BOMIO] WAT Qg
Qo or:

X4 YuEHS Sy

2012. 10

o | o
1<l 2ga+4
Korea Insurance Research Institute






3

=

1=

2l
Shej e

)

3

S
&

2k
Bo| 209 3

3L

=)
Fot Loll=

Fgol 24

o A% gH7L A

7130

=

[¢)

fiet= &el, ol 7%=

I

W g &
ofLhelA] Waje] o] Tt A3

A

Ft 4k 9l gkl 719 25 A

=

A, Wb, o FAkY, AL

of o715 @o]

FolA| 5 @

o] 875 FIPHA7E w2 v AEA Adelr =

Foka @A el Al A YA B

)
3
<}

)

1=
=
e
ol
Kt

_"

L
o

Ivmo
l
J)
%
_/1_

=
B
N

=
ol

o gtdf X

ot

WK

5

e}

-

S} AFof Al A]

zel

o
o

A

WE

-

o=

olo -2

|

o
o
js

N

1

Z
S

=~

Al
A o 4

2012 10

9%
2

e
©]

o

slakel wAe]

el B, olpas B HiLAe)

AT AT} W ALe] GH P A3 Q14 el o] S B3k 1H o] A5 A 7]

23l

]_

R

Xe)

=
o

b},

R

7%

=

o 2E=71E
=t

1
L

}

upRjEro 2 o] Bl o) g2 ARAR AQle] o e|H, -2

0

7k obdl S 9]

Aaz

5

eR
=
¥l






8 °F/1

AE/8

8

2. ARl /10

3. AL " /10

I, Gagaaet 4l /12

1. @H e AaTe] Ao /12
2. ST Aol n A= G/ 13
3. G| A9 e /17

1. /21

/25

1
[e)

\ 4

Xo

0

A

A1)

et

3. = EHE

v, Asd A EY /28

A EY 2] o /31

/35

CHYARO| A oA /36

R

i 2l Abe] /41

9]

V.

1. sfje] gAY /41

2. 274 /51

ot /54

o)

H

Ly

”
.

—_—

S

VI, @8 a3 §

F/ 62



AJAFE /70

1

mK

M
T



&

I-1) AR IR e/ 13

IM-1) AR A=t/ 22

-2) AL - A A =8 - F329E/ 26

V-1) &2 SRR B Ad SHEH /29
(EV-2) =Hd= =27/ 40

(I V-1) PRE-RISHPREVIE] A @ £o14 / 44
GE V-2 A A Sl /50

(3 V-3) Forage Rainfall Plan®] ®A-3-4 / 52

GE V-1 w]=re] SR apg A A=A/ o4
GEW2) AEe] S AE Ad B3/ 66

B oW

B

(



(19 T-1) 7] 287 whZ Foyx]an] Z}o] /16

(19 T-2) =Y - 4/457]) D Y=L @/427]) F0] /16
(™ 1-3) 71 BA R 8-S B3 AEAE A8 =7 Z2AA /18
(0" V-1 A3 GAEE AGHHT9 #2232

(19 V-2) HFAF-EA AFEAF /35

(19 V-3) A2 Y8+ 2%(2009~20114) / 37

(19 V-4) AA2EeF =4 (fitted) 5= / 39

(19 V-5) A& CDD £33 34 /39

(29 V-1) 7Yt FRP 2251 0] K shrfj S=0] / 47

(19 V-2) WA]Z AGROASEMEX Z 2 1] HH S| 3=0] / 49
(L9 VI-D IR 2= A7 /60



A Study on How Insurance Companies Can Cover
Weather Risks Using Index Insurance

Recently, due to an increase in abnormal climate and weather change,
people have increasingly focused on weather risks. In Korea, however,
only a few public insurance products are available due to difficulties in
damage assessment and moral hazards, along with a small number of
traditional weather insurance products. To get around this problem, index
weather insurance was introduced in 2006, but the sales of it have been
insignificant. In this regard, the purpose of this report is to investigate
exemplary precedents of countries in which index weather insurance has
propagated, and to provide some implications for expanding the ability to
insure with it.

On the other hand, note that index weather insurance is not related to a
catastrophic disaster, but to ordinary changes in weather for daily life and
business. An interesting feature is that the index insurance is a product
which compensates for a gap between an actual value and an predetermined
index, depending upon weather changes. Unlike traditional weather
insurance, it has some advantages of not being adverse selection and moral
hazards, not to speak of damage assessment. On the contrary, it has
disadvantages of not precluding basis risks and spreading weather risks,
leading to high insurance premiums.

Based on the examples of the United States, Canada, and Mexico, it is
important to enhance policyholder’s accessibility to weather index
insurance, build up a professional facility calculating weather indices, and
develop new products meeting customer’s needs, leading to invigorate

weather index insurance. In addition, it is required that the public sector



including the government play an important role in helping insurance
companies easily deal with weather index insurance. Futhermore, it is
necessary to amend an ordinance of the Insurance Business Act so that the
insurance industry can trade in weather-related derivative products. In this
regard, note that to expand weather index insurance, it should be possible
for insurance companies to transfer weather risks to the capital market
using derivatives, along with reinsurance, and that they have the expertise

to design and develop derivatives associated with weather.
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O & & HFPQY Cao-Wei HPe 7HAIRE mFPgoln, AAIRE W82

Campbell and Diebold(2004) Zz3}7] vlet,

I Campbell and Diebold2] GARCH (1,1) =&

L
7, = Trend, + Seasonal, + ZP1—1T1—1 + o€
=1

Trend, = B, + 5;t

P
B d(t)) : ( d(t) ))
Seasonal, = Z (6C’pcos(27rp 365 + 4, ,81n|27p 365

p=1
o7 = Season of o7 +ajer_ | +ayor_,
Q d(t) d(t)

2 _ 7 i -
Seasonal of o} = ) (%,qCOS(W 365 )+ 75’431n(27rq 365 ))

q=1

e~ N(0,1), L=25,P=3,Q=3
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O Trend,«= A|7te] &

O Seasonal of o7 =
— AEHT A&l

2
O alet LT a0 =

=l

O Seasonal, = 7]-22] A& 3t

= 7] 2ol

B4 242 913 dlolHE 1092-2011 A&
5

7)&2) Wit 2.
7)&e)

1O O

O]\

2 Gaussian Quasi Maximum Likelihood10&- A}

B0l 47142

BB o] AR F714 7hdS tehy,

WY A
/80 ﬁl 50,1 55,1 50,2 55,2
3.210594 0.000025 -3.438401 -0.925773 -0.345305 0.096833
5@3 53,3 P1 Po P3 Py
-0.001022 -0.114576 0.891528 -0,300810 0.102239 -0,020042
Ps P Pr 05 Py P1o
0.008751 0.016884 -0.023845 0.017101 -0.015663 0.020932
P P12 P13 P14 P15 P16
-0.028883 0.022980 0.017101 -0.009268 0.013063 -0,009757
P17 P1s P19 Pag Po1 P22
0.024067 -0.035454 0.002130 0.030947 -0.017505 0.010082
Pa3 Py Pas Ye,1 Vs,1 Ve,2
0.016055 -0,007312 -0,000189 0.027295 -0.080204 -0.054155
Ys,2 Ye,3 Ys.1 Qy Qy
-0.039499 -0.082354 -0.031971 0.002372 0.998970
10) ARAISE Y-8 Bollerslev and Wooldridge(1992) 2Fz35}7] v},
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O F43%t H45 o]-&sto] 190 sigsh= ¢ B2 =5 A9
O At U P2 = E 0|83t 3/4:27] CDDE -2
0 A7) T 1-4L 10,0001 A|3Y3}te] CDDL] B S 13}
O F3f %1 CDD +329] -2 540.47, EHA = 64,982 LFERH,

(12 NV-5) ME CDD 2z FFH

Kernel density estimate

O -

T T T T T T
300 400 500 600 700 800
CDD

kernel = epanechnikov, bandwidth = 9.2684

11) CDDQ] Aol B H iAo 10802 & Hx3}7] bt
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SHYR 4 AIHDHA S 6-9% £ CDD)

O 9FA FH3 CDD EEE o] g3to] Fol 7l 70| utet ol A FREF
o BEgre T

0 Al 74X A2 TEsl] BYRES AT O, § RARE FHYE

O Case 13} Case 29] H&F x}o|7} AL AL CDDA|4=7} 350~4002 &
o] Z7] w£3l,
(E V-2) =E8=z M=Zut

= Case 1 Case 2 Case 3
BEIAF 71EA 450 450 400
BHEFAF A= 350 400 350
At AT 1005+ 1005+ ¢ 1009+ ¢
BI7RIFNH N AFEEF 19 ¢ 5,000%1 ¢ 5,0009F
+HIER(JYAFEE T Hat) 2309 2009 209 ¢
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32 733} PRF-VI Pilot Z2IW1490|, 7jybt}e] 79~ Forage Rainfall
Plan¥d,
O ESH WA S| 79 AGROASEMEX©|™, Q1% PepsiCo contract farming
program, %= WRMF index insurance piloty.
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BRI 4] S F 0l AU WA R A E A0 A4 BakE

ol

12) AFAISE W-&-& Hazell, P., J. Anderson, N, Balzer, A. H. Clemmensen, U. Hess, and
F. Rispoli, Potential for Scale and Sustainability in Weather Insurance for Agriculture
and Rural Livelihoods, IFAD and WFP, Rome, 2010 2+%3}7] v},

13) S - 24012 F%), "A5T GHEY SISt i a1, TREEE, B
A,

14) & 2ol AHAl WAL 77} pRE-RI(Pasture, Rangeland, Forage Rainfall Index)
Pilot Program, PRF-VI(Pasture, Rangeland, Forage Vegetation Index) Pilot Program%J
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7t Oj=19)

W 0]=Ho] % 20004 598 H 5 (Agricultural Risk Protection Act)16)0] Al
KRN HEA} HEA S ko2 ARG 2 Aol uhe &d) Bge
8l F 7HA] FEf Q] A= IR EY AFG-S Al AAR

O USDARMATZ} E2Ig) g 9 ARe Fsta g ked

FP

—

FCIC(Federal Crop Insurance Corporation)@} 119 H & 3AE18)0] 5 i
2] i
— A AL s 22O 5Tt v} o] PRF-RIZF PRE-VIY.
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(Greenness of Vegetation) ¢,

— PRE-RIZ] 792 24 NOAA-CPCIO A A FE1E 7492 dlojel &
o|-gall A= H L U

— PREVI®| 22 G EROSVOIA AFE L Hlo|E S Fa) Al
o, S glojE= T4 FH 485 npd o 2|24 T+ 7]

=239k

W EERIAE AU B B AR g% AR AP 5

glow], k4] Al HE7IZE HE7HY WA, 91X B g 4 98

¢

15) A WEe 2 - ARL012, 6), HHE Augo e A5y Hug
9] At AR, TKIRI Weeklys, B ALY 2387 uhet,

10) & W HAIAEE stofg Alat BE ATt - Aol olstAl ol wet i
ATy o] % ket FEjo] By zzaddo] e gl

17) Risk Management Agency of the United States Department of Agriculture,

18) #to] WG HFS|ALY] BEL hitpy//www3, rma, usda, gov/tools/agents/companies= 2+
z5}7] vl

19) National Oceanic and Atmospheric Administration’s Climate Prediction Center
(http://www.cpc.noaa, gov)

20) U.S. Geological Survey's Earth Resources Observation and Science(http://eros.usgs.gov)
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(E VI-1) 0129 SMIMEAE Heisidt
HlfZou(unt =t2i) Hegzis
A
ESelNES) CME A HRANE CME A

1998~1999 1,836 - 1,836 695 - 695
1999~2000 2,959 - 2,959 1,285 - 1,285
2000~2001 2,517 - 2,517 2,759 - 2,759
2001~2002 4,306 33 4,339 3,937 - 3,937
2002~2003 3,501 686 4,188 4517 36,195 40,712
2003~2004 2753 1,868 4621 3,162 106,675 109,837
2004~2005 4,169 5,527 9,696 4,057 223,139 227,196
2005~2006 2,347 42,897 45 244 2,180 | 1,041,439 1,043,619
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