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Agenda

What is catastrophe modeling?
° Catastrophe modeling impact on insurance operations

* Changing landscape
— Insurance
— Catastrophe modeling industry
— AEGIS

° Good data vs. bad data

Model output

* Member reports

A£AEGIS 2019 Policyholders’ Conference
d
What is Catastrophe Modeling?
Three main components
HAZARD
What are the events?
?
SWhere are the events < ENGINEERING FINANCIAL
What is the How does your
resiliency of insurance policy
f;‘:;:;‘:etshf the building? respond?
A£AEGIS 2019 Policyholders’ Conference
d
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Model Impact
Cat Pricing
Event Risk
Response
Rating € Risk
Agency - > Management
Filings Reporting
\ . Actuarial
Reinsurance Capital
Purchasing Models
—
A£AEGIS 2019 Policyholders’ Conference

Transformation of insurance

A£AEGIS 2019 Policyholders’ Conference
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Changing Landscape for Catastrophe Modeling

‘\ AIR WORLDWIDEFE
I a

Traditional catastrophe modeling
companies

£ AEGIS

2019 Policyholders’ Conference

Changing Landscape for Catastrophe Modeling

‘\ AIR WORLDWIDF

‘\AIR WORLDWIDE ) L 5 KatRlSk
w»  TE

Original catastrophe
modeling companies

m Ogg opr N

Current catastrophe
modeling companies

£ AEGIS
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Development of a New Data Aggregation Tool @ seguelimpact

Automation of manual Facilitate data consolidation
processes reports and analytics
Catastrophe
Align hazard tools Management Embed catastrophe
modeling in the
across groups L
underwriting process

P

N
KatRisk

PYRAMID
HazardHub = V . k
v < VerlS
?éAEGlS 2019 Policyholders’ Conference
q
Data Quality: Good Data vs. Bad Data
Key details needed to improve the accuracy of catastrophe modeling
¢ Coordinates or street address
® Year of construction : .
‘ Without this
Elevations information
— [Aeee aiEiees assumptions have to
— % Value above grade be made and the
o GO uncertainty is greater.
¢ Construction type & construction quality
?éAEGlS 2019 Policyholders’ Conference
q
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Perils

Inland flood
Wildfire

A£AEGIS

What is the exposure to critical equipment?

Hurricane including storm surge
Earthquake and fire following

Straight line wind, tornado, and hail
Return period losses and average annual loss by peril
Maps showing estimated losses and location values by peril
Key locations driving loss by peril

Estimated losses for key historical events

2019 Policyholders’ Conference

Model Output
Sample Annual Exceedance Probability Curve
& i
= 10.0% | After running an EP
= analysis, the summary
é 8.0% results are as follow
. \ o i R
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i 0.02% 5,000 76
% 0.10% 1,000 57
<DE 4.0% 0.20% 500 48
ﬂ \ 0.40% 250 40
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X 20% 1.00% 100 28
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EA —
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28
LOSS (M)
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Member Reports
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Member Reports

Return period losses and average annual loss by peril

Technical Pricing / Occurrence Exceedance Probability, $'s

Primary Regions

Regional Analysis

NAME Description AAL 5D cov 10 100 250 500
U5 + Caribbean - Wind + Surge 738,730  7.950,127 108 0 19,161,023 47,154,955 77460401
U5 + Canada - Quake 35,542 2,301,434 58.2 0 0 0 0

Maps showing estimated losses and location values by peril

Wind Storm ™V Gross AAL

TIV (Sum) W GR AAL (Sum)

[
0 1,295,937,024.00
or Less or More

US + Caribbean - Wind Only 580,856 7,117,828 123 [ 13,404,615 38,385,949 66,518,347
US+ Caribbean - Surge Only 161,420 2,210,807  13.7 0 3,187,787 12,376,256 21,409,021
Southeast - Quake 32,012 2,102,516 657 0 0 0 ]
Northeast - Quake 5703 965,825 99.5 0 0 0 o
Expiring Slip
US + Caribbean - Wind + Surge 709,434 7,803,471 110 258 17,318,212 46,084,709 78,254,053
US + Canada - Quake 35968 2,186,832  60.8 0 0 0 ]
2019 Policyholders’ Conference
Member Reports

2019 Policyholders’ Conference

WED_BO_AEGIS_Modeling_Capability_v04



7/17/2019

Member Reports

Key locations driving loss by peril

Occupancy Gon_Vear Built State County City Zip _Address Latitude _Longitude _Resolution Landslide Soil Type ™ GU AAL GRAAL
Professional, Technical and Business Services Unknown  Unknown DE  NEW CASTLE NEWARK 15702 401 EAGLE AUN ROAD 39569965 75,6827 Lot/ long Very Low VeryLow  Soft Rock to 56ff Soil 183,812,605
Professional, Technical and Business Services Unknown  Unknown DC  DISTRICTOF COLUMSIA WASHINGTON 20001 701STHSTREETNW 38.899007 -77.023648 Lat / long Very Low Low 201,521,682
Wholesale Trade Unknown  Unknown DC  DISTRICTOF COLUMBIA 20019 J400BENNING ROADNE  38.896416 5251 Lat / long Very Low Very Low 160,465,282
Electric Power - Substations (Large) Steel Frame  Unknown DC  DISTRICT OF COLUMBIA 20002 99V STREETSW 38866717 -71.011523 Lat { long Very Low Low 269,975,311
Steel Frame  Unknown DC  DISTRICT OF COLUMBIA 20019 300BENNINGROADNE  38.899334 13t/ long Very Low High 238,038,457
SteelFrame Unknown DE  NEW CASTLE 19609 200HAYAOAD 39.740454 7 L2t/ long Very Low Moderate 36,010,502
Steel Frame Unknown MD  PRINCE GEORGES 20608 18051 EAGLE HARBORROAD  38.560337 Low Low 204,123,017
Lo Steel Frame  Unknown DE  NEW CASTLE 15720 1583 AVER ROAD. 608 Low Moderate 74,878,163
Professional, Technical and Business Services Unknown  Unknown DE  NEW CASTLE 19702 SOONWAKEFIELDDRIVE  39.562099 low Verylow  Soft Rockto StffSoil 51,830,041
Electric Power - Substations (Large] Steel Frame _Unknown DE _ NEW CASTLE 19702 Z101SUNSETLAKEROAD  39.633325 Low Verylow Soft Rockto Suff Soil 99,060,450
KATRISK KATRISK KATRISK KATRISK KATRISK  KATRISK KATRISK KATRISK
STORM INLAND INLAND INLAND INLAND INLAND INLAND
FEMA SURGE FLOOD 100YR FLOOD FLOOD FLOOD
LOCATION NAME ™ LATITUDE LONGITUDE MATCH ZONE SCORE SCORE DEPTH
10,425,344 397303 -75.6693 Lst/long AE 9 o 7.96 878 1171 3,682,982 6,059,675 8,973,788
12,582,408 398292 -75.2556 Lst/long AE 9 6 638 9.40 953 3,355,957 6,588,680 8,748,914
34,381,457 391894 771019 Address X 7 o 343 349 349 471,337 7,317,634 10,990,613
28,033,675 389176 -76.5110 Address AE - o 282 382 632 ] 7,111,461 11,351,543
7,742,100 398382 -75.2932 lst/long AE 10 8 855 1040 105 2,747,912 4,711,051 7,540,691
10,246,320 397372 -75.1136 Lat/long X 8 o 513 572 599 2,365,985 4,360,654 5,470,109
65,347,445 397260 -T5564E  Lat/long X [ a 128 233 289 (] 2,164,941 £,148,208
238,038,457 DC- DISTRICT OF COLUMBIA - WAS 388994  -76.9557 Lat/long X a o 029 033 046 ] 250,677 2,216,639
46,333,144 DC- DISTRICTOF COLUMBIA - WAS 388835 -77.0146 Address X [ o 0.00 0.49 a2 ] o 4,708,303
19,571,257  MD - MONTGOMERY - GAITHERSBU 391398  -77.1958 Address X 7 o 236 289 338 ] 2,615,929 4,775,649
51,565,733 DC- DISTRICTOF COLUMBIA - WAS 385427 -77.07%0 Lat/long X a o 161 164 154 ] 1,013,188 4,353,471
18,312,846 DE- NEWCASTLE- WILMINGTON 397811  -75.5085 Lat/long X 7 o 216 236 312 o 1,513,742 3,632,916
120,725,226 DE- NEWCASTLE- WILMINGTON 337318  -75.5385 lat/long X a 3 0.00 029 056 o o o
31016416 DE- NEW CASTLE - NEW CASTLE 39.6764 -75.5589 lat/long X [ 4 108 161 220 ] 185,260 2,035,317
21,033,099 DE- NEW CASTLE - NEW CASTLE 396966 -7S.6034 Lst/long X H 2 003 203 343 ] 18,084 2,541,985
18,452,358 DE - SUSSEX - MILTON 387353 -75.2618 lat/long X 7 o 184 200 215 ] 451,259 2,617,729
5809927 NJ- GLOUCESTER - SWEDESBORO ~ 39.7864  -75.4015 Lst/long AE 7 5 282 408 415 184,701 1271170 1,891,998
11,474,752 NI - SALEM - SALEM 395485 -75.4105 lat/long X 7 a 184 226 335 o 1,085,862 2,409,676
101,905,506 MD - MONTGOMERY - GERMANTON 39,1364  -77.2938  Lat/long X a o 0.00 000 000 o o L}
4,226,424 NJ - CAMDEN - CLEMENTON 398214 -FASTIT lst/long X 7 o 4.09 4.09 4.09 280,549 1,135,767 1,569,522

AEGIS 2019 Policyholders’ Conference
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Member Reports

Estimated losses for key historical events

Wind Storm Mean
Charley 0
Jeanne 1,525
Frances 0
Ivan 2,161
Total 2004 Events 3,686
Katrina 5,347
Rita [u]
Wilma 0
Total 2005 Events 5,347
lke 0
Gustav 256
Total 2008 Events 256
Sandy 2012 279,629

2019 Policyholders’ Conference
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Conclusion

Summary

¢ The cat modeling capabilities are transforming
° Better quality data will improve our understanding of risk

° Member-specific reporting can be provided

Q%AEG|S 2019 Policyholders’ Conference

AEGIS Modeling Capabilities

Justen Byrne

Vice President, Property Underwriting

AEGIS Insurance Services, Inc.

Q%AEG|S 2019 Policyholders’ Conference
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Underwriting and Natural Catastrophe Modelling

TRUE or FALSE

Does modeling affect premium and/or pricing?

Both true and false are correct

2019 Policyholders’ Conference

Underwriting and Natural Catastrophe Modelling

TRUE or FALSE

Do modeled results PROVE exposure?

Both true and false are correct

2019 Policyholders’ Conference
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Underwriting and Natural Catastrophe Modelling

Submission data quality — what does right look like?

Location address
Number and street name, city, state, ZIP code

Latitude and longitude: single best item of information
Occupancy: co-gen, simple cycle, pipeline, terminal, etc.

Construction: year built, number of stories, elevation, brick, steel, metal, etc.

£ AEGIS 2019 Policyholders’ Conference

i
h

Underwriting and Natural Catastrophe Modelling
Example

. County/  State/ " . ; . Flood Year
Address City Province Country Zip Latitude Longitude  Elevation B Occupancy Built
Island of Haida ; .
Gwaii of the North ~ aida  Brilsh ooy veBoc2 520 5604'N 132 0750'W 5 Sburm  PowerPlant g,
Gwaii Columbia (Hydroelectric)
coast of BC
North Side of
Highway 11 on lots
26, 27 and 28, Hearst ~ Ontario  Canada POLINO 49.470013  -84.085990 10 G conorete . PowerPlant 5,
Concession 4 dike (Wood Biomass)
(30km west of
Hearst, ON)
Highway 11 North  Iroquois q g . Power Plant
Potter Road Falls Ontario Canada PON1J0 48.521637 80.533550 7 none (Natural Gas) 1995
2 AEGIS 2019 Policyholders’ Conference

Total

Insured Value

$5$555555$

$$5553555$

$$5555555$

WED_BO_AEGIS_Modeling_Capability_v04
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Underwriting and Natural Catastrophe Modelling
Timing — From Submission to Modelled results

Piyer tass crank ()
whic RoTTos Gears )
cavsing [Ever (3§ To move aNo
PUSH sToP SiN aGaiNsT sHoelD.sHoo

TIPS BUCKET HOIDING MeTal pal (. BalL
RPLLS DOWN RiGKeTy STaiRs 0 ano INTo Rail-
ppa (DWHic 18455 T To HIT HEWWiNG HaNo RoD
1S Cavses BowliNg BatL DT Fall Frowt 1oe oF

HelPiNG HaND RO THROUGH THNG-0-M g ) atp Bemimua,
(D Lo od iving Baarp{d WeiGHT oF BowliNg BALL CATRPULTS
DVeRIZI THROUGH THe aiR alD RIGHT INTo WasH TUB(E) CaLsing cage
O FLL Fom P oF PosTIG 20 TraP UNSUSPRCTING MoUSE.

2019 Policyholders’ Conference

£ AEGIS

Underwriting and Natural Catastrophe Modelling

Capacity and Pricing

Good, accurate and timely data allow underwriting to collect and analyze
natural catastrophe results

Results are paired with regional historical data, engineering review and insight, and underwriting
judgement relative to line size setting, sublimit and deductible application

2019 Policyholders’ Conference

£ AEGIS

WED_BO_AEGIS_Modeling_Capability_v04

12



7/17/2019

Underwriting and Natural Catastrophe Modelling

AEGIS and Our Members

.éj AEGIS 2019 Policyholders’ Conference

.éj AEGIS 2019 Policyholders’ Conference
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Complexities of US Flood Modeling
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FEMA Flood Map Considerations
Out-of-date, Incomplete, Subject to Appeal

Age of effective date for FEMA flood maps

[
70 1318 20 30 40+ years

» lL A i v
. wt” -
- lé _.,

2 AEGIS
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A-y—ear after Hurricane Harvey, flawed
flood risk maps are setting Texans up for
another disaster

Curment macy

e T

41 Million Americans Live in Flood Zones -Three
Times the FEMA Estimate, Finds New Study

TheUSF

that1s mi

| o Looking Flood Maps

j & Why Are FEMA’s Flood
53 Maps So Hombly Flawed?

Occber 1f

Lettersan)

peopleex

| wegn  FEMA's Outdated and Backward-

They fail t

they're hard

estimare, Dlus.they an
FEMA's ()
criticized
underesti

City Laby

o RAMING

Federal maps underestimate
flood risk for tens of millions of
people, scientists warn

2019 Policyholders’ Conference
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Modern Flood Modeling Powered by Grid Computing
KatRisk High-Resolution Flood Mapping Using the Titan Supercomputer

fie OLCF==

See NPR Podcast: Katrisk 100 return period flood map
Supercomputing Flood Maps Using the Titan Supercomputer 10 meter resolution, US & Canada
£ AEGIS 2019 Policyholders’ Conference

Key Benefit: Fill In the Gaps, Retrieve a Second Opinion

Example: Flood Hazard Comparison Matrix For a Single Account

FEMA FLOOD ZONE

Not X A&V Tota FEMA Overestimates Flood

Mapped
a No Flooding 130 4480
O O LessThan1ft 347 1458
oz
z g 207
ﬁ =3 3 to 6 ft 221
Wl 6 to 10 ft 57 B~
Ea FEMA and KatRisk Agree
~

10to 20 ft 5 26 33
More than 20 ft 1 3 4
Total (#Locs) 5703 695 6484

FEMA Underestimates Flood

= AEGIS 2019 Policyholders’ Conference
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Key Benefit: Learn the Estimated Depth of Flooding and Use It
Example: Using KatRisk vs. FEMA to Measure or Plan Mitigation

KatRisk 500 yr Flood Water Surface
KatRisk 100 yr Flood Water Surface

52.0 ft — Critical Equipment Design Elevation
: 51.0 ft — Design Flood Elevation

————— e 3 48.5 ft — FEMA 100yr Water Surface

_____ SRS ~ ~ 48.0 ft - FEMA Nearest Base Flood Elevation (BFE)
. : 47.7 ft — Ground Elevation

2 AEGIS 2019 Policyholders’ Conference

Advancing AEGIS Modeling Capabilities

1. Strengthen the Core

Flood: Use KatRisk flood
maps to measure
mitigation

Hurricane & Earthquake:
Improve the quantity and
quality of secondary
modifier characteristics to
accurately represent the
exposure

£ AEGIS 2019 Policyholders’ Conference
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Using Imagery — Highlights Magazine

Check...'

By Martin Filchock

AAEGIS

and Double Check

s )

2019 Policyholders’ Conference

Network of sensors mounted
In electric ulility poles

+1000

CAPE

Insurtech Innovations

=/ eagleview" L\ @; A AWARE

AAEGIS

2019 Policyholders’ Conference
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New Generation of Tornado, Hail, Straight-Line Wind Modeling

Old

Tornado /
Wind

Hail

New

2019 Policyholders’ Conference

Advancing AEGIS Modeling Capabilities

Flood: Use KatRisk flood
maps to measure
mitigation

Hurricane & Earthquake:
Improve the quantity and
quality of secondary
modifier characteristics to
accurately represent the
exposure

£ AEGIS

Tornado / Hail: Adopt new
peril model

Claims-Based View:
Develop proprietary view
of unique damage
relationships, i.e.
renewable energy

2019 Policyholders’ Conference
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Wildfire Modeling #1 Driver of Risk: Exposure
Changes in Wildland-Urban Interface (WUI)

120,000,000 Wildland-Urban Interface w1990 W2000 ®2010
(High Fire Danger area of the U.S.)
100,000,000 YEAR
ViEw
I @Al dases OWULaasly
" BASEMAP
ORoads ®Satellite
LAYER OPACITY
60,000,000 I:
@ Show political borders
LeceND
40,000,000 Widland-Urban Interface (WUI)
e
20,000,000 o
0 later i

Land Area (100 km*2) Housing Units Population

Source: Radeloff, et. Al. Rapid growth of the US wildland-urban interface raises wildfire risk, 2018

il

AEGIS

[

2019 Policyholders’ Conference

Mapping Wildfire Risk

L: T Legend

Califoria Electric Utiity
Senice Terrtory

Count

FieHazardZones_SRA_Shapef
L

S P = W .. ACS2011:2015 - Select
..... on w  Demographic Characteristics

[D7.207- 20102

M 20103-35757
[ 35.757 - 59862
, W 50663 75.950

2 AEGIS

[
)

Natural Gas
Utility Service Areas
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Advancing AEGIS Modeling Capabilities

1. Strengthen the Core 2. Grow the Core

3. Leverage the Core

Flood: Use KatRisk flood
maps to measure
mitigation

Hurricane & Earthquake:
Improve the quantity and
quality of secondary
modifier characteristics to
accurately represent the
exposure

Tornado / Hail: Adopt new
peril model

Claims-Based View:
Develop proprietary view
of unique damage
relationships, i.e.
renewable energy

- Liability Wildfire: Use
models for more than
property risk modeling

«  Support the Members:

Discover and fulfill
external needs using
models

AAEGIS

2019 Policyholders’ Conference

Advancing AEGIS Modeling Capabilities

1. Strengthen the Core 2. Grow the Core

Flood: Use KatRisk flood +  Tornado / Hail: Adopt new
maps to measure peril model
mitigation

* Hurricane & Earthquake: + Claims-Based View:

Improve the quantity and
quality of secondary
modifier characteristics to
accurately represent the
exposure

Develop proprietary view
of unique damage
relationships, i.e.
renewable energy

Claims

Loss Control

AAEGIS

3. Leverage the Core

- Liability Wildfire: Use
models for more than
property risk modeling

+  Support the Members:
Discover and fulfill
external needs using
models

2019 Policyholders’ Conference
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