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01. |:||-|7:I aj EI-I Korean Fire Pratection Association

FIRM ZONES AE, A1-A30 — BUILDING RATES
1FLOOR MORE THAN 1 FLOOR MORE THAN 1 FLOOR
No Basement,/ Enclosure/ No Basementy Enclosura/ With Basemant, Enclosura MANUFACTURED
: s (MOBILE) HOME®
ELEVATION OF Other Dther Other
LOWEST FLOOR Residential Residential Residential
VE OR & Non- & Nan- & Non- HNon-
BELOW THE BFE™* | 1-4 Familly Residential 1-4 Family Residentlal 1-4 Family Residential Single Family Resldential
4 24/ 08 20/ 08 24/ 08 20/ 08 24/ 08 20/ .08 28/ 13 28/ 13
43 30/ 08 217 10 25/ 08 22/ 08 27/ 08 23y 00 | 35704 33713
42 42/ 08 36/ 11 33/ 08 20/ 08 2/ 08 287 10 | 50/.14 AT[ 16
+1 T/ 10 82/ 16 57/ .08 A8/ 10 46/ 09 367 12 89/).20 81724
0 178/ 13 | 160/ 25 | 137/ a2 | 120/ 14 | 100/ 10 &1/ 17 | 220/ .32 225/ 43
A 440/ 85 431) 93 333/ 65 34/ 4 218/ 4 198/ 47 e e
2 e e aee e ree e
FIRM ZONES AE, A1-A30 — CONTENTS RATES
LOWEST FLOOR ONLY - LOWEST FLOOR ABOVE GROUND
O 1 647 ABOVE GROUND LEVEL LEVEL & HIGHER FLOORS MORETHAN 1 FLOOR
o No Basament,Enclosure/ No Basement, Enclosura, With Basement,/Enclosure, MANUFACTURED
ELEVATION OF (MOBILE) HOME
LOWEST FLOOR
ABOVE OR Non- Non- Nan- Han-
BELOW THE BFE®® |  Residential Residantial Residential Residential Residential Singla Family Residentlal
+4 38 /12 22 /12 38 /.12 22712 38 /12 2212 38712 22713
01863 E 38 [ 12 27 [ 12 38 [ 12 27 /.12 38 /12 22 /12 38/ 14 a0/ .15
2 38 /12 25 /12 38 /.12 2212 38 /12 22 /12 38747 35/.19
4 54/ 12 417 13 38 12 a7 .12 38/ 12 227 12 50723 50/.27
1] 1117 12 B n 63/ .12 61/ .14 A5/ 12 35713 114/ .36 11474
O_ 1 98 1 . . 1 276/ 51 | 22783 | 170733 | 153/ 2715 | 115/ 15 et s
2 e wee wne e aae aen
FIRM ZONES AE, A1-A30 — CONTENTS RATES
ELEVATION OF
O 2 2 6 8 O 2 1 6 2 LOWEST FLOOR ABOVE GROUND LEVEL MORE THAN 1 FULL FLOOR
* * ABOVEOR
BELOW THE BFE? Single Family 2-4 Family Other Residential MNon-Residential
4 35/ 12 a5/ 12 22/ 12
3 35/ 12 35/ 12 22412
02412 02279 42 35/ .12 35712 2312
+1 35/.12 35712 224012
0 35/ .12 35712 227 12
1 35/ 12 35/ 12 22712
O 2628 O 75 2 35412 5712 EYEY

1 Pre-FIRM elevated buildings with or without enclosure/crawlspace must use the *No Basement/Enclosure/Crawlspace” columns. Use
the Lowest Floor Guide to determine the lowest floor elevation for rating. Unfinished partial enclosures below a Pre-FIRM building that are
used solely for parking, storage, and building access and are located below the BFE are eligible for Special Rate Consideration.

2 If the Lowest Floor is -1 because of an attached garage and the building is described and rated as a single-family dwelling, see the
Lowest Floor Determination subsection in the Lowest Foor Guide section of this manual or contact the insurer for rating guidance;
rate may be lower.

3 If the lowest floor of a crawlspace or subgrade crawlspace is -1, use submit-forrate procedures (Pre-FIRM or Post-FIRM). If the lowest
floor of an enclosure below the elevated floor of a Post-FIRM building is -1, also use submit-for-rate procedures.

4 Includes subgrade crawlspace.

AR T st Mt Moy Home elades el aders; s v Dafinions socionof e mandal | —
& The definition of Manufactured (Mobile) Home includes travel trailers; see the Definitions section of this manual.
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The Risk Triangle

HE DRAMATI: T

I natural disasters ean, 1o & great extent, be explained by

population growsh, movement ino more hazardous areas:
and also increased wealth, a least in the developed world.

There is strong evidence, however, that we may now also be
seeing more frequent and severe weather condisions. Ceninly
there ate indications thar the climate is changing (Figures 1, 2),

“Whatever the causes, insurers are “In the frone line’ when it
comes 1o the effects. In the past, historic claims experience was
 good measure for predicting future risk. This only really works
i the risk & changing a1 a predictable rate. [f the climare is chang-
ing this adds more unceraingy w any predicrions, and climate
change presents the biggest potential challenge faced by insurers
in the next oentury, perhaps even the nexs millennivm. Insurers
will need ta be able not only to andcipare farre risk levels, but
also 10 explore new ways to reduce them,

o“w 10 explain how imsuters, or indeed anyone involved

disaster reduction, ean do this is to use the concept of the "Risk
Tmng]:, (Figurc 3). ‘Risk’ is the probability of a loss, and shis
depende ot three elements, hazard, valnerability and exposure.
Tor example with property insurance, we have to consider the
frequency and severity of the hazard, such as a flood or storm; the
vulnesability of the insured property o that hazard, shas is the
extent to which it will suffer damage o loss, and the expasure of
the propery to the hazard, for example its value and Jocation,

[Fwe think of the size of the tisk as being the sise of the area
of the misngle, then by simple geometry, we know that this in
tum depends an the size of cach of the three ‘sides” of the risk
wiangle. 1f any one component o “side’ of the triangle is zero,
then there is no risk, So for example, i we can reduce expasure
by reducing the mumber of properties we insure, we reduce the
areaof the miangle, 5o reducing our risk. O course in doing this,
we also teduce our income and sociery (or other insurers) sill
have o bear the rest of the risk.

Disaster management practitioners will find much of this very
familiar except perhaps for the way insurers use the term
sure’, When an insurer accepts a ‘book’ o1 pordolio of risks, it
knows that its masximum exposure 1o losses is the value of that
baok of risks. When a disaster happens, the insurer writes a
cheque and walks sway, its dury done

For a country, the ‘exposuse’ would mean e populasion, the
infrastructure and the built emvironment, After o disaster, Its
lems have just begun. meyid]ldzpmdundummg(ha(

ness for the dissster. .

Having said that, the insurance risk wiangle & of value in help-
ing those involved with disaster management understand how
isk can bt measured and also managed. One solution for &
munuywhm:l\zmixahiglllevdofnmmlhmld.ﬁum
ple, is to ook ar ways to the development of heusing
mdmduguymmuwhmthehmmhspimm sueh
a5 floodplsins. In this way, the countey’s assess w|IL be less
exposed to lood

David Crichton, CGU Insurance, UK

Anotker solution is 10 reduce vulnersbility, by having appro-
pristely resilient bullding standsrds and designs, and sound
disaster preparedness measures. Even if the built environment
semains vulnesable, the vulnersbility of the country's

econaomy
“cam be redueed by having contngency plans to help with eagid

recovery using local institutions, govemment resources such as
the army, and stockpiles of emergeney food and shelters.

Even the hazard can he reduced in some cases, lor esample by
the construction of fleod defenses. At the very least, the authar-
ities should make sure char they do nor increase the hazard, for

by re-muting rivers ar constricting inadequate cubverts,

‘The concepts used in the risk wiangle eould apply 10 an type
of risk in any country, but for the purpases of flustrtion an
cutline follows recent UK propesy insurance work,

Managing risk

There has been & major change in the approach by some insur-
15 I pesponse 1o inereasing risk. They have been adapting a
strategy which has been described as an ‘Incegraced Property
Dimige Systemn’ (Dlugalecki, 1998). As risk increases, inswrers
find that they need to move from a *passive system’ of simply
payieg for the damage. First, they progress to a ‘reactive’ system
and then pvolve into 3 ‘planning’ system.

In a reactive system, insurers will provide risk management
advice 5o their customers, and will apply policy conditions ar
exclusions to the risks they aceept, in onder 10 encoumge
customes to take peecantions. Theyvll also seart 1o reduce exgo-
sures. As the risk continues w increase, insurers move into the
“planming’ systesn mode, 1o prepare for the future, by sponsaring
research, and lisising with Gavemment 1 implement measures
0 Teduce the risk lor sociery a5 & whole. lnsurers will str to act
collectively n feed back imformation to the other components of
the economic systesn, and if the risk becomes severe enough, or
if Government and the public are not mspmdmgpmﬂwly they
il eollectively start to withdsaw from the

In the UK and the USA, smnemsulmhmnwvuymm
moned 10 plawing e, nd e working clusl:ly with

on dissster have gener-
ally welcomed closer invobvement by rh:mmucudusuy. afier
all, insurers have o grest desl of expertise in dealing with risks.
They also have a considerable incentive to gee it right

Hazard
Scientists are predicting that climate change will produce
increases in the frequency and severiry of floods in the UK. There
is an increasing consensus that the South East will have more
summer droughts, which could ead i building subsidence. while
the North and West will be much wetter, with more extreme rain-
fall events. The UK has & maritime climate and research has
indicated that warmer winter months in the UK are assoclaed
with mare Fequent and severe stoms.

The last owelve years have seen the three most damaging UK
sterms this century, and two of these, in 1990, cost insurers some

[102]
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Figure 3: The Risk Triangle

David Crichton MA (Hons), FCII, Chartered Insurance
Practitioner.Independent Research Consultant.

David has 30 years experience in the insurance industry in both
casualty and property insurance, latterly as a senior manager for
underwriting and claims. He is the author or co-author of several
books and author of numerous papers and research reports on
insurance and natural disasters. David has advised governments
and insurers in four continents, and has worked for the Association
of British Insurers, the CII, the DTI, FCO, Irish Insurance
Federation, EU, NATQ, NOAA, OECD, various branches of the
United Mations, the World Economic Forum, and WWF. He now
mainly advises insurance companies on strategic issues such as
climate change impacts. He is an honorary visiting professor at
both the AON Benfield Hazard Research Centre at University
College London and Middlesex University Flood Hazard Research
Centre. These are the two leading academic research centres in
Europe on natural hazards.
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NRI = NRlyjnq + NRIflood
| NRlyig

Wind Hazard Map  Flood Map of 100-
Hazard of 100-year return  year return period
period wind speed  inundation

Building value Building value

Exposure
P Contents value Contents value

Vulnerability Wind damage band Damage function

Lee, Y.K., C.J. Lee, and S.I. Ahn (2013) “Inspection of the Specific Buildings using the Wind-Induced Disaster Risk Index”, Journal of Korean Society of
Hazard Mitigation, Reviewing for Journal, Korean Ed.

Lee, Y.K., C.J. Lee, and S.I. Ahn (2013) “Inspection of the Specific Buildings using the Flood Risk Index”, Journal of Korean Society of Hazard Mitigation,
Reviewing for Journal, Korean Ed.
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NRIyina ~ 0(1)
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NRIflOOd ~ 0(10)
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HISE(28 D120 9F) @ S4B 4RI =
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03. ExZ4= ¢{2}0|El Korean Fire Protection Association
.?EHI-Q_I STHEE 2371 0|§1(illustrati-
A TSI TSL
2012 19,834 Wi al 69.0 A3
2011 18,668 Wil 46.8 AH
2010 16,828 uiof gl 57.9 ¥
2009 13,263 W3 57.8 ¥
2008 12,061 W2 34.8 2A4¥
2007 8,115 Wi 3l 23.5 ¥

= TSI (Total Sum Insured, S&317|21=H), TSL (Total Sum Loss, ST XZH)

= 20134 TSI S2HE 20,000 dHoigloz MESHS 1, SHEISHE= AAL (Annual Average
Loss, HExra4lon2 Hnr} k|3=71?
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waalol =M™ (jllustratio

A TSI TSL
2012 20,000 ufofal 69.6 A&
2011 20,000 w3 50.1 A&
2010 20,000 uAA 68.8 &
2009 20,000 uiA 3 87.2 A¥
2008 20,000 wWAA 57.7 A&
2007 20,000 uid 3 57.9 &
AAL 20,000 WA 65.2 &

= 20134 TSI = 20,000 BHA2: AAL = 65,2 &H
= PPR (Pure Premium Rate, =H3R=) = 0,0033%

o=z
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ELTIRERS NRIE 2= 542

78
v

\

F 24290| AAL2 ELIHIEEXEPML (Probable Maximum Loss)2| 7HE)Q} H|2|
I},

rot J
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ANl ™1 [ B

9| CPR (Critical Premium Rate, 2IHESQE)

NRI
CPR = PPR X=—

NRI: 22| ¥
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ot QiC{2I0|E AR #1

o°3 ok
TEEF 12

S| 18X
ST 3F/0BF

15 HiglH =0 0.5m
&4 1.76m
83 27.2m/s

ST =X 35.5

CPR = 0.0033 X % =0.0145

v XX 28

SXl2E = 0.0140
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SR =X

* 1 order of magnitude

= BE ZEof tisHA 00| ot X| L=
=X & =X

= 10 order of magnitude

= EH0| gis AE0 tHlA= 022 L=
matAl, o] J}=E Xda gles Xdezs &
E|-O|E-|

Siet =1 =X EF
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\ l l
1 2 3 4 5 i 7 8 9 10 1"
Wind-induced Risk Index

Percentile NRI_wind CPR
90% 2.5 0.0010
95% 3.6 0.0015
99% 8.2 0.0034
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NRI = NRlyjnq + NRIflood ~ NRIflood

Oo(1) 0(10)

BDIflOOd + C - CDIflOOd

NRI =
flood 1+C

N
a. .
BDIfip0a = Z BDIfi00q,i BDIfip04,i = ZL min(BVCfio0a BPIfi00a,i,100)
i=0

N
a;
CDIfip0q = Z CDlfip0a,i CDIfip0a,i = Zlmln(CVCﬂood CPlfio0d,ir 100)
i=0

22
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04. H|ExZ1=F ¢i{210|El Korean Fire Protection Association

a:
l
. A~
BDIflood,L ~ BVCﬂood x 100
N
BD/f/ood = ZBD/f/ood./
=0 1]
BD/ﬁaod,i :%min(BVCfloodBP/ﬂood./’100) """ e G i e aiia
% f
A
100%
D A
("4E0| 2 29 ﬂ
A
” | ——
Hrera 24l (m) e — I
e .
HIEHE &M (m, E$Ao] Exl5t= X[™Hof| s+
BXs =
o= 0.00]5t 0.1 0.4 0.7 1.0 1.3 1.6 1.9 2.2 2.5
1= Jleg | ~0.3 | ~0.6 | ~0.9 | ~12 | ~15 | ~18 | ~21 | ~2.4 | O|%
FEy 0.08 0.00 0.22 0.32 0.59 0.63 0.71
oldt 2 Z & 0.07 0.00 0.22 0.30 0.43 0.52 0.53 0.54

24
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1BF 0.73 100 100 400 18.25
1F 0.47 100 100 400 11,75
2F 0 100 100 400 0
3F 0 100 100 400 0

S+ HETSH X (BDr100q) 30.00
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U= X1Fe| Hi

e HIEHEIS A (m, E44l0| EXists X0l 8Ha)
5 0.00I8t | 0.1 | 0.4 |07 10|13 |16 |19 |22 25
a < 1= | 7|g |[~0.3|~0.6|~0.9|~1.2| ~1,5|~1.8|~2,1|~2.4| O|&
CDI ~ L cvVe x 100 (101) et=Fel [ 0.16 [0.00|0.27 |0.36 | 0.44 |JlBH 0.58 | 0.63 |0.68 0.71 |l
L —

flood, A flood qa,(é:gﬁa)xgu 0.16 |0.00|0.27 |0.36 | 0.44 | 0.51 0.58 | 0.63 0.68 0.71|0.74

[y T
(103) OlEHE | 0.16]0.00|0.27 | 0.36|0.44 | 0.51 | 0.58 | 0.63 |0.68 | 0.71  0.74
(201) 2EIAEAI4 [0.00/0.00/0.85|1.00 1.00|1.00[1.00 [1.00 | 1.00 | 1.00 [1.00
N (202) 2BBSAIY[0.00/0.00(0.88|1.00 [1.00[1.00 1.00 [1.001.00[1.00 | 1.00
CDlpow = ZCD/f,Ood ; (204) A=IEXIAIA 0.000.00|0.97 |1.00 |1.00|1.00 | 1.00 [1.00|1.00 | 1.00 |1.00
=0 (205) 2|2AI4 [0.00/0.00/0.76 /1.00 [1.00 | 1.00[1.00 [1.00 | 1.00 | 1.00 [1.00
2 (206) @KATAIM[0.00[0.00[0.88]1.00 [1.00[1.00[1.00[1.00[1.00[1.00 [1.00

— 2=AA
col,,.. . = min(CVC,, CPl,.. .. 100) (207) S8  [0.00/0.000.981.00 1.001.00[1.00 [ 1.00 | 1.00 [ 1.00 [1.00
cog A o0 00a./ (208) YSAI4 0.000.00/0.97 1.00 1.00 | 1.00|1.001.00 1.00|1.00 1.00
(209) 414 [0.00/0.00|0.91/1.00 1.001.00 1.001.001.00[1.00 [ 1.00
(210) EHjAI [0.000.00/0.90[1.00 1.00 |1.00 |1.00[1.00]1.00 |1.00 | 1.00
100% (211) $1=tAI8  0.00/0.00/0.911.00 [1.00 |1.00[1.00[1.00 | 1.00 | 1.00 [ 1.00
(212) BHatEEIAIA [0.000.000.981.00 1.00[1.00[1.00 [1.00 | 1.00 [1.00 [1.00
(213) MAIAIY  [0.000.000.981.00[1.00[1.00 1,00 [1.00 | 1.001.00 | 1.00
(214) #3A14  [0.00/0.00/0.84[1.00[1.00[1.00 1,00 [1.00 | 1.001.00 | 1.00
(215) $IZEXMEAI4 0.000.000.841.00 1.001.00[1.00 [1.00 | 1.00 | 1.00 [1.00

1,
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@
CDlf1p0a; = Z‘cvcﬂood x 100

Storey CcvC CPI a A CDli

1BF 0.74 100 100 400 18.50

1F 0.51 100 100 400 12,75
2F 0 100 100 400 0
3F 0 100 100 400 0

T FEELEHX|F(CDl100a) 31.25
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BDIflOOd + C - CDIflOOd 3000 + 05 " 3125
NRI ~ NRls1pq = - = 30.42
1+C 1+05
CPR = PPRx X2 — 0.0033 x 22 = 0.0126 (214 &9°l)
NRI 8.0
2 13Y237502HE 12Y23 7 x0|202ME
Zey ot 2% ze ot 2%

SX| 0.1432 0.1396 0.1649 0.2149 0.2065
2S5 X| 0.1238 0.1647 0.1532 0.1856 0.2482 0.2279
35X 0.1423 0.1863 0.1769 0.2145 0.2768 0.2653
A4S X| 0.1526 0.1981 0.1946 0.2331 0.2984 0.2947
55 X| 0.1714 0.2268 0.2162 0.2579 0.3416 0.3243
6SX| 0.1856 0.2412 0.2279 0.2785 0.3632 0.3459
7SX| 0.2021 0.2628 0.2575 0.2969 0.3940 0.3832

28




04. H|IE~Z1E 2iC210|El Korean Fire Protection Association

NRI =~ NRl; 1504 = NRI

NRI
CPR = PPR X —— X SR
NRI

SR: ¢t¥E, HaAe| OrAIE HEfof| w2k Fabd
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SXI2E A 2HMH
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FIRM ZONES AE, A1-A30 — BUILDING RATES

Korean Fire Protection Association

1 FLOOR MORE THAN 1 FLOOR MORE THAN 1 FLOOR
No Basement/Enclosure/ No Basement/Enclosure/ With Basement/Enclosure/ MANUFACTURED
Crawlspace*® Crawlspace*® Crawlspace*® (MOBILE) HOME®
ELEVATION OF Other Other Other
LOWEST FLOOR Residential Residential Residential
ABOVE OR & Non- & Non- & Non- Non-
BELOW THE BFE?? 1-4 Family Residential 1-4 Family Residential 1-4 Family Residential Single Family Residential
+4 24/ .08 20/ .08 24/ .08 .20/ .08 .24/ .08 .20/ .08 28/ .13 28/ .13
+3 .30/ .08 27/ .10 25/ .08 22/ .08 27/ .08 .23/ .09 35/ .14 33/ .13
+2 42/ .08 36/ .11 33/ .08 .29/ .08 .32/ .08 28/ .10 b0/ .14 A7/ .16
+1 J1/ .10 62/ .16 57/ .09 A48/ .10 46/ .09 36/ .12 .89/ .20 87/ .24
0 1.78 / .13 1.60/ .25 137/ .12 1.20/ .14 1.00/ .10 87/ 171 220/ .32 225/ .43
-1 440/ .85 437/ .93 3.33/ .65 314/ 4 228/ .41 1.98/ 47 - —_
—2 * %k * % % * ¥k % %k * k¥ * k% * ¥k * % ¥
BFE: Base Flood Elevation 7 1Y TESHE 132z RE0l902NE
e Uyt 3% =g Ut 3%
75X 0.2021 0.2628 0.2575 0.2969 0.3940 0.3832
7SXI(E=) 0.0025 0.0125 0.0259 0.0033 0.0186 0.0388
vl & 81 21 10 90 21 10
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oM A =
SFISE X2 S5 1=
» EFISE=X|= ZE 7SI oalE S22 x|
siee|l = xf mlsiE X|+== I|sH 1=3
e (ENe) A= ol ols
= [M2tA, X2 S3= SXll S 3 3~6 4
HiHs= =Ho|2tH, X|+=E M (Low) . .
o Sgo 8 FE2s= 0| HiE =3
Eeal. (Moderate) 6.5~9.6
» BEO "W ESFIMAYEX|F= 455
8.0 (High) 9.7~12.8
= 8.00] 5% SZ0| &5lEE S S8 12.9 O|A
=5 AN (Extreme) -
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Korean Fire Protection Association

Ny ¢t (E2E218)

X|sHtFdSXIE o

SXl 188 288 3sH ASE 588
18X 1SXI2E | 1SXI28 | 18XI2E | 23XIRE @ 3SX2E
25 X| 1SXI2E | 1SXIRE | 28XIRE 3ISXIRE  4SXILE
35x| 1SXILE | 28XI_RE | 3SXILRE  4SXILE  58XILE=E
ASX| 2SXIRE @ 3BXLE  4SXIQE | 5SXIRE | 6SXIQE
55X| 3SXIQE 4SX2E  5SXI28 | 6SXIQE8 | 7SXILE

SX| ASXIRE | 58XIRE | 6SXIRE T7SXIQE T7SXILE
7SX| 58XIRE @ 6SXIQE 7SXIQE | 7SXIQE | 7TSXILQE
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= e o (HE2B)

x| LEA+(F) LE
1S2 (Very Low) | 3.2 0|5} 0.3 PPR x F
28 (Low) 3.3~6.4 0.6 PPRxF
S8 (Moderate) 6.5~9.6 1 PPR x F
453 (High) 9.7~12.8 1.4 PPR x F
5585 (Extreme) 12.9~16.0 1.8 PPR x F
6= 16.1 O] &t e

PPR: L FH AAL(HEZE&4N)S HIE2E of PPR(=EILE)

T REoIEHd 28 2F

S /
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Korean Fire Protection Association
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Korean Fire Protection Association

Sl
10 =
I T
Klo
=) -
IH ml__m RA
< ol
<+
(o]
Tl e R
T oF <l <! "
Ilof M “_.m_"% {F ok
100 ™3 ol
o & =
= & ._..h.___ ™
ol i
— o= 51
— I = oF =
- i § =
b K
N our £ o
o+ D
100 of Tl O <N
— o O oF RO &I RO <l
A B LRy
g B — =
._=¢____h_ m U ¥ T B OB
7 ] ] ] ]
. ] R
LD o o o3
o

41




05. A= 4l sks 7=l Korean Fire Protection Assaociation
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|. CHXHGHXHZH (

o
*%

AFO|E7H(Sidecar), A4l

H S (Industry Loss Warranties) &

(Insurance-Linked Securities)o| A|Zx7} =l

CHRHSH A O] Th RS AIR
19924 {2|#H 2l Andrew: E
19944 O|= Northridge X|%l: &

= 19944 Hanover ReOf| O|siA K=

74| CHH 3 sl2tl 98 A2 ¢

FSH K|

-
&t

> CHXHSH x| A (Catastrophe Bond)2 H 3| A7} Ql=oF XA 2=
0ol H71517| flol eeliol= X # (Alternative Risk Transfer Instrument)

I

i =

A
=

> CiASH 2 o|=

H 30

%L =

= X=A|

a =

| HFAH

HAL

AL

MANES A2

Kii 2¥d+¢ I



(Risk Transfer in Insurance)

HL

o=

H1 =

g2lAts XA Lt 2RI 2He| 4Ed
5

2 olsl| 2 AtSH(diversification)7} 75

|0

ESS HEHZ| A H 7t
= 2L}, Fxj&AlQH0| 2 L} 2 (large-scale)

o| chixhsHofl EHsHM = ME S AtE HFXH=

o #Zo= WOiE 4 8IS

Reinsurance

=M7Hs 91d

= MEpM, XEEAEC] golist x2S

A= Cixfolixi o] SEe
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|. CHXHoHx

 CARsiri ALl S5

= [CfXH5H(Catastrophe)2t= 578 AtL1O| Z0f el g &40 Zddst= Atn-A
A K 2 (event-linked bonds)

= QHINMOZ HIMIIE 1% 0|6t9| At Cist R E™ EE(high-layers of

reinsurance protection)2 T ETt

Ch=2| O =2 MEAA 0| O|FO0X|7] o2&
o U7 =2 MEg= O

@ =2 o= ot MEHASS| X525 7”0l =5
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(SPV) INE=INPY
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Collateral = LN
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|. CHXHGHXHZ (

< CHXHSHAi ALl X2 A (Trigger)

A A X2 ES ot= =YL= If

A. HMA (Indemnity) & Moral Hazard (XX} E& 2| A})
> H

|
SEB|ALS] AT EofAo] 7| xoto] AFA

B. X|x=2 (Index) = Basis Risk (& K|

=l 0t B3
> =AM XA (Industry-loss Index) :
> DBYAIX|L£2 (Modeled-loss Index) : Xl &}
> S

=
X|ZE (Parametric) : CHAiSHe| S2|A 7|& (H2[H Qe £&, HA 3)

—

2 X122l xto|)
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“ CHRHSHAH A =o 2 Qlot ==2'H MEHA T2 Hal

Hurricanes Katrina, Australia floods,
Rita, Wilma Tohoku quake,
20 Christchurch 500 §
Hurricane Andrew quake, Thailand by
9/11 floods %
Earthquake | b3
e 400 <
> 15 ! e Kobe | -
3 f. = o
o 4 ! :
b J
> y . | 300 S
10 f ) = I~ s
™ =
/ 200 &
S
Before 1993 low 100
data availability z
<
[ =4
o ;| o
vor 8 5 8§ 8 § 8§ £ 8 8 8 8 8 8§ 8 = 8 § 8B
—
=
= Side cars s Cat Bonds Issuances
Bermuda (Equity+IPO) s Non-Bermuda (Equity+1PQ)

Guy Carpenter World RolL Index (Property Cat)

ZX: Brahinand Menhart (2012)
= CHRHSHA A = Q! O|= Rate-on-line(X|CHX| 2 &2 CH| A2 2 H|=2)0| 3 A OHE 3=
= 52|72 Andrew?| A2, AtEA|E AtE RO MEME EHH 9/11 H2{2F KRWL| &2, iR &l x|
HO| Z+Z AMFXHRO| 4%Qt 20% S XIX| &t
= Ol{2}0| &l AtO|2L2 199214 O|Z L} 2005 KRW 0|Z O A K& E|QUOH B2 QAMELD

hNTe) XK=}
1 AN O




Il. CHXHSHXHA A&

“ =22 CHxisHA 2 Al o1 : CAT-bond +H Tl 2ot THTHY

50,000 50,700
45,000
40,000
35,000

30,000

25,000

nE
o2
A
2

USD Millions

20,000

17,512

16,155

14,923

12,249 12,167

l I B

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
Z4{: Aon Benfield (2013)

15,000 911

12,722 P
10,000 :

5,000

= M2 THEEAZOIA ST XIS HIF 2 o 14%~17%2 %3 (20121)

- 1994 A WHO|Z LHUBIDLE 50790 0|20 20134 YA

- 2012 1ZEE 50~609 T2{o] MTRAHZO| LSAIZ0| RAULIYUOD S| A2 67HYZ 309
27t M2 QUE HO2 RHEIE S AL ofet RHEAY EXAIES $27}




1. CHXHSHANZ A|ZF 8i2 i

“ =22 CixHsHA A AlE ol : My CAT-bond EA 2

m EHRl: gt 2y

8,145

6430 6665

5914
3,279
1,011 l

.
2013

2003 2004 2005 2006

2007 2008 2009 2010 2011 2012

Z4{: Aon Benfield (2013)

= CAT-bond9| W72 20031 0| RES| Z7Htn YO0, 2897| OfmH2 20094 189f T2

£ 7|23 3 2010 0|3 B 559 LR 7|2
, REQ ZEQIH S XM AT Y6129 La)o| TRE

" 2013'—.j Ol= 52| el X ?e =& =
XX|StRAoH HHEHZ| AT YA Bl EE 5459 P E MM HdHF 22l 8.2%0 =1t

rio

KiRl 2842



1. CHXHGHAHZ A& Sis i

v 22Y A ANF B : SR 7Y

—_— O

2008 2013

7% 3%
(o]

(o)
2% o0 12%

m CAT Fund

= 7| HERA}
R E 2| At
® Hedge Fund
® Mutual Fund

&7*{: Aon Benfield (2009, 2013)

»  CAT-bond & 7|0 SXIXfO| CiR20| (W) LEZIALZ TR O 2| 20jE OFF 240H0)
A0St 2 (1999 50% = 2013HE 2%)

. 3‘-|:L S0| 7t& 2 HE S XX|8H= EXMAHE SR SHEl B3 (Collateralized insurance)0f| E34=l Cf

= gL, 228 Mgglel oz 2RRIS FAAg S 2Fot= Mutual Fund2| H{E0| 12%=

[CIRELEET N 14




1. CHAHSHEHRL A2

\\.

» 22 OIS AT BE: FR XX

TEETTRICTELTY
Swiss Re Cat Bond Total Return Index 7.98% 2.97%
Dow Jones Credit Suisse Hedge Fund Index 6.38% 5.91%
S&P 500 Index 1.06% 16.24%
Dow Jones Corporate Bond Index 1.19% 6.70%
Private Equity Total Return Index -2.26% 30.23%

Zx: RMS (2012)

= 78 CAT-bond?| 22 EE BB 22 EXIEMZA 53 (non-investment grade)O| Of 7 2

= OLh CHASHA H =8| 7Hs B 22 - d &l CAT-bond Index| 42 &7| &Ar = &0| CHE &
AX|==0 Bloff X2 dE5| &2 +AUE= 1ML = AR LIEY

= HAQTO| EMA CHXHSHAH 2 X2 A|EEC| Market Risk@t A2 0| 72| Q= “Zero-beta Asset
Class'2A X|%H o2 HHs| 24 S Hols HMEHE 22818 & YoM H2E0f X}

L-O O
J|EEAA S HOE =20 AS

kizi 2¢ar9
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w=Historical (1980-2009)
425

= RCP8.S(2020-2049)

==RCP8.5 (2070-2099)

325
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(b)

25
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I, CHXHSHAHZH 2] leizi
o o1Q) MEE E-57) HYLX| Q| B X WA

" off 2| =xj off | =XH
S|AHE =

232 2 K|k} 238 2 X| Kt
2006 12,403 A4,979 1,340 399
2007 12,168 A4,213 1,762 585
2008 13,432 13,866 2,588 1,089
2009 11,479 12,854 3,067 1,306
2010 12,234 A3,483 3,542 1,419
et 61716 19,395 12,299 4,798
W = 2

- S STE MEH S HEET S0 o
5 MTEE0| ¢Q HEHo R S

- Bl At YBS AUt
olst RE2 Aol 3 25

7= SHRISTH A1 = SHel A=l 401 sHel THeEl= At AN
BRI 4K1xH = sHiel Ttz -2l sl B2 XIS Kiji 2¢d+9 HIN

H M2z X|E0| B2 A= LtEL 2 54
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“ oLl TR A& d2 (2012 7|F) - Top 50 Reinsurers
CI2]: US Million Dollar

SIECEER GPW____[NPW_ [xbix2 |

1 Munich Re 37,251 36,167 36,248 97.1
2 Swiss Re 31,723 25,344 34,026 79.9
3 Hannover Re 18,208 16,231 8,909 89.1
4 Lloyd's 15,785 11,371 31,204 72.0
5 Berkshire Hathaway 15,059 15,059 191,588 100.0
6 SCOR S.E. 12,576 11,286 6,358 89.7
7 RGA 8,233 7,907 6,910 96.0
8 China Re 6,708 6,471 7,026 96.5
9 Korean Re 5,113 3,390 1,275 66.3

9l 129 419| 44|

Zx}: AM.Best (2013)

=  Gross Premium Written(£Z =X EER) 7|22 MA 99 7| = A2|Q 2|9 A2 30%
O|¢o| +=MEH=E ML= SNt A2 HO|H HERE2 4420 sfiFe

= Ofer et BLhHQl At7[Ar2e| +=F0] 419(0f 3iFst= & M2 =M 2=z =0 H]5

Xe s X220| Bo| BORE HE ¥ & US

== NF'W(Net Premium Written)2 GPWOIAM Commision} SXHE! SIS M el
= =NPW/GPW x 100
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CAT Models and Risk
Management

Shennon Shen Ph.D.

RMS Managing Director
Shennon.shen@rms.com
(m) +1 510-386-6335




Overview

CAT loss overview

CAT models

CAT risk management

CAT models for Korean Market



Worldwide Losses Due to Great

USss$ bn
240 The chart presents the overall
T 1 I e - I " D losses and insured losses
270 for “great” and “"devastating”
4 [ [ R E— - [ R . — R R natural catastrophes —
adjusted to present values.
200 1 H o I N N
Il Overall losses
180 (in 2010 values)
160 H Of which insured losses
(in 2010 values)
=== Trend: Overall losses
—— Trend: Insured losses

insured
losses growing

I o The gap between total and
i

Source: Munich Re
Topics: Natural Catastrophes 3)10



Bl cEconomic losses Bl Insured losses
F£400bn

$350bn
$300bn
$250bn
$200bn
$150bn
$100bn
$50bn

0

03 04 05 06 Oy 08 09 10 11 12 13

$8 5I]n $20hn

Economic Insured
losses in 2013 losses in 2013

1525 below 2095 below
10-year avera 10-yvear average

SOURCE: ACN BEMNMFIELD IMPACT FORECASTIMNG SZ10



California Earthquake Insurance

Earthquake Event Premium Losses
collected paid in
in each each year
vear

San Fernando (6.6)

N

Oroville

Santa Barbara
Imperial Valley (6.6)
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WNN_2A A

Average Loss Ratio:

Excluding 1994 0.26 Noraan bl (6.2)

Including 1994 2.07 Southern California

Whittier (5.9)
Loma Prieta (7.1)

Southern California
Northern California

Northridge (6.9)




CAT Risk — Expect the Unexpected

e Catastrophe Risk is a serious threat to the
mankind

— Rare, Uncertain, Severe Consequences

* Structured/Engineering Risk Modeling can assist
in quantifying catastrophe risks
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MODELING IS o o8
BECOMING A

NECESSARY

CORE 80% agree:
COMPETENCY

“The players who have used cat
e ot models to drive their decision—

of competitive
differentiation

making process usually produce
the largest returns for their
shareholders”

*Source: Global Reinsurance survey of top insurers
©2013 Risk Management Solutions, Inc.




MODELING IS
BECOMING A
NECESSARY
CORE
COMPETENCY

A tipping point that
serves as a central point
of competitive
differentiation

©2013 Risk Management Solutions, Inc.

311» '

A.M. Best considers catastrophic
0SS to be a primary threat to the
financial strength and credit quality
of P&C insurers because of the
significant, rapid and unexpected
Impact that can occur.




BUILD GREATER RESILIENCY

Do | have a concentration of exposure that could be
impacted?

Know your
exposure

Are there scenarios that could impact multiple
locations?

Understand
scenarios

Quantify
your risk

What techniques can | use to quantify my risk?

©2013 Risk Management Solutions, Inc. Confidential




RMS Structured Risk Modeling Technology

Event(s)
frequency
*severity

“Footprint”

Hazard -

Impact . Risk
Exposure Vulnerability Monetization

Earthquake Modeling

Earthquake
Sources

Hurricane Life
Cycle

EETIELG

Ground
Motion Exposure

% Loss;
# Impacted

Py

o
1‘*‘1@,&5@;‘"’

Wind Field

Exposure # Impacted

10



RMS Structured Risk Modeling Technology

Event(s) Hazard - »
*frequency Impact - Ris
e severit “Footprint” Exposure Vulnerability Monetization

B Pandemics Modeling

Outbreak Demography

Game Theory Explosion, Targets

11



RMS MODELS

RMS’ products are used to:

Cleanse and validate data Asses and structure risk

. transfer needs
Screen and select risks

Price risks Assist capital allocation

Accurately asses post—event

Understand aggregate 0SS

exposure

Model and maintain
portfolios

»
©2013 Risk Management Solutions, Inc. Confidential a




D 7S (one) AT A

BUSINESS
G LANCE SOLUTIONS DYNAMIC
UNDERWRITING EXPOSURE & LOSS PORTFOLIO
DECISION SUPPORT ANALYTICS ROLL-UP
THE INTERSECTION OF
INSURANCE, SCIENCE & OPEN MODEL COMPLEX ADVANCED MODEL
TECHOLOGY ENVaINYENC I CONTRACT SIMULATION RISK CONTROL

MODELING FRAMEWORK MODELS CENTER
Built specifically for the

insurance industry,
RMS(one) leverages

cutting—edge technology IE)/II:IT\I?\AGEI\/IENT ENTERPRISE
and analytical EXTENSIBLE DATA WAREHOUSE INTEGRATION
methodologies for
advanced and real—-time
risk management. COMPUTATIONAL

EXECUTION

SUPERCOMPUTING INFRASTRUCTURE




Korea Models

Flood footprint, Industrial Zone exposures

RMS(one) open model Ecosystem is ready for rapid model
development

Work with Korean research institute and insurers to build Korean
CAT models

Serve the Korea market

14



Summary

Strong catastrophe insurance systems require
high quality Catastrophe loss models

Also demands high quality input data and strong
data management culture and incentives

Necessary for insurance / reinsurance CAT risk
pricing and portfolio management

Re

15



THANK YOU

©2013 Risk Management Solutions, Inc. Confidential
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¥=— |nsurance Solutions

PROPERTY CLAIM

WKEPA PCS

SERVICES

PCS and Cat Bonds
Tuesday, October 15, 2013

Joe Louwagie

Assistant Vice President
Property Claim Services

Verisk Insurance Solutions ISO AIR Worldwide Xactware



verisk
PCS ‘ E Insurance Solutions

Claims and Crime Analytics

Who We Are

Mission Statement Core Values

PCS is committed to serving our customers and Service
supporting the insurance industry through the
identification and provision of reliable, accurate,

objective, and timely catastrophe loss estimates. Integrity
- - . Objectivit
Operating Principles JECHVIY
We will achieve our mission by:
Transparency
« Exceeding service and quality expectations
 Facilitating an ease of doing business S
Reliability

» Consistently producing a high quality product
 Innovating within a culture of continuous improvement
* Providing value in corporate citizenship Consistency

Verisk Insurance Solutions ‘ ISO AIR Worldwide Xactware
© Insurance Services Office, Inc. 2013, a Verisk Analytics company. Not for copying or distribution without permission.
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PCS ‘ E Insurance Solutions

Claims and Crime Analytics

PCS History

» U.S. catastrophe claim information since 1950

= Canada since 2009

PCS formed at request of insurance industry

» Loss development surveys started in 1998

Used in Cat Bonds and other ILS since 1996

» Estimates based on retrospective claims review

Aggregating Actual Claims Data for 63 Years

Verisk Insurance Solutions ’ ISO  AIR Worldwide Xactware
© Insurance Services Office, Inc. 2013, a Verisk Analytics company. Not for copying or distribution without permission.
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Claims and Crime Analytics

PCS Data Users

* Primary insurance carriers

» Marketing and sales for agency bonuses

= NOAA and government economists

» PCS used in industry quarterly reports
= Catastrophe modelers

= Reinsurance brokers

= Capital markets

Providing a Service to Support the Insurance Mechanism

Verisk Insurance Solutions ’ ISO  AIR Worldwide Xactware
© Insurance Services Office, Inc. 2013, a Verisk Analytics company. Not for copying or distribution without permission.
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PCS ‘ A Insurance Solutions

Claims and Crime Analytics

PCS Estimate

Benefits to Insurance Carriers

Claims

Underwriting

= Claims quality calibration = CAT claim frequency
= Adjuster resource allocation = Concentration of risk assessment
= CAT LAE management = Loss ratio analysis

Risk Mo
= Loss reserve calibration = Probable Maximum Loss analysis
= Pricing calibration = Risk transfer ability

* [In-house model baselining = Internal quality controls

Verisk Insurance Solutions ‘ ISO  AIR Worldwide Xactware
© Insurance Services Office, Inc. 2013, a Verisk Analytics company. Not for copying or distribution without permission.



= Verisk

PCS ‘ Insurance Solutions

-— Claims and Crime Analytics

Why PCS Used in Cat Bonds

= Doesn’t require underwriting

= Based on actual claims data

» Understood and accepted by ILS community

PROPERTY CLAIM

PCS

SERVICES

» Already tested as ILS trigger

Investors have expressed interest for PCS Index in Korea

Verisk Insurance Solutions ’ ISO  AIR Worldwide Xactware
© Insurance Services Office, Inc. 2013, a Verisk Analytics company. Not for copying or distribution without permission.
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Insurance Solutions

Claims and Crime Analytics

m—r e

Pcs‘g

Process Overview
Cat Designation

-~

= Event identification
= Pro-active carrier outreach

= Tracking of multiple weather systems

= Designation within 24 hours of event

Continual Weather Monitoring

Catastrophe if projected over $25M

Preliminary estimate 15 days later

* Follow-up survey 60 days later until fully developed

v “Timely PCS cat designation is critical to us for proper

recognition of CAT claims and to efficiently deploy resources.”
- Claims Executive at the 2013 PCS CAT Conference

Verisk Insurance Solutions ’ ISO  AIR Worldwide Xactware
© Insurance Services Office, Inc. 2013, a Verisk Analytics company. Not for copying or distribution without permission.
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PCS ‘ Insurance Solutions

-— Claims and Crime Analytics

PCS Korea
Methodology

Data
Analysis

Claim Data
Collection

Event
Identification

Publication Communication

» PCS and KFPA designate catastrophe events
= Events identified with PCS catastrophe number within 48 hours

» KFPA requests claim data from insurers, reinsurers, brokers
» Data is in categories of residential, auto, and commercial

- g = KFPA and PCS develop insured loss estimate
PCS ‘ E Insurance Solutions = Data categorized by Korean geographic zones

Claims and Crime Analytics

, = English and Korean bulletins

= Continues every 60 days until final

= KFPA internal to Korea
= PCS to world

Strict Confidentiality of Data and Document Destruction

Verisk Insurance Solutions ’ ISO  AIR Worldwide Xactware
© Insurance Services Office, Inc. 2013, a Verisk Analytics company. Not for copying or distribution without permission.



PCS ‘ E\/e_risk

= Strict controls of data for KFPA and PCS

= Data not shared outside seven named people
* Non-disclosure agreements in place

= Each person verifies document destruction

* Only aggregated data remains

Data Integrity Core Value for KFPA and PCS

Verisk Insurance Solutions ’ ISO AIR Worldwide Xactware

© Insurance Services Office, Inc. 2013, a Verisk Analytics company. Not for copying or distribution without permission.



PCS ‘ E\/e_risk

» Today marketing in NYC at Trading Risk

= PCS used in cat bonds since 1996

= 25 cat bonds since 1/1/12 use PCS data @ KFPA

SO E S B 2

= $5B of cat bonds since 1/1/12 use PCS data

PROPERTY CLAIM

= 70% of ILWs use PCS as the trigger %

SERVICES

PCS Used Extensively in Insurance-Linked Securities

Verisk Insurance Solutions ’ ISO AIR Worldwide Xactware

© Insurance Services Office, Inc. 2013, a Verisk Analytics company. Not for copying or distribution without permission.
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-— Claims and Crime Analytics

Questions

Answers

Questions at any time: JLOUWAGIE@VERISK.COM

Verisk Insurance Solutions ’ ISO AIR Worldwide Xactware

© Insurance Services Office, Inc. 2013, a Verisk Analytics company. Not for copying or distribution without permission.



PCS: Property _'i verisk .
Claim Services +" 2= Insurance Solutions

-

aE— Claims and Crime Ana|y|’ics

Service Integrity Objectivity Transparency Reliability Consistency

Verisk Insurance Solutions ISO  AIR Worldwide Xactware
© Insurance Services Office, Inc. 2013, a Verisk Analytics company. Not for copying or distribution without permission.
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