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Summary of Asia’s Insured Losses to Natural Catastrophe
(Nat-Cat)

Understanding Major Natural Catastrophe Risks in Asia
Natural Catastrophe Risk in China
Estimating “What if” Scenarios for Historical Events

Overview of Managing Catastrophe Risk using
Catastrophe Models
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Distribution of Global Insured Losses by Continent

from 2000 Through 2011
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Distribution of Insured Losses by Continent and
by Peril From 2000 Through 2011
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Hazard and Exposure Information is Needed to

Understand and Manage the Risk

 Hazard
— Types
— Intensity and Frequency
— Location & Probability: Past and Future

 EXposure
— Location
— Type
— Value
— Mitigation?
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Earthquake Risk in Asia-Pacific: Modified Mercalli Scale
Issued: 01 May 2011

Earthquake Intensity Risk Zones

This map shows earthquake intensity rones in accordance with
the 1556 version of the Modified Mercalll Scale (MM), describing
the effects of an earthquake on the surface of the earth and
integrating numerous parameters such as ground acceleration,
duration of an earthquake, and subsail effects. R also includes
historical earthquake reports.

The Zones indicate where there & a probabilty of 20 percent
that degrees of intensity shown on the map will be excesded in
S0 years. This probability figure varies with time; L.e., R is lower
for shorter periods and higher for longer periods.

Earthquake Intensity
(Modified Mercalli Scale)
Degree |-V
Degree VI
Degree VII
B Degree Vil
[l Degree IX-XII
Insufficient data

Country Naming Convention

UNMEMBER STATE
Paclic islands and countries too small to be easily visible are Territory or Azzociated State
represented by boxes giving an approddmate level of equivalent DISPUTED TERRITORY
risk basad on data from Munich Reinsurance Company’s
NATHAN system.
L Instrumental VIL St
II. Feeble V'l[[vgyleﬂnﬂhem
0L Si DX Ruinous
L rous
V1. Strong m.vcel.mm
MICRONESIA (0FS0)
+ [ MARSEALL ISLANDS
Vap Doc Narme
it CCHA_ROAP_arPrasimn_vs_1 10520
E K I R I 3 A T I Crestion Dane. 20 My 201
3 PropecsonrDensm: Sebummn/WONSS
; (mET: Yoot Rusources: M Seshnenine n srgip
Indian Ocean
] 1,000 2,000
[ S —
A TUVALUY Kiomesers
L‘\ E 5 Tohalaw (N.1) umml&
-?LD“'FNA.‘M = UN Cafograghc Sectos, Pacic Olmssier Cesier
. v POC) Natorsl Hasmrd Amsanrae Network [NAT HAN]
. - D SAMOA ?n::u.:g, Fmrmarce Compary (Murich fis )
iy B o P —
. Freach Pelrassia (Fra) The desgrmtorn ergiored snd $o premsciston of
~ et o Ve TR 32 "ot Ivgly Te exgremmce of ey
VANUATU nn - e part of e & of
\_7 . E Nime (01 mu-a WWMU w’; e -pn::!d -’;
-~ (il % .' couniry, Weriiory, ofy o s or of & muthosten, or
- corcamming e demision of W Sosles of
v ™ [ Now Caledonia 0'ra) terte o
& TONCA Cook Llaads ONT)
N ATSTRALIA { Unies Nebira (fie o Pe Cocrdneton
h o Hurariecm= Afurs (OCHA)
1 Megorw Cfos b Ass Pects (ROAS)
Lascutve ar
[ Norfalk Lilsnd (Aws) MLD;":;;";::“_
Sangot 1000, Trarde~d
. b7, ’
- ¥ X
. v
b u‘
-~ ——— — 5 ~
AlIR L > 7 |

©2013 AIR WORLDWIDE



Natural Catastrophe Risk in Asia: Tropical Cyclone

Tropical Storm Risk in Asia-Pacific

& OCHA

Issued: 01 May 2011

Tropical Storm Risk Zones

Ths map was derved from the Munich
Reinurance Company’s World Map of Natursal
Marards and shows tropical storm indensity
based on the five wind speedh of the Saffir-
Smpson Hurricane Scale.

The zones indicate where there is a 10%
probabily of a storm of this intensity striking in
the next 10 yesrs.

Tropical Storm Intensity

Saffir-Simpson Scale
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Natural Catastrophe Risk in Asia: Flood

Flood Risk in Asia-Pacific 3
Issued: 01 May 2011 @)OCHA

Flood Risk in Asia-Pacific
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Population Density and Urban Areas in Asia
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Understanding of Correlated Risk is Important to Be
Manage the Exposures Across Several Countries

Source: Wikipedia
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Understanding the Natural Catastrophe Risks in Chi  na
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Significant Historical Earthquakes and Typhoon Even

Impacting China
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Xinjiang Province Has the Highest Frequency of Eart

Including M7 and Higher Earthquakes

hquake

Annual Frequency

m Beijing

m Hebei
Sichuan

® Yunan

m Xinjiang

5~6 6~7 7~-8
Magnitude
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Guangdong Has Highest Frequency of Typhoon

Fujian Province Has Highest Frequency of Severe Typ

Annual Frequency

H Shanghai
M Zhejiang
O Hainan

B Fujian

B Guangdong

Annual Frequency

® Shanghai
0 1 2 3 4 5 Total ® Zhejiang
Class .
® Hainan
H Fujian

m Guangdong

4 Class 5
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For a Better Management of Risk, it is Necessary to

Understand the Concentrated Risk in a Country

Heilongjiang

Suihua: Linen products

Jilin
Tonghua Pharmaceutical, Steel
Liaoning
Shenyang:  Ceramic building materials
Xinjiang Hebei ; : Yingkou: Magnesium products
Shihezi: Cotton textiles Cangzhou: Insulation materials; Metal casting Dandong:  Measuring instruments
Xingtai: ~ Cashmere
Hengshui: Rubt.xer (applied in engineering) Shandong
Il:laann%raaﬂrrg. Eglture Qingdao: Textile machinery
7 eners Yantai: Clothing; Wine
Weihai: Textiles
Shanxi Linging: Axle bearings
Taiyuan: Stainless steel. Radiators Rizhao: Fisheries
Xinzhou: Forging Jinan Transportation equipment
Jinzhou: Coking Anhui Dezhou: Solar water heaters
Henan Hefei Liaocheng:  Steel pipes
Zhenzhou: Alumsnulm products; Refractory Household appliances | HYF Crop protection machinery
materials

Xinxiang: Cranes Jiangsu
. ‘ \ Wuxi: Electric wires and cables;
Shaanxi I_// Environmental protection equipment;
Baoji: Titanium products . Purple clay teaware; Electronics;
Shanghai . Photovoltaic
Hubei @ Jinshan: Chemicalyl  g;zhou: IT: Circuit boards; Apparel: Silk textiles
Yichang: Phosphorus chemicals . Zhenjiang: Eyewear
Xiantao: Nonwoven textiles Taizhou: Ship building; Energy equipment
Xuzhou: Wood processing
Chongging ® Yangzhou: Leather shoes
Bishan: Motorcycles Lianyungang: Silicone products
. Zhejiang
?utrl:;b?;lnese liquor ® Hangzhou: Steei structures; Boxpoards ‘
Cities with 1 Cluster H / Wenzhou:  Lighters; Locks; Medium and low voltage electrical
e . unan appliances; Valves; Plastic woven packagin
Cities with 2 Clusters Changsha: Fireworks and Jiaxing: Fz‘: Leather; Warp knitting; Opto-r%echagtlro%lics
@ Cities with 3 Clusters firecrackers Guangdong Ningbo: Molds; Household electronic appliances; Stationery
[ - . Zhuzhou: Ceramics Zhongshan: Machinery and electronics; Packaging; Lighting; Jinhua Small commaodities; Hardware; Electric tools
Cities with 4 Clusters Casual wear Shaoxing:  Textiles; Dyeing; Socks; Pearls; Ties
e : Dongguan:  Electronic products Taizhou: Plastic shoes; Solid waste recycling
. Cities; with 5 Clusters Guaggzhou: Denim clothing; Automobiles Huzhou: Bamboo products
. Cities with 6 Clusters Shantou: Underwear; Toys Fujian
grﬁftz“e"‘ g:zz:znﬁnir:::;ﬁe Quanzhou: Trainers, Zipper, Plumbing hardware, Snacks
2 : Putian: Jade processing, Chinese classical furniture
Huizhou: Shoes

Source: Li & Fung Research Centre; The Beijing Axis Analysis
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Shishi: Children's wear
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China Insured Losses Would Increase Due to Fast

Economic Growth and Urbanization

GDP by Year
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Industry Losses Needs to be Trended to Estimateth e

“What if’ Scenarios Losses for Historical Events

e Trending of Historical Events
— Exposure Change
— Wealth Change
— Price Change
— Insurance Penetration o

China's Inflation Rate
(annual change of Consumer Price Index)

@ W e W
]

NNoN

Jan Jan Jan Jan Jan Jan Jan Jan Jan n Jan
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Source: TradingEconomics.com; China Economic Information Net.
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Mitigation is an Important Aspect to be Considered when

Estimating the Risk

« Mitigation Measures Can et s i s n Samuns e e
S i g n ifi Cantly R e d u Ce th e @ Saharattana- Rojjana Baan-Wah Bang Nawa Bang Factory
N , Kadee Land

Nakorn (Hi-Tech) Pa-in nakorn
R IS k - Earth Earth  Compact Earth-
T designing dyke with Earth dyke and ed earth- filled Concrete
. ypes = oorlla":ete dyke oo:yclr"ete co:vcll;ete oo:;:;ete sheet pile
Dot ate e e e
— Thailand Floods .
Height from
. sea level 6.50 6.05 5.40 6.00 5.50 5.00 5.50
— Japan Tsunami )
Investment

(Mil Baht) 240 2,030 350 700 540 580 700

— Taiwan Flood Management -

S imonths Bronite 6 months | (Jul 2012) | 7 months | 7 months

Duration of (1 Mar - (15Feb- | (10 Feb—

— Japan Flood Management | & | oo fasreo o) GO0 e | S | S
2012) dam (May 2012) 2012)

2013)

Source: summarized by NESDB
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Other Perils Should be Considered when Estimatingt  he

Natural Catastrophe Risk

Winter Storm
Volcanoes
Tsunami
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Catastrophe Models are Used to Understand and Manag e

the Risk

 Due to the low frequency of severe catastrophes,
traditional methods that rely on company claims data may
not be a good predictor of possible losses

 The constantly changing landscape of exposure data limits
the usefulness of past loss experience
— New properties continue to be built in areas of high hazard
— Building materials and designs change
— New structures may be more or less vulnerable to catastrophic
events than old ones
 Models should capture potential losses before they occur
to ensure they provide an objective and stable view of risk
over time

)\AlR

©2013 AIR WORLDWIDE 20



What are Catastrophe Models?

(b) Simulated

}\AlR

HAZARD
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Damage Ratio

ENGINEERING

| Damage to  Major damage to
+ envelope and pd
| dladding

FINANCIAL

Ground Up Gross

Probability Loss Loss
0.22 0 0
0.01 500 0

0.01 1000 0

0.01 1500 500
0.01 2000 1000
0.01 2500 1500

$1M

0.01 3000 2000
0.03 3500 2500
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Validation and Evaluation of Catastrophe Models is

Mutually Beneficial

Similarity to current market pricing

Comparison to actual event losses

Industry and company level loss validation \/\/

Component-level validation vv

™

Own the risk.
A\ AR
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Hazard And Exposure Information is Used to Estimate

the Risk g
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Catastrophe Models Provide a Wide Range of Outputs

10%
9%
8%
7%
6%
5%
4%
3%
2%

Exceedance Probability

1%

Event

8

g

g

Year

Loss Amount ($ millions)

8

(=]

10 20 50 100 250 5001,000

Estimated Return Period

50 100 150
Loss Amount ($ millions)

Contract Loss

200 250 300 350 400

Event Info

M51: Mw=6.89; MArea=AS ; Depth (km)=11.8;

6,568 2609 1,127,343,480 Loc=1; Lon=144.723007¢ Lat=-37.750999°
M51: Mw=6.56; MArea=AS ; Depth (km)=14.2;
20,557 9052 592,880,889 Loc=0; Lon=144.733002¢ Lat=-37.995998°
M51: Mw=7.49; MArea=AS ; Depth (km)=17.9;
19,171 8502 578,047,306 Loc=1; Lon=146.115005¢ Lat=-37.647999°
M51: Mw=5.99; MArea=AS ; Depth (km)=9.1;
17,452 7696 479,595,614 Loc=1; Lon=145.216003¢ Lat=-37.823002°
M51: Mw=5.85; MArea=AS ; Depth (km)=3.6;
9,247 3695 356,975,527 Loc=1; Lon=145.248001¢ Lat=-37.8629999
M51: Mw=7.30; MArea=AS ; Depth (km)=25.9;
8,399 3325 223,729,772 Loc=1; Lon=146.509003¢ Lat=-37.930000°
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Significant Percentage of the Natural Catastrophe R elated

Losses Can be Estimated Using Catastrophe Models

Percentage of Global Insured Losses Modsled by AIR

2001-2011
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Source: AIR -Worldwide
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All Models Are Not Equal: An Example of Flood

Modelling

I Cons

Historic event footprints

Actuarial or based on trending
historical losses

Return period flood maps (e.g.,
FEMA maps in U.S.)

Probabilistic models based on
river gauging station data

Event-based fully probabilistic
model developed from
precipitation and runoff models

Understandable
Discrete

Simple
Inexpensive

Estimates risk at location
Easy to apply to
underwriting and
accumulation

Based on trended historical
gauge data
Derived event footprints

Scientifically most advanced

Deterministic and unable to
predict future large losses

Need a large sample of past
losses

Weakness of trending
assumptions

Not event-driven
Cannot provide you event
loss

Hazard is partially physical
Physical data requirements
high

Length of time to deliver
Physical data requirements
are high

Computational requirements
high
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Natural Catastrophe Risk in Asia is Growing and Nee ds a

Better Understanding and Management

e |nsurance exposure Is significantly growing in Asia.

'Emerging Asia' countries, will double their market share from 8% to 16%- Munich
Re, 2013

« Major growth in urban centers, which can be exposed to high
catastrophe risk

* Proper understanding of exposure and risk is necessary for more
efficient risk management

e Natural catastrophe risk in a country can include range of perils

* |nsurance pricing needs a balanced approach

« Catastrophe models can be used as risk management tools

« Catastrophe model are as good as the data into it; public/private

partnership shall be encouraged to collect highest quality
data in the region
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