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Natural Perils across Asia
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Insured catastrophe losses 1970-2012
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Catastrophes and losses in 2012 by region

Insured loss Total loss
Region Number Victims in% inUSDbn  in% inUSD bn
North America 43 060  4.0% 046 836%  118H
atin America& Caribbean 30 1167  84% 09 12% 4.2
Furope 33 1480 10.7% bh 1% 26.8
Africa 03 2300 16.5% 02 03% 15
Asia 115 7177 51.5% 34 44% 305
Oceania/Australia / 97 0.7% 03 04% 1.
Seas/Space 37 1148  82% 24 3.1% 3.1
Total 318 13929 100.0% 7712 1000%  185.7
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Metropolitan Areas at Risk from Nat Cats

= 616 metropolitan areas are globally analyzed with Swiss Re CatNet®tool
» in terms of people potentially affected

» value of working days lost (proxy for GDP lost) absolutely and relative to country

Value of working days lost (global index, relative to national economy of home country)
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Source: Swiss Re, Mind the risk: A global ranking of cities under threat from natural disasters
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Indian cities at risk from Nat Cats (Earthquake, 5
River Flood, Storm, Storm Surge, and Tsunami)

Kolkata (Population:19.1m )

» Rank 7th for the people potentially affected (PPA)

aggregated for all perils (17.9m)

|
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Rank 3rd for the PPA by river flood (10.5m)
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» Rank 8th for the PPAby storm surge (1.4m)
» Rank 5th for the PPA by tsunami (0.6m)

= Mumbai (Population: 20.6m)
» Rank 8th for the PPADby storm (4.3 m)
» Rank 3rd for the PPADby storm surge (2.6 m)

= Chennai (Population: 8.5m)

=People at Risk - All Scenarios

> Rank 9th for the PPA by storm (4.0m) B S o felcs
» Rank 10th for the PPAby Tsunami (0.2m) Bangalore® '

; 2801000

= Delhi (Population: 21.9m)

» Rank 5th for the PPA by river flood (8.9m)
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Massive gap between economic and i
Insured losses

Natural catastrophe losses 1982-2012, in USD billion (2012 prices)

*2012 Loss numbers are a preliminary estimate
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Note: Insured losses: property and business interruption, excluding liability and life insurance losses Source: Swiss Re sigma
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Presenter
Presentation Notes
Major disasters:
- 1994: Northridge earthquake (US)
- 1995: Hurricane Opal, floods (US, Mexico, Gulf of Mexico) ; Great Hanshin earthquake in Kobe (Japan)
- 1999: Winter storm Lothar (Switzerland, UK, France et al) ; Typhoon Bart/No 18 (Japan) ; Winter storm Martin (Spain, France, Switzerland)
- 2001: Terror attack on WTC, Pentagon and other buildings (US) ; Tropical storm Allison, floods (US)
- 2004: Hurricane Ivan, damage to oil rigs (US, Caribbean, Barbados et al) ; Hurricane Charley, floods (US, Cuba, Jamaica et al)
- 2005: Hurricane Katrina, floods, damn burst, damage to oil rigs (US, Gulf of Mexico, Bahamas, North Atlantic) ; Hurricane Wilma, floods (US, Mexico, Jamaica, Haiti et al) ; Hurricane Rita, floods, damage to oil rigs (US, Gulf of Mexico, Cuba)
- 2008: Hurricane Ike, floods, offshore damage (US, Caribbean, Gulf of Mexico et al)
- 2010: Earthquake triggers tsunami (Chile) ; Earthquake (New Zealand) ; Winter storm Xynthia (France, Germany, Belgium et al)
- 2011: Floods (Australia) ; Earthquake (New Zealand) ; Earthquake, tsunami (Japan) ; Floods (Thailand) ; Earthquake (Turkey)
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Growth of values is the main driver of i

Increasing natural catastrophe losses

REEN N

Mumbali, 1900s* Mumbai, 2000s*

il Increasing values

Concentration of values in
exposed areas

Increasing vulnerability
Growing insurance penetration

Changing hazard (climate
variability, climate change)

Flora Fountain, Mumbai (1900s)* “Flora Fountain, MumOO);*

*Source/Photo Credit: Himansu Kamdar and Discover India Team<http://discoverindiabyroad.blogspot.ch/p/lost-mumbai.htmI>
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Nat Cat risk assessment:
Premium income vs. losses

Natural catastrophes:
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Nat Cat modeling landscape

m \endor models

Aan  HECA s
an s sroue comeany [l

m Broker models

m Company proprietary models
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Research driven NatCat underwriting
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Think tank "Cat Perils"

Engineers  Physicists
Meteorologists

Geologists
Hydrologists

In-house models as key source for accurate Underwriting at reasonable cost

*Taylor-made, state-of-the-art models to allow efficient Underwriting process, incl. hot line
*No black box approach
*Option to react swiftly on new findings e.g. EQ Chile &BlI, Japan EQ aftershocks

Team of experts to develop custom made solutions and train Underwriters

*Value proposition and client centric approach as key drivers
Structure and rate complex cases due to available R&D data set e.g. ILS
eEducated Underwriters to go beyond simple tool usage, strong link to Universities

Valuable client services, value proposition and branding

«Own R&D and natcat risk awareness brings added value to clients and builds SR reputation
*Client tools e.g. CatNet

;| *Support communication activities of Swiss Re with sound expertise

Pricing cycle
250

200

Integrated &transparent risk management

*All relevant lines of business included, automatic process
*Successful portfolio steering thanks to transparent figures and sound hazard assessment
*No big surprises as long as "mother nature behaves"
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Four elements to model losses

Value

Coverage

Risk Loss resistance o
conditions

distribution

How often? How well built What is covered?
How strong? and protected? Where? How?
U

o Insurance sums
Example ..
B Hurricane Limits
“Charley”
L Aug 2004 1 Excess
Exclusions
m% etc.
_‘;@ -ﬂl.i ;"/’P’? U‘ Hl
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Simplest catastrophe model
Calculating a loss scenario

Aug 24 20058 B:55pm
: X 3 i
(i}

Data S0, HOAA WS- Mavy, NGA, GEBCO
|rage e 2000 TerraMalrics
Irmag e LIS DA Earm Serdice Agency
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Tropical cyclones in the north Atlantic I
historical tracks

Ce

historical tracks S83 [
¥ & — historical tracks 554
g — historical tracks SS5 |;

V A

s Historical

~100 years
~1°000 events

Even 100 years worth of historical events are not enough to fully reflect risk.
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Creating additional events
based on physical correlation

ﬂ'ﬁ"'“ =

Fug 2005 10:53.pm
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Tropical cyclones in the north Atlantic - i

historical and probabilistic tracks

historical tracks S53
historical tracks SS4
historical tracks SS5
probabilistic tracks S53
— probabilistic tracks SS4

= historical

~100 years
~1°000 events

== probabilistic
~20 ‘000 years
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Example: Loss modeling process

[eventno & |
[eventno. 5 1
Event no. 4
Erent no. 3
Evant no. &
Eventno. 1
Ewiding re:
Loes smaount in millons)
Hazarg 100
Loss 1T Ny CUNG
B (== B=]) s
ureraniity
walLe
[la} | ooz2 D03 0.0 005 ooe
Ground up loss
Insurance conditions Caduciible Deductible Deductibis =
Z000D 1000 oo [
B — ol [ H Loss Frequency Curve
—2 000 —1 000 [—500) —
Nt loss =28 000 =289 000 -0 ||
Ewventioss
Mo. 1= (3800 + 209000 + + I oy = 235m
Mo 2= o+ 25000 + ... + ce e+ BA0O0 = 425 m
N (75 000 36000 1 L 1 15000 0 oy - 74.8m
Mo, 4= m + 0o+ + e+ 63000 = S9m
Mo. 5= M- + e + - ¥ b = 131 m
Mo. 6= [ + - + - ¥ ——p = G965 m
|
|
L
Mo, 12= o+ 0o+ .. + e + G3000) = 58.6m

Source: Swiss Re, Natural Catastrophes and Reinsurance
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Nat Cat potential losses

110
Hurricane
US+Carib.
Peak risks (100y)
" Earthquake or
storm
. 1|y .
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* High insurance Europe
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Japan
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- ]

Growth in emerging markets with high insurance penetration over time

will significantly increase the Nat Cat potential losses
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Recent earthquakes in Chile, New Zealand and Japan
Chile New Zealand Japan
27 February 2010 22 February 2011 11 March 2011
Magnitude 8.8 6.3 9.0
Energy released 5600 1 >11 000
(compared to N2)
Fatalities/missing 562 >160 >20 000
Economic loss, USD bn 30 25 210
Insurance loss, USD bn 8 9-12 30

m Chile: Significant losses from industrial facilities, mainly due to business interruption

m New Zealand: Back to back, relatively small events on a relatively low hazard zone,
generating significant insurance losses, mainly due to liquefaction-related damage

m Japan: Major damage and losses from tsunami; complications due to failure of
nuclear power plants
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Model blind spots revealed by recent earthquakes
Model vendors

Loss Driver Modelled? Pass?

Tsunami Not as such. Afew models/markets have a slight loading v
on the shock rates for coastal locations.

Increased seismicity  Not modelled.

after large event X
Liquefaction Some models/markets consider liquefaction. However, v
all models by far underestimated impact in Christchurch.
Business Included in most models. However, impact for Bl- ve
interruption sensitive industries generally underestimated.
X

Contingent business  Not modelled. Exposure not fully understood.
interruption

Next surprise? ?

Many vendor models have not yet taken into account experience from
recent events.
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Model blind spots revealed by recent earthquakes
Swiss Re model

Loss Driver Modelled? Pass?

Tsunami Tsunamimodel for Japan in operation. Global model
under development.

Increased seismicity Models are updated within weeks.
after large event

Liquefaction Soil quality is part of all new earthquake models.

Business Wulnerabilities in earthquake adjusted globally.
interruption

AR N TR

Contingent business  Not modelled. Addressed with underwriting measures.
interruption

Next surprise? ?

Swiss Re is able to quickly learn from events and update models.
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Use of event loss sets from Nat Cat models

Expected Loss Loading

i = o <:| Pricing |:> ]

1

I

n

f—] I
2 3 4

Risk Management

| _n,

Pre/ Post Event
Loss Estimate
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What is Capacity?

The Group scenario Short Fall (SF) can only be
calculated with the entire portfolio at hand.

scenario SF

Capacity is an approximation of each deal's
contribution to the Group scenario SF. The
capacity can be calculated on a deal-by-deal

(e J()0) - ()G pasis.

Group Capacity is the sum of the capacities of
the individual deals.

[: D [j D D [: Capacity is used to make sure we are not
crposTe SXposHre overstepping the solvency limit, as well as to
control growth and market share.
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Event set based group portfolio aggregation i

... event based
E1|E2 |E3 |E4 |E5 |E6 |E7 |E8 |E9

Client A

el
clentB =y
I_-L-L

Client C

Swiss Re group

xs frequency
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Capacity Calculation 11
Comparing Client Exposure to Swiss Re’s

Portfolio event losses

B Expected loss L .
Capacity intensity

of both client
portfolios -
identical

B Client 1
strongly
correlates with
Swiss Re
portfolio

Client 1: High Capacity

Client 2: Low Capacity
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How much Tropical Cyclone North Atlantic Swiss Re

Capacity is Consumed with the Same Expected ™
Losses?

Capacity oL : .
[ ] .
- High
=
c
. U
O i<
= C
- i, 3
[ |
m Low o
X
B =T
v _-T..
- ey
Exposures in Chilhowie,VA diversify well : s
./
lllustrative only e i A";/f
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Summary

O Massive gap between economic and insured losses in Asia
Q Growth of values is the main driver of increase in losses over time

O Natural catastrophe model framework (four elements) is essential for the
robust estimation of Nat Cat potential losses

O Recent events have indicated that vendor models had missed some key
loss drivers (secondary perils) in the loss estimation

O Nat cat modelling can be integrated in the risk management framework
for capacity and capital management
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Legal notice

©2013 Swiss Re. All rights reserved. You are not permitted to create any
modifications or derivatives of this presentation or to use it for commercial
or other public purposes without the prior written permission of Swiss Re.

Although all the information used was taken from reliable sources, Swiss Re
does not accept any responsibility for the accuracy or comprehensiveness of
the details given. All liability for the accuracy and completeness thereof or
for any damage resulting from the use of the information contained in this
presentation is expressly excluded. Under no circumstances shall Swiss Re
or its Group companies be liable for any financial and/or consequential loss
relating to this presentation.

Vineet Kumar| ERM Webinar | 11 December 2013




	Natural Catastrophe  Risk Assessment & Management 
	Agenda
	Nat Cat Risk in Asia
	Natural Perils across Asia
	Insured catastrophe losses 1970–2012�
	Catastrophes and losses in 2012 by region
	Metropolitan Areas at Risk from Nat Cats 
	Indian cities at risk from Nat Cats (Earthquake, �River Flood, Storm, Storm Surge, and Tsunami) �
	Why we need Nat Cat models 
	Massive gap between economic and insured losses
	Growth of values is the main driver of increasing natural catastrophe losses
	Nat Cat risk assessment:�Premium income vs. losses
	Nat Cat modeling landscape
	Research driven NatCat underwriting�Think tank "Cat Perils"
	Natural catastrophe models
	Four elements to model losses
	Simplest catastrophe model�Calculating a loss scenario
	Tropical cyclones in the north Atlantic historical tracks
	Creating additional events �based on physical correlation
	Tropical cyclones in the north Atlantic - historical and probabilistic tracks
	Example: Loss modeling process
	Nat Cat potential losses
	Learning from events
	Recent earthquakes in Chile, New Zealand and Japan
	�Model blind spots revealed by recent earthquakes�Model vendors
	�Model blind spots revealed by recent earthquakes�Swiss Re model
	Nat Cat Capacity Management
	Use of event loss sets from Nat Cat models
	Slide Number 29
	Event set based group portfolio aggregation
	Capacity Calculation�Comparing Client Exposure to Swiss Re’s
	How much Tropical Cyclone North Atlantic Capacity is Consumed with the Same Expected Losses?
	Conclusion
	Summary
	Thank you
	Legal notice

