Business Days

Improved/Accelerated Reporting?

15
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Frequency Day Curves by Line of Business - Hail Claims
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Frequency Day Curves by Line of Business - Hail Claims
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Frequency Severity Model Severity
Limited Severity ($100k) by Catastrophe

Cat Type/Perils

Hurricane
Hurricane
Winter Storm
Winter Storm
Winter Storm
Tornadoes, Hail, Flooding

Tornadoes, Halil

Commercial
Auto

20,500

4,600
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4,300
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Property
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Home
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5,000
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Frequency Severity Model - Example
Range of Estimates on Day 15

Scenario Day 17 Curve Day 15 Curve Day 13 Curve
Low Severity $145M $16.5M $18.5 M
Base Severity $16.0 M $18.0 M $20.0 M

High Severity $175M $195M $21.5M
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Summary

Market Share Approach
Primitive
Used mainly by external parties
Exposure Based Approach
Useful pre-event and short term post-event
Simplistic approach vs. sophisticated models
Frequency x Severity Approach
Most reliable post-event
Need to understand your data and claims process
Need to understand catastrophe characteristics

Need to monitor frequently
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