Hurricane View of Risk and Event Response

CAS Annual Meeting — November 10, 2014
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CAT Risk Management: Hurricane

Customized
Damage Rates

ﬁ Event Response
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Hurricane Modeling Framework

e Three modules: Hazard, Vulnerability, Financial
e Hazard module: event frequencies, severities and intensities
e Vulnerability module: damage assessment to exposure
e Financial application: impact of deductibles and limits

« Modules operate in concert, cannot be separated

. Exposure data completeness and quality critical inputs to the process
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View of Risk: Considerations

Losses

Company
Practices

View of Risk

Financial
Model

Vulnerability

CAT Models are calibrated to the industry
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View of Risk: Historical Loss Restatement

« Wealth: Structures have
changed (bigger, better)

« Amount of Building Stock

= « Company changes

Photos courtesy of Dr. Phil Klotzbach, Colorado State University
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View of Risk: Experience Period

Normalized US Hurricane Losses 1900-2013
1<,r,$225
= B Source: Pielke et al. (2008) as updated
2 $200 : by http://icatdamageestimator.com i
:g ] http://rogerpielkejr.blogspot.com
= $175 T Sl T 13 August 2014 .
$150 — — -
$125 = — ——
$100
$75 1 1 - e
ss0 | |
$25 ~— R - .
so b b L1l ahile_ML M| Ll Lll |l
O 1N ©O 1IN ©O N O N O N O N O N O N O 1N O 1N © I O
© O d " N AN O N & & h I O O KNNO®O NN O © © o
O O O O O O O O O O O O O O O OO OO OO O O © © ©
™ = = = = = e e e e e e e e e e e e - - N NN

What years are in your experience period and what types of events are you missing?
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View of Risk: Geographic Hazard Distribution
Model A Model B

Botton 20% AAL Counties in State

= |

Top 20% AAL Counties in State
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View of Risk: Event Frequencies

NATIONAL HURRICANE CENTER

ATLANTIC - CARIBBEAN - GULF o: MEXICO - HURRICANE TRACK F,"“",[ ..'. ".‘ ) 4 Open Atlantlc Ocean
T ‘ n Differences

Hurricane Season
e = 1933

NORTH ATLANTIC Huamcka\cmnc CHART N 1999
A .

Hurricane Season g
2005

Source: NOAA
Courtesy of KCC

Specialized knowledge (Meteorology)

Observational bias in historical data

Long Term vs. Near Term (sea surface temperatures)
Landfall vs. all events

Frequency
Considerations
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View of Risk: Customize Damage Rates

Katrina

Mean Damage Rate

Wind Speed

Need detailed, accurate claims data for individual events: location
level geography and granular exposure characteristics

Process to Customize:

1. Geospatially intersect claims data with hurricane wind field to get an implied
wind speed for each claim

2. Calculate damage rates for each claim (Loss/Total Insured_Value)
3. Plot damage rates vs. wind speeds and compare to relationships in model

4. Repeat at various levels of granularity with respect to exposure characteristics:
occupancy, construction, year built, number of stories, etc...

5. Make adjustments where there are clear differences
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View of Risk: Customize Damage Rates

Reference
Vulnerability Functions

Frances

A

RELTTTY
83

sBaE

Mean Damage Rate

h
Wind Speed
[[3 Damage Rates Manager
File Edit Help Answers
b
o
Bu
o
-
rier
Ref350  Ref Mean Damage Functions
1| Dm‘ 100
T [kcout020 | om|  om| = Rets
Sandy 3 [kcaL2030 000, 000 g o Rene2
v ". |kcoL40 | 000| 000/
KC-1L:4050 002 002
|KC1H5060 | 004 005 g o
| KC:2L:60-70 011 012
KC-2H:70-80 027 029 |2 E
| | | I 20
|KC3L80%0 056 060
|KC3H90100 | 134 144
[cacnono | 2e  an| 20
KC4H110:120 652 7.00
KC5L120130 1701 1827
\ I | I = ;i
KCEH130-140 17 B "] T —r—
t + 1 t 28§8s383888¢2 2 g8
KC-6L:140-150 4978 5313 39533382338 238 %]
|kceH150160 | 6760, 7161 35¢$§5§§5=‘;:'i;3;:§§
| X | | 61 2332 R EE 538K~ ®H 3
|KC7L160170 8138  sas4| | #eEExex¥cddddddsgdd
ORI | N2/ | Intensity (mph)
KC-8L180-190 9595 9766| +| | Reumsguess
i - »
Courtesy of KCC
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Event Response: Event Quantification Methods

» Estimate based on historical experience
Break estimate into component pieces
» Use Frequency for claim deployment

Frequency & Severity

* Fully customizable
Adjust NOAA footprints in WindfieldBuilder®
» Adjust damage functions directly to mirror company experience

RiskInsight

* Modeling Vendors release event scenarios in real-time for
modeled perils

Catastrophe Models

» Estimate of company share of industry loss based on market
Market Share share

A Variety of Tools Help to Create a Useful Range
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Event Response: Hurricane Footprint Development

NHC Advisory

Forecasted Track

‘ ont

Hurricane Sandy i ® Forecast Positio
Sunday October 28, 2012 Center Location 33.4 N 71.3W @ Tropical Cyclone
5 PM EDT Advisory 26 Max Sustained Wind 75 mph Sustained Winds:

NWS National Hurricane Center Movement NE at 15 mph S 3373 mph H 741

NHC cone of
uncertainty guides
any right/left track
scenarios
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- Discussion

THE DEPRESSICN IS LOCATED IN AN ENVIRCONMENT THAT IS HIGHLY CONDUCIVE
FOR STRENGTHENING...AT LEAST DURING THE NEXT 36 IO 48 HOUR5. 1IN
FACT...THERE IS A 50/50 CHRNCE THAT THE DEFRESSION WILL STRENGTHEN
BY AT LEAST 25 KI DURING THE NEXT 24 HOURS BASED ON THE EAFID
INTENSIFICATICON INCEX. THEREFORE...THE OFFICIAL FORECAST SHOW3S
FAIELY QUICK STRENGTHENING DURING THE NEXT 48 HOURS...AND THE
DEPFRESSION COULD BE ON THE CUSF OF BECOMING A HURRICANE AS IT IS
APFROACHING JRMARICRL. AFTER 45 HOURS...VERTICAL SHERR IS EXPECTED
TO INCREASE SUBSTANTIALLY...AND NEARLY ALL THE GLOBAL MODELS
SUGGEST THAT THE CYCLONE WILL TAKE ON MORE HYERID
CHARARCTERISTICS...S5UCH AS AN EXPANDING WIND FIELD TO THE NORTH AND
ITS INTERACTION WITH A MID- TO UPPER-LEVEL LOW. THE OFFICIAL
FORECAST THEREFORE SHOWS THE CYCLONE BECOMING & SUBTROFICAL STORM
BY DAY 5.

FORECAST POSITIONS AND MRX WIND3

INIT 22715002 13.5H 7&8.0W 25
12H 23/0000Z 13.7H 78.3W 35
24H 23712002 14.3°W 78.1W 45
36H 24700002 15.7H 77.6W 55
48H 24/1200Z 17.48 77.0W &0
T2H 25/1200Z 20.5N 7&.0W 55
96H 26/1200Z 24.5N 74.5W 55

120H 27/12002 27.0H 73.0W S50

30 MEH

40 MEH

50 MPH

MEH

70 MEH

&5 MPH...INLAND OVER CUBA
65 MPH...OVER WATER

&0 MPH...SUBTROFICAL

AEAEEEEN

EH
FORECASTER. BERG/AVILA

HNHH

Model inputs from NHC
include forecasted track
and radius of wind

4
Custom Track

Use custom tools to
generate a wind field
based on forward speed
and radius of winds
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Event Response: Custom Track via Riskinsight

National Hurricane Cen el

e

National Weather Service

WindfieldBuilder automatically imports
the latest National Hurricane Center data
for active storms and simulates detailed
wind footprints for analysis

KCC_LIVE_US_2012_Isaac

.
0 windfieldBuilder™

UNISYS web site.

+ Tap[Import ]

«  ADV: Advisory

10/23/12Z

UNISYS (NHC) Import

If necessary, tap [ Refresh from Website ]. This will download the NHC data from the selected event from the

To impart the downloaded data

File  Help
About Import
Source Storm Year Evert Name Advisory
UNISYS  + 012 | [msaoy v| [ADV020 ~] [ Update URLs
[ttp:/#weather unisys.com/humcane/atlantic/2012/SANDY Arack dat =] [Refreshirom Website | | Paste UNISYS data |
-
Date: 22-29 OCT 2012 Please complete the following
Hurricane-2 SANDY Season Year 2012
ADV LAT LON TIME WIND PR STAT o
1 13.50 -78.00 10/22/15Z 25 1003 TROPICAL DEPRESSION St 1
14 13.80 -78.50 10/22/18Z 25 1003 TROPICAL DEPRESSION Name SANDY
2 12.50 -78.50 10/22/21Z 35 999 TROPICAL STORM
25 12.70 -78.70 10/23/00Z 40 998 TROPICAL STORM Year 012
3 12.70 -78.60 10/23/03Z 40 998 TROPICAL STORM —
< Estimats
34 12.90 -78.70 10/23/06Z 40 998 TROPICAL STORM Rmax @
4 13.30 -78.60 10/23/09Z 40 998 TROPICAL STCRM
44 13.40 -77.30 40 997 TROPICAL STORM 3

«  Enter the value for Rmax (Radius of Maximum Winds)

The UNISYS format is a hybrid text file. Starting in the fourth line it contains the following values:

© 2008-2013 Karen Clark & Company. Al ights reserved

‘Wind Speed (mph)
W 120 or more

W 110t0 120
M 100t0 110
W 90to 100
B 80090
W 70t 80
80to 70

Under o 2012 Isaac

Riskinsight® 3G, Karen Clark & Co.

2_Sandy_Nov01

‘Wind Speed (mph)
W 120 or more
W 11010120
W 1000 110
W 901t0 100

e 2012 Sandy

Risklnsight® 36, Karen Clark & Co.
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Event Response: Custom Track via Riskinsight

-
[ windfieldBuilder™ — —— - - -
File  Help
About | Build

Group [CUSTOM v| intensity Evert Name ~ CUSTOM_CAT_3_TX_A3030_Trial1

Evert Suffc [Tl Step 1) Step 27 Step 3

Track Parameters
Characteristic Region [Taas T v] Tap [Generate New Track] and then edit it in an interactive map ’ Generate Mew Track l
Landfall Poirt (A3030: Gilchrist, TX -| [ Edit Track ]
Dir. (45" NothWest  =| Type [Strmightline | R s .

Latitude™ (M+ve) Longitude® (E+ve) Max Default e | g
End Pairt 33548037 -99 478449 Default (B 5 ] e
Start Point 26 95561 91699783 P | - 4 ¢
e | ‘ I -

Basic Parameters (at Landfall) - :d’ - ‘ I 1 X 2531 (30530:2100)
Max Wind speed overtand fmph) (125 (109knots) | o - @ o
Radius of Max Winds {miles) [241 {17 nm) v] 7] Use Defauits | —— .
Forward Speed (mph) [15 (13knots) - == | = b3 <

e .
Filing Rate [ Medium - .
.
Tide Height | High -
3 120 50 O B0 120 1 SIEA| |
il

= 2008-2013 Karen Clark & Comparry. Al rights reserved.
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Event Response: Storm Surge & Rainfall Accumulation

Different vendors offer storm surge
footprint solutions

Tropical Cyclone Storm Surge (with tide) Heights

That Have a 1 in 10 Chance of Being Exceeded

Hurricane Al84psurgeitest (2014) Advisory 1

For the 77 hours from 11 AM EDT Wed May 07 to 04 PM EDT Sat May 10

View in Google
Earth (Active KML

Select Level: 10% Chance of Being Exceeded v
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Hurricane X

Ch

Map dats 2201

Lat 30.3551 Lon:-82.0679
Legend
Height above ground (feet)
oto<2 [ll11to<13 [ 23to <25

Through 2 AM Friday August 24th - Adviscry #X

M2to<3 13to <15 [l 25 to < 27 I U to 3 feet above ground
W3to<s 15t0 <17 [l 27to <29 Greater than 3 feet above ground
Misto<7 17to <19 [l 29 to < 36 Greater than 6 feet above ground

I Groater than 9 fect above ground

7to<9 Ml19to<21
Boto<11l21t0 <23

Dicinyt Aoncng v incicate 1o walar deoth Rt has

Example 1. Static example of the Probabilistic Storm Surge Heigh
product is interactive with pan and zoom capability.
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Charlotte Harbor

Potential Storm Surge Flooding"‘

*  NHC produces storm

surge scenarios in
real-time

e Other vendors may

also issue guidance
during an event

Gulf of Mexico

National Weather Service publishes
rainfall accumulation maps

Precipitation Forecast - East Coast
07/03 - 07/06
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150" Source:

125 National Weather Service
50" "‘3 Weather Prediction Center
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Hurricane CAT Risk Management

View of Risk

CAT Models are a starting point
How is your company different?

Model components should be
reviewed for reasonability

Internal debate is key

Implementation is challenging
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Event Response

Create rigorous framework
Early event monitoring

Timely communication with key
stakeholders is paramount

Think in terms of ranges

Don’t forget smaller perils
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