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Property Insurance:
Challenges for the (re)insurer to resolve

e Risk Pricing

e Accumulation Management
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General Tectonic Setting of Middle East
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North Anatolian Fault System (NAF)

o Ruptures in a sequence of large earthquakes
o The largest contributor to seismic hazard in Istanbul and northwestern Turkey

e Latest events in current sequence are the 1999 M 7.4 Izmit and M 7.2 Duzce
earthquakes

o Next event in sequence is likely to be in Marmara Sea (Yalova and/or Prince's Islands
Faults?)
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Major Plate Boundaries Highlighted with High Seismic Activity

e GPS-Measured
plate movement

o Well Documented
Historical Seismicit

e Large Population
Exposed to Major
Active Zones

e Demanding High
Building Standard
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Events which happened before and could happen again
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And consistent with our knowledge on plate movement

Turkey-Syria EQ sequence Mw 7.8 and 7.5 Earthquake (2023)
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Lessons we learned from such events
Seismic Design - What Performance Level do we expect?
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Masonry Buildings vs Engineering Designed Structures

(http://www.iitk.ac.in/nicee/IITK-6SDMA/NSE_002_31May2013.pdf)
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Do we have clear idea of the actual scale of losses?
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Cat Risk Portfolio Management / History

Insurance
Portfolio

Claim
History

\\ Actuarial

Methods
Undewriter 00
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70’s-80’s-computer revolution

Mid 80’s, early models: AIR, RMS, EQECAT

Turning point: Hurricane Andrew (1992) and
Northridge Earthquake (1994)

Insolvent insurance companies
> 12 after 1906 San Francisco EQ
> 8 after Hurricane Andrew in 1992
> 1 after the 2011 Christchurch EQ




Cat Risk Portfolio Management
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Catastrophe Risk Modeling
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edge
Based Tools

Multidiscip- Used by
linary Reinsurers /

Researche Brokers

Insurance

Pricing/

Accumula-
tion
Worth More

than $1b

per year
Open-
Source

Platform

Fully Plug-
and-play

to host Cat
Models

Emerging
Market




Stochastic Earthquake Event Set

Event ID

Epicentre (Lat/Lon)
Magnitude

Depth

Date

Time

Fault Strike

Fault Dip

Fault Mechanism
Etc...
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Hazard Estimation

hpp

Seismic hazard estimation
knowing Earthquake and
Exposures site Characteristics
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Damage Calculation by Full Numerical Integration of

Intensity and Damage Uncertainties

An earthquake
from simulated

eventset

A site for a
location of
mnsured risk
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Ground motion Calculation
using earthquake and site

characteristics
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Catastrophe Loss Assessment
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Location and Policy Aggregation

Coverage
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Reinsurance Structure Implementation

APDF

Per Portfolio and Per Event
Net Loss Distribution

APDF
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Portfolio Loss

Per Portfolio and Per Event
Transferred Loss Distribution

¥

Reinsurance Loss

Second Excess
90% of $1M xs $1M

First Excess
B0% of $500K xs $500K

Quota Share
50% of $500K xs $0K

- $2,000,000

- $1,000,000

- $2,000,000

Third Excess
$1M xs $1M

- $500,000

- $1,000,000

Second Excess
$500K xs $500K

Reinsurance Structure

- $0 - 80

: - $500,000
First Excess

$300K xs $200K
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Tools for Catastrophe Underwriting
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Why ? '\ ———
5 Prl|C|ng o Retention ‘
> Pr'Ofl'l' 8% X Property/
E g' Cat Coverage
> EXpenses 3
° i w
> Clalms & 3-Year Cat Bond
. . . . /| |
Risk Selection/Underwriting e Optional Excess of
Loss Cat Coverage
> Geographic Diversification 2% i ‘
Capital management and Solvency .

0 50 100 150 200 250 300 350 400 450 500 550

> Accumulation Loss ($ Millions)

Reinsurance Purchase
> Pricing
» CAT XL, Proportional or FAC
» Risk Transfer
Solvency/Regulation

» Internal Capital Model
> Rating Agency Capital Model

E tR Catastrophe Model Experience Pricing Rating Curve
vent Response Vendor's Models From Cedant Market Price
> Claims handling In-house Models Market Share Pareto, Broker curve

> Loss adjustment

Cat Pricing




Modelled Residential Losses from Last 1000 Years Historical Egs.
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Dead Sea Fault with well reported historical EQ

Saudi Arabia
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Stochastically simulated Eqs for longer time span
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Saudi Arabia

Simulated Earthquake for
10,000 year




Probabilistic Earthquake Loss Assessment

ZONE RETENTION QUOTA SHARE SURPLUS FACULTATIVE Total
AMMAN
AQABA
IRBID
wsnr | Jordan Property Insurance
JARASH
MAFRAQ
ZARQA

K Market
Dead Sea
Al Tafila
BALQA
RESTROa:.tJlERDAN 22 Bllllon JOD

OUTSIDE JORDAN
TOTAL
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Design of Alternative Risk Transfer Mech. (ILS)

Saudi Arabi:

aﬂrﬂ)s/(

MillionsJOD

— 0% Ded

200 400 600

1% Ded

Event ID Affected Exposure EventLoss |Reurn Period (Year)
3438608 18,891 1,674 10000
2277053 18,920 1,663 5000
4863793 18,895 1,374 2500
2646883 20,195 982 1000
3748045 11,164 662 500
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4992498 18,884 229 200
1334881 18,690 147 150
3679524 19,872 78 100
3327319 18,380 52 80
2049309 18,784 20 50
3223821 18,231 7 30
2271322 11,925 2 20
2752690 397 0 10,

2,000 Probabilistic EQ Losses
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Simulated Market Lass for Jordan -AAL

A country with high seismic
activity
Vulnerable building stock

No recent damaging EQ/
low public awareness

e Low insurance penetration

Probabilistic EQ Losses

} 200 400 600 800 1000
. — 0% Ded = 1% Ded 5% Ded 10% Ded




Developing Countries and Post-Disaster Recovery Plan

e Subsequent macroeconomic cost due to Uninsured losses

e Relaying on Subsidiary Governmental help but not always adequate

o Challenges for Catastrophe Insurance as a more effective recovery-plan
» Small size domestic insurance industry

Low property insurance penetration

Limited range of insurance policies

Thin capitalization
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Lack of a regulatory framework for effective risk pricing and validation of
vulnerabilities

Y

Existing vulnerable building stock and general affordability to pay adequate
premium

High costs of reinsurance

Insufficient expertise and capital to adequately protect policyholders
Insolvency or failure to pay claims in case of a large earthquake
Inability to control Moral Hazard

YV V VY V

> Cat insurance not a financial priority for all
« Cat Pool, a schemes that provide all households a minimum level of protection
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