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What is the Impact of an Earthquake Event?

-‘E\‘s_t]',m.ated insurance loss.for a large
beijing event’ -

beijing
38 oo G AP B

r §

- Yy
(Peking) &

Balz Grollimund
Martin Bertogg

MERCI workshop

August 28, 2006
ETH Zirich

Page b




Balz Grollimund
Martin Bertogg

MERCI workshop

August 28, 2006
ETH Zirich

Page 6

Outline

B The insurance perspective of earthquake risk

B Risk modelling approach — the 4 boxes
— Hazard
— Vulnerability
— Value Distribution

— Insurance Conditions
B Main challenges and needed input

B Conclusions — Key needs for improvement



Insurance top loss potentials
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Insurance Perspective

B How exposed is a certain portfolio of insured buildings
to earthquake hazard?

— Maximum possible loss?
— How likely is it?

— What is the annual loss expectation?



Natural Hazard Modeling:
4 Box Principle

Natural Hazard Vulnerability Distribution of Insurance

I property values conditions

‘ Expected Annual Loss

Loss variation
Capacity
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From a seismic catalogue to a hazard map
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Challenges — Seismic Catalogue
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Challenges — Seismic Catalogue

B Spatially homogenous?

B Temporally homogenous?

B Depth values?

B Published Gutenberg-Richter relationships?

B Stochastic event set representative?
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From seismicity to seismic hazarad
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Earthquake Model Approach:

Hazard
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Challenges — Attenuation

B Spatially homogenous?
B Different for deep events?
B Impact of fault rupture process?

B Subsoil conditions — liquefaction?




Natural Hazard Modeling:
4 Box Principle

Natural Hazard Vulnerability Distribution of Insurance

property values conditions

‘ Expected Annual Loss

Loss variation
Capacity
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Earthquake Model Approach
Vulnerability




modelling Earthquake Model Approach
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Challenges — Vulnerability

Linking observed loss with ground acceleration
How many buildings affected? — how many intact?
Quality of building stock?

Insurance loss not always in line with material loss
Lack of representative loss data

Secondary effects — landslides, liquefaction, fire
following the earthquake, etc.




Natural Hazard Modeling:
4 Box Principle

Natural Hazard Vulnerability ‘ Distribution of I Insurance
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‘ Expected Annual Loss
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Earthquake Modeling Approach
Insured Values

Commercial values per Zip code
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2540 Anaheim 92302 Orange California B B.Z  Aircraft Manufacturing Property Damage LOTE55000
263 Canoga Park ‘91304  Las Angeles California B B.2  Aircraft Manufacturing Property Damage 168380000
264 Canoga Park 91304  Los Angeles Califarnia B B.2  Aircraft Manufacturing Property Damage 287060000
268 Chula Vista 81910 San Diego California ] 0.1 Aircraft Manufacturning Property Damage GEGE0400
270 Culver City 80222  Los Angeles California B B.1 Alrcraft Manufacturing Property Damage 18175200
271 Cypress 80630 Orange Califarnia B B.2  Aircraft Manufacturing Property Damage 12008000
272 Cypress ‘90630 Crange California B B.Z  Aircraft Manufacturing Property Damage 20772000
275 Dawney 80241  Los Angeles California B B.1 Alrcraft Manufacturing Property Damage 27075000
279 El Segundo 80245 Las Angeles Califarnia B B.1T  Aircraft Manufacturing Property Damage 11815000
260 El Segunda 80245 Las Angeles California B B.1 Alrcraft Manufacturing Property Damage 143517000
281 El Segundao '90245  Las Angeles California B B.1 Alrcraft Manufacturing Property Damage 15144000
282 El Segundo 80245 Las Angeles Califarnia B B.1T  Aircraft Manufacturing Property Damage 28511000
283 El Segunda 80245 Las Angeles California B B.1 Alrcraft Manufacturing Property Damage 28345000
284 El Segundao '90245  Las Angeles California B B.1 Alrcraft Manufacturing Property Damage 40536000
285 El Segundo 80245 Las Angeles Califarnia B B.1T  Aircraft Manufacturing Property Damage 43554000
206 El Segunda 80245 Las Angeles California B B.1 Alrcraft Manufacturing Property Damage HR249000
2687 Bl Segundao '90245  Las Angeles California B B.1 Alrcraft Manufacturing Property Damage 48735000
288 El Segundo 80245 Las Angeles Califarnia B B.1T  Aircraft Manufacturing Property Damage 16173986000
2595 Garden Grove 97641 Crange California B B.Z  Aircraft Manufacturing Property Damage G4LEZ000
300 Hallywood '90028  Los Angeles California B B.1 Alrcraft Manufacturing Property Damage BEBZZ2E0
302 Huntington Beach ‘52649 Orange Califarnia B B.2  Aircraft Manufacturing Property Damage 10257000
J03 Huntington Beach ‘97647 Crange California B B.Z  Aircraft Manufacturing Property Damage 26816000
304 Huntington Beach 52647 Crange California B B.Z2  Aircraft Manufacturning Property Damage 44207000
305 Huntington Beach ‘52649 Orange Califarnia B B.2  Aircraft Manufacturing Property Damage HE809000
J06 Huntington Beach ‘97647 Crange California B B.Z  Aircraft Manufacturing Property Damage 1072810000
314 Lompoc '93427 SantaBarbara  California c C.3  Alircraft Manufacturning Property Damage 180825000
315 Lompoc 93437 SantaBarbara California C C.5  Alircraft Manufacturing Property Damage 979654000
316 Long Beach :90815 Los Angeles California B B.1 Alrcraft Manufacturing Property Damage 40262000
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Challenges — Value Distribution

B Enormous amounts of data
B Where exactly are buildings located?

B What is the insured value?
— Underinsurance
— Increased replacement costs
— Policy expansions after large events

— Claims inflation



Natural Hazard Modeling:
4 Box Principle

Natural Hazard Vulnerability Distribution of Insurance

property values conditions

‘ Expected Annual Loss

Loss variation
Capacity
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Earthquake Insurance Approach
Insurance Conditions

- Perils covered (shock, fire following, etc.)
- Additional perils (landslide, tsunami, etc.)
- Deductible

- Franchise

- Coinsurance, Deductible on Loss

- Cover Limit

- Exclusions

- etc.

=> need for eventset-based hazard modelling
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Natural Hazard Modeling:

4 Box Principle

Vulnerability

Distribution of Insurance

property values conditions

Expected Annual Loss
Loss variation
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Conclusions

B Detailed event-based loss modelling yields useful risk
assessments
B Key needs for improvement:
— Homogeneous and consistent earthquake catalogues
— Impact of subsoil conditions — tall buildings
— Number of affected versus unaffected buildings

— Precise reporting of insurance values and insurance
conditions

— Understanding of loss-amplifying mechanisms in the
aftermath of large events
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Discussion...
—
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