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Agenda
- Overview of AIR’'s Earthquake Model in Israel

- Managing your Earthquake Risk using AIR’s
Touchstone
« EXxposure characteristics
« Accumulation technigques
« Stochastic model output

« Comparing AIR’s stochastic model losses to Israeli F-factor
accumulation

« Creating your own view of risk
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Overview of AlIR’s Earthquake

Model in Israel
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The Building Blocks of AIR Models

Calculate the ground shaking

at each _ Translate ground shaking
affected location into an estimate of building
damage

Estimate potential insured
losses

HAZARD

BUILDING

Event Intensity VULNERABILITY

Generation Calculation

Damage FINANCIAL
Estimation
Exposure Insured Loss
Information Calculations
Generate the stochastic Policy
catalogue of potential future Conditions

events

Input exposure characteristics
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Plate Tectonics of the Eastern Mediterranean Are
Relatively Complex
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The Stochastic Catalogue Is Built Using Multiple
Data Sources

Historical and instrumentally
recorded earthquakes

- Paleo-seismic data

- Active fault data

- Geodetic data — GPS
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Historical Seismicity Shows Main Fault Systems Are

the Dead Sea Fault Zone and the Carmel Fault

- Earthquake epicenter locations
Indicate the main faults in Israel

- The majority of historical seismicity
In Israel is concentrated along the

Dead Sea Fault

- Many other strike/slip faults (e.qg.
Carmel)

- Large (>7 Mw) historical events
iInclude the Mw 7.1 1837 Safed
earthquake and the Mw 7.3 1995
Gulf of Agaba earthquake
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AIR Source Zones in Israel Are Based on the Seismic
Zonation Established by Shapira et al., (2007)

The zonation considers:

Unified historical earthquake
catalogue

Catalogue of young faults in
Israel

Active faults

Seismicity parameters include:

The parameters of the
frequency-magnitude
relationship

Maximum magnitude
Recurrence period

Earthquake Hazard Assessments for Building

Codes Final Report, Shapira et al., 2007
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Advances in Geodetic Data (GPS Measurements)
Detect Small Land Displacements

. GPS Recording Stations
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Modelling Time Dependency Is Important for
Capturing the Risk in Israel

T 7

{;.@ The Dead Sea Fault Zone is divided into 4 segments:

S1: Ghab Valley segment
S2: Missyf Graben segment
S3: Lebanon Bend segment

.| S4: Jordan & Araba Valley segment

Earthquake Chronology

T, Year of Past Occurrence
T,: Present Year

D: Time Duration

CV: Coefficient of Variance

T, T, T,*D

P ( Occurrence | T, Ty, D)

=B/(1-A)
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Gridded Background Seismicity Is Capable of
Capturing Seismicity on Unmapped Faults
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Ground Motion Prediction Equations (GMPES) Are
Used to Estimate the Degree of Ground Shaking

Spectral

Acceleration
AR (SA)

Site Effects

GMPEs for Israel reflect an active seismic zone and the

shallow crustal nature

The following GMPEs are used with equal weighting:
- Akkar and Bommer (2010)
- Ambraseys et al., (2005)
- Abrahamson and Silva (2008)
- Boore and Atkinson (2008)

- Campbell and Bozorgnia (2008) _ th del d i by seismi
) Chiou and Youngs (2008) Reg|onso the model aomain by seismic status.

Active zones (Red); Stable Zones (Yellow); Transition

Zones (Orange);
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Summary of Earthquake Risk in Israel

EARTHQUAKE RISK

The nsk metnc displayed here 15 the
Average Annual Loss (AAL). The AAL 1=
the average yearly loss at the ziven location
from simulated events tuding policy
terms. Regions in red are at higher nisk than
regions i green. Each location 15 assumed
to have the same replacement cost. The
map illustrates that there 15 some degree of
rthquake nsk throughout Israel.
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Managing Your Earthquake Risk

Using AIR’s Touchstone
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Agenda

- Managing your Earthquake Risk using AIR’s
Touchstone
« EXxposure characteristics
« Accumulation technigques
« Stochastic model output

« Comparing AIR’s stochastic model losses to Israeli F-factor
accumulation

« Creating your own view of risk
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Exposure Management — Know and Understand
Your Exposure
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View Exposure and Attributes in Varying Levels of

Detall

Exposure Map
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4 Enterprise

Insured Name:

4 Geography

Year Built:

Location Name:

Contract Name:

Occupancy Code:

A
Tel Aviv Stock Exchange
Tel Aviv Stock Exchange

State: Tel Aviv

Postal Code: 65143

Geocode Match Level: User Supplied

Latitude: 32.064000° N

Longitude: 34.770300" E
4 Primary Characteristics

Construction Code: Unknown

General commercial
2014
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View Replacement Values by CRESTA

Exposure Map

Data Last Update: 05/05/2017 041323 PM
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View Replacement Values by Area

Exposure Map
Data Last Update: 05/07/2017 04:19:07 PM

4 Portfolio Thematic Summary
Name: Sharon
Locations: 555

Total Replacement Value:6,535,454,603 ILS

? Map Legend
4 Portfolio Thematic Summary
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View Exposure Characteristics
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Accumulate Exposure Based on F Zone Risk
Factors

£ i \‘\'
Leverage AIR’s Geospatial module to QIS5 135 n
create user defined zones with
. CRESTA mx %39 p»viabn piy m1pn

assigned F factors to accumulate on.
Faios v mx
3.01% North 1
3.60% Haifa & Bay 2
1.55% Central 3
1.07% Tel-Aviv 4
1.62% Jerusalem 5
1.60% South 6

http://ozar mof gov.il/hon/2001/insurance/memos/2010-1-07_pdf
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Create Zones and Apply F Factors

- Custom zones can be used for accumulation — users can apply a
damage ratio per zone:

Add New Zone From: Multiple -

N
I
.@ : Add a zone definition from a list of administrative boundaries

Filter Definition Zones to Generate (6)

Country Code |L] Is contained in *  IL « | IL-North zone ~
IL-Haifa and Haifa Bay =
=
=

< | L IL-Central zone

IL-Greater Tel Aviv

We can create zones for o
accumulation based on

varying levels of resolution

(country, area, subarea, postal,

city, CRESTA)

Area Level Selector:

Cresta Name

Peril:
| Earthquake Shake

PE—— N
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View Losses After the Application of F Factors and
Financial Terms

Total Replacement Value Sum, Exposed Ground Up Si EXPGSEE' GU=TRV “ F Factor

4 »
= » Total Replacement Value Sum Exposed Ground Up Sum Exposed Gross Sum

Central zone 36,595,425,766 567,229,083
Haifa and Haifa Bay ‘ 13,061,903,351 470,228,508

' Jerusalem zone A 17,561,908,275 284502913
B North zone | 23,370,327,557 703,446,856
South zone 10,663,089,262 170,609,432

| rerave A 26,324,988,523 | 281,677,389
Al 127.577,642,734 2,477,694,185

Mallifeiidran
Tea

Spwrces: Esn, HERE, Deboeme USGS, [ntermap, INCREMENT P, NACan, £5r Japan, METL knO-\a( ]

-
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Accumulate and Apply Damage Ratios to Historical
Events Such as Gulf of Agaba 1995 Event

Sources: Exri, HERS, Deloame, USGS) iopermap, INCREMENT . NRCan £i Japan, ME|
[GIS User Community .

Risk Count Sum
Exposure Vinuas Count 0553

Total Repiacemen Vrse Se 127577042073

Exposure can be accumulated
by defined bands. Here we can
see accumulations by PGA.

Damage ratios can be applied
per PGA band.

Risk Count Sum, Total Replacement Value S

=R
.

Risk Count Sum = Total Replacement Value Sum

Exposed Ground Up Sum

244177 119,807,121,148
0.02 - 0.025 9,509 5,519,541,029 551,955
0.024690 - 0.031620 630 275,523,573 27,554
0.031620 - 0.039890 15 4,802,084 481
0.039890 - 0.049730 26 9490462 950
5| 0.049730 - 0.062180 108 44397165 221,985
0.077140 - 0.096530 69 30,160,531 452,409
0.096530 - 0.122950 677 357,920,585 7158412
0.122950 - 0.160030 653 468,841,917 11,721,046
0.160030 - 0.216600 1,521 1,059,844 240 31795327
I All 257,385 127,577,642,734 51,930,115 I
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Create Event Footprints Using AIR’s Hazard Module
for Both Accumulation and Model Validation

- ______________________________________________________________________________________________|
Hazard Results Intensity B x

Earthguake Eall
E‘EI Event ID Location | Latitude Longitude
Peak Ground Acceleration [PGA) Unit of PGA Spectral Acceleration {54) 0.3 5 Unitof SA Q3 = Spectrs
|2 472126 G458 31.804165 35.162502 0.0584 G 014 G
472126 G438 31.787498 35.162502 0.0593 G 014 | G =
472126 | 6443 31.787498 35.162502 0.0593 G 014 G
472126 6224 31.804165 35.137501 0.0583 G
472126 6228 31804165 35137501 0.0583 G Leverage AIR’s Hazard
472126 6233 31.804165 35.137501 0.0583 G module to create your own
472126 | 6274 31.787498 35.145832 0.0593 G event fOOtp”ntS based on
- ) . . w
79126 ?“:i ‘g&: 7 i( ( \ bostol & location level intensities
. LR \
472126 ; 7 £ ,f f 00610 G 014 G
o o ) / .
472126  ° T XL / 0.0599 G 014 | G
\ - 1 J' 4 \
1 ) |
\. LA A (o { First |Prev 1 2 3 4 5 _ Next | Last
N ( . )j _ ) v
NS
/ v J
( (
‘ // /(
‘,/ o 0.02-002558
i / j 002265 - 0.03162
¢ J P 003162 - 003389
N /
" 003385 -004373
\ /5 002373 -006218
/4 005218-007714
/’ 0.07714-008553
Sy T : // ¥ 009853 - 012285
e . 64. ] 0.12255-0.16003
L vergiiah """‘“‘"""””"‘*\1 I I TR 2 | Moisoos-onse | CONFIDENTIAL ©2017 AIR WORLDWIDE



Evaluate Risks Based on Distance to Known
Hazards

fisk Court Sam
Expotiune Vaugs Count

Tots Replocement Ve Sam | 1,000,000,020

R
v T

| A
J/*\-’—"—"/ = 1 RAUSETTISEerhlng:cule) » | Exposure Values Count = Total Replacement Value Sum =

I
1,000,000,000 |—
s

T
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Evaluate Your Portfolio Based on Distance to

Known Hazards

Fact-Total Replacement Va
Port : )
sud y ,l 3§ i Y i
Exposure Values Count, Total Replacement Value Sum and Exposed Ground Up Sum i
o8
" W ) S e
- af ~|
] _L = 4 »  Exposure Values Count  Total Replacement Value Sum  Exposed Ground Up Sum [
 Ietvatia
) t :
S < 500 Feet 53 454,986,517 484986517
. \
~ N 500 Feet - 1 Miles 493 4229554481 4229554 481
S - L 1 - 2 Miles 504 3,855,976,760 3,855,976,760 8
. — =
\, e o = 2-5Miles 967 $,936,909,194 9,936,909,194
™~ \
\ \ 5 - 10 Miles 929 11,230,386,634 11,230,386,634
o W p V.
5 10 - 50 Miles 6,236 28,331,644,495 98331,644495 |
—_— L
50 - 100 Mifes 374 3,418,711,790 3,418,711,790 ‘ v
Sources: Esn, HERE, Intermap. INCREMENT P, NRCan) =
GIS User Community
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Claims Experience
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Loss Modification — Create Your Own View of Risk

Non—Modelled Losses

'@ Association of British Insurers

NON-MODELLED

RISKS

A guide to more complete catastrophe
risk assessment for (re)insurers

Sensitivity Testing

- BUSINESS

L AS-USUAL HIGH ESTIMATE

b

4 BEST ESTIMATE

1 LOW ESTIMATE
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Loss Modification — Account for Liquefaction in Your

Earthquake Losses

- Perhaps we want to modify losses to include
the risks from liquefaction

» Apply a modification factor to areas susceptible
to this risk:

4 Europe
4  |srael
Central zone (CRESTA)
Greater Tel Awviv (CRESTA)

* Apply to events above a certain magnitude:

Parameter Condition Value 1
- -
EQ Mw ME v 6
EC Depthikm)
EC Mw
Hard Rock Firm to Hard Rock Soft to Firm Rack; Gravelly Sails Stiff Caly and Sandy Soils

CONFIDENTIAL
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Summary

- AlIR’s Earthquake model for Israel has been built using the latest
available science and explicitly accounts for time dependency

- All images were taken from AlIR’s software platform Touchstone ®
which allows users to:

« Manage exposure

« Accumulate and apply damage ratios to zones, events and hazards
layers

* Run stochastic models to evaluate risk
* Modify losses to create your own views of risk
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