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o gubel AEF A FRE FY2012E 7|20 7 162 83979 Yeld] o]= A
W 15% 45319 9 tfH] 9%7} 718t FRolth JEASH= 9% 1,003 Yo &
AAEBZE 39119 e)oll vlsf 9.1% F7Fet ¥H, R PP = 72 6,6794¢] o=
AT 6209 Dol vlsl 8.6% F7FHRATE Al AR A A FEAA A
HAAJAZE 2R Bk 8] 52 53,5021 H] 71 5 A ol A= 88.9%= A&l £
A& 7HA AL Qlo, SRl A= 23.9%C] 1H T, A A RFALS] Fy2012+= A
2o A 62 82679 Yo HAGR 3,056% ) thulsl 8.3%7F S8, &

A 22 18689 YOB AU 98119 9) thu] 10.4% Z7Faric

(H 1) 283|Ate] & - =X SENFY2012)
() o 9, %)

- P AT 2 (A) 317 Zx=32(B)
= =g 20 sel | (A+B) 20 el
AH | 110,246 177 0 177 | 12,585 | 12,408 | 9,760 | 2,648

651,766 8,350 4,101 4,249 65,677 | 57,327 « 43,983 | 13,344

as

RO .
b
H

5
)

762,012 8,527 4,101 4,426 78,262 | 69,735 |« 53,743 = 15,992

2
ins

= 20 | 68,267 i 55,762 : 12,505 90,135 | 21,868 | 4,497 | 17,371

A 762,032 | 76,794 | 59,863 | 16,931 | 168,397 | 91,603 | 58,240 @ 33,363
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FY2012 71 AR s efeh =i 2 F2aba oA 2z 51279 o A4
5 71539, Sl 1Ak 30409 SAE AlFsHTh s 9] =A1Ake] 3
T, HpEEA 40259 A, ARFR QA 11029 9 242 A5 AJASHGIH.
W A2 B9 2 EAsHs EEARE 19719 o AAE Adstl o =
W AEAIZEE F2 pAfste D GAR= 50209 o SAHE AIFSIAH:

Fy2012d FA2HE ole R Fiste] AduEE S s dediAe
62069 ¢ A=, ARFA[A= 27819 o 2R F 90779 ) J=2F A
SHAT}. Lejuh, Al A= R AR 3009 9, A E A AR 6,699 219

342 7|2 3te] % 69999 U] BAE Ak

(F 2) 2| M3 SXIXF $8(20134 3% )
(&) o] )

o ZU Q| SXIXHX|) = E+M $XIXKOIE)
22 - =KX} -
ol 2l = =7 27
o
PN -4,025 -1,971 -5,996 6,296 300
R
AIAF 1,102 5,020 3918 -2,781 6,699
AHA
“E_ f -5,127 3,049 -2,078 -9,077 6,999
A

F: 39] A=Y EAR T+ EWT R - EAEDR) + A GA R R ARG — A 5R)
FU A= FHEA R GG+ BN R - EAEDR) + IR G R - SR F - AR R)
EAGAR=EA R DT+ B R- S DR
FAGAR= A BB R - FA BB F— AR

AR RPN HREA FEEEYD FEEA; N BRI AR,

£HALY] Y4B F FolA] AR R v|Fo] 08 17.4%0l| 4] 12 8.8%7HA] 7
asto] AHEAR] WG HlFo] Ha FUFHAAY AT davt gle 5 BlF
o] Z7FetaL ikl F5th AFEAR div] S RF R W] F-2 FY2008
| 5. 7% 4 FY2012\d 2.000% 23] shebsial Qltt, sfelEAf il aes AA &
ANEH RO 4RO doll & vA AeEdie =2 Sl AR A SAstL
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(& 3) pramAtel sHOlM=E Hapax Fo|
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= FY2008 FY2009 FY2010 FY2011 Fy2012
w3 T 234,146 272,493 307,170 571,128 651,766
o= Y = 13,315 11,571 12,239 13,011 13,344
- EAE 5.7 4.2 4 2.3 2.0
ZRA R 40,764 43,108 46,138 51,942 57,327

L =Ae 17.4 15.8 15 9.1 8.8

Am BN RESA; S5 8=Y 5854 N EAA AR

EHEARE FY2012 LAY Ao A= 5019 9] SAE Aldstiey
SAONA 45209 YO A5 Aldsto] HA| A o= 40259 o] AAE A&t
At T AR A2} Fo]= F20089 2,6269 9, FY20094d 1,5479] €, FY2010
20609 9, FY2011d 1,9249] Yoj|A] FY2012¢ 4,0259] Qo2 Az} FZolo] &

A3t Z7Fstent,

(& 4y PAemAl SRS & - SRR 0|
g9k o 2.

= FY2008 FY2009 | FY2010 | FY2011 FY2012
H3H(a) 13,315 11,571 12,239 13,011 13,344
=X () 2,727 2,533 2,544 2,782 2,534
27 SRS 20.5 22.1 20.8 21.4 19.0
AR O) 6,788 6,092 6,207 6,884 6,284
A 2Hb+c—a) -3,800 2,946 -3,488 -3,345 -4,526
B3 E() 2,588 3,198 3,541 4,142 4,249
) 541 677 838 996 1,042
A TTEE 20.9 20.8 23.7 24.1 24.5
B F() 958 1,122 1,284 1,726 2,706
A 2Ha—b—c) 1,090 1,399 1,419 1,420 501
FEFA A -2,710 -1,547 -2,069 -1,924 4,025
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B FBo)M 2A AR B0 mH ThgAEut e ATt Fck 2



BN =aizses xesa miis

o AR} FEE 532,233 ), S 8449 D)} BF495% ) Al
ouf, g2 gpoto] of 2 S URF A = 5899 US| H27h AAYFHGIT.
WA= A7 2 A oY AR dFo] AE ek A
o A AT7 2 F5S BG4S Bole A ARG 7Hdske Ae
ZAark ek 2aart Qe F52 B Al A ske A2 vl
I AR AT o) BAYSte AR B8-S arefste] AEd Herg Alflof

¥ Fastoe,

XX et
X e+

=
3

=
jui)
oY e
et

(& 5) HEAe] sieleXIxKFY'12)
(F91: 9 €, %)

; ) 31l )
PE | aw |y |xisa| w3 | 55 | 201wl | 36| e
2222} | -110 | -844 5 495 | -2,233 | -589 35 214 | -4,025
B %) | 2.7 21.0 0.1 12.3 55.5 14.6 0.9 | -5.3 100
AR BEALY BEEA F40EY S84 A 2 AR,

II1. ST 2y 24

1, M3 i
Augel EARES et A o]2How wo| o]RolFrh Gajekdt

L, Bt BT digh 54 27stel4] A
£ zlopfi it} Kaluszka(2001) & R 30 o3} 3

uota-share ZJH 3 A ko] 7} A& 292 2ot

Matsuoka(2011) % EE|7-E 2 Al B0 48 o] Salq Ui Lo A4ke] 27

|



25ESIA] BRI TICEIE? n

o] R F-& A5t

oMol EFHA AFLE= WA o]FE - oF4(1999)= 7H HEFA
(Zeere) e A HAette s HESen Aoty AMYEE & PR 9
oh AEeH1999)> SAAe] A H Akl gk Aid
H2009)& EA4ALe] HG3te Aol nA= 84

o
fu
o
2,

)

_O‘L

2
|o

H xR
2i

r°l'

AR Prgo] A8 A7 AR Ha Ade afsta ARy H4 7

A AAEEAD O] AR EEA T2

AL AzAom BAT ATE llth B AT Var AdE o)A A

03 B F DAL ATARES F1eA I v)awsto] Sejibel dukialn
A 2A7E A S Ao 24 7|2 e] e} AhshEic)

o
;:
ni

2. M oH
W el EAte] Ay E4) FEREGIE)E HAke) AR W wg

Aok LEZe| 0 5] o2 71X 2¢l0= QI3) thE A Lhehibn], 3 34} ol A
T RYSEEE vt uehA, 4o A4 s vhefshs A oo Y
ftE slxke] 7] wo) 7] wlite] oj ol A shetsy| i Brbssteh
Yog, Bestme] 444 Bk 18] Sl HA SHEAA YL shtel
S| EASA R TP ste] AEY SA = HGAF Eofle2] HE/dol e a4
AR} ARG v WO RH, Seliket WA Age] BahE HH4L Hrh
SHaLA} Bhek, o]z, HOShEsl RolA 28 &e] WEA o] Z7hskal Lof e}
RAHEo] Folupy] o] SlARE 71 AR ¥E) Yoo RATES 5
o]7] fiizolt}, 1ejug A o] HAdte = @ AR g ARo] UA| 5=
o] & Ao|t} whek 718alEo] Q AR H T Wity o]l HO9SEE 2
o Qth= Aoy, wEhA AEH SA7F Wrh= e ou|shA == Zlolth
2L, 71gAhEo] AR R Hrhd RARES WE et o

JH o W

2

2
l_n: N
o 4



BN =aizses xes? mis

Atk o] T ko] SJALSY] 7HgAHE R T 2 o], S| A= Al gE5AdH ol o2 Hoh
a9 BER, BYSA= ARG AkS Sl TE 7HEAHEE T A7 vhEofofqt gt
o}, o, A EY Aok BF Stop-Loss WA L ZHE o] Fo X =7, S == ¢
& A (et & wf) JRFAZE Hfohs &4 BREFERM(=T —
fM) & 7HskaL, A S = Qe HEA RS P EHL SRl S(N+= A EE A

opstol| Al HHB|AZE 7EA] = AA| Hl-g-ol2kal sHH ()&= Al g H A RDLE A
HHg P go] "t F, QEP R Qlafjx RIS HA| H]-§-2 ToA]
S(ME ZgHeT), o]uf], Stop-Loss *FA12] ARG AloFo &2 QlaA] f(T)= th&3t &

o] EHL 4= 9t

l

f(T) = max(0, T — d) (1
T = B A HYE
d = BN HaFE

I8 RMDE SN E o3} o] A e|ak 4= 9l

R(T) = min(T, d) (2)
S(T) = R(T) + P(T) = min(T, d) + P(D),
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AR R P(D= LAl Al RAVHRIAE A&dhs RARR ST
t} 2822 HII|AH= R(DE F)AFS] 7HE- A (Available Capital, ©]3} AC) S
HAS = ewh Bdo] Aok & B gAY 220 HH0AC > T AC >
RMDEZ HAHE 22y RN = HA] SHEHpo|w Fat(E8f&2] 22 370l
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L oto] 49 (Worst Case, ol 3 WOTHA] 2748 4= Gleh. o]7]4 Zope] Ao

VaR S AS RS o) et o] AHE 4 gl

WC = BE + CL x R(T)2] %22} )
W = Fote] 79 ATHHT
BE = B AFR YT

CL = Al&] A 4>(confidence level)
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FTEERE 20124 &3 BEQF WCE F481L, of7]of 2012 AAEARE BH
sto] 20121 AA| 8AEE AFESHES Sto A 20129 AA| 7H8AHE R W Rt
o2p BHoteo] A4S AduRast gk 20129 AA| Esfgo] EASHA]
gh 2 =12 20119 Al o] 2012 thu| et ARG ko] AHAAE AR
7] 91gk Aol n & 2012 £3& BES AHE-aHTH

20009 56 20119714] 59 238 AR(E 6)ZHE 20124 £3)& BES
F4317] SleiA AP AP ARSI, WCE 737 fla A= Var 7
g5 ARSI

Year =N | NN E3 off &t Z17|

2000 65.7% 72.8% 49.9% 40.9% 90.8%
2001 51.8% 67.2% 44.3% 38.50 84.2%
2002 58.1% 68.3% 44 3% 42 9% 81.6%
2003 59.0% 76.7% 47.6% 50.1% 82.4%
2004 63.6% 72.8% 44 9% 42 8% 88.2%
2005 44.0% 76.6% 44.5% 49.1% 86.5%
2006 38.4% 78.7% 48.6% 47.8% 83.9%
2007 41.4% 72.7% 55.9% 54.1% 81.6%
2008 41.3% 69.6% 57.1% 174.6%" 79.1%
2009 41.8% 75.2% 59.8% 97.5% 79.3%
2010 58.0% 80.0% 61.0% 95.7% 80.6%
2011 57.6% 82.3% 64.5% 65.3% 82.9%
2012 59.2% 84.0% 68.3% 64.6% 83.0%

1) 3482 2008\ EE> HAAZ|7F ZFE o £4 AR & Al 27k

20129 & 34 £2BES AP ARG R 24317 Yl WA 22t

)
FEUE AY37d Y AAAS AFREY, ARFS AT 2 FBE
° HPAARGS] Ago] AT 2O erget wh, SR AF 87

8) Variz 713@9& A S0 AFEEE GEoHs FPgsloA Fol1 Azlprstel A
Fugre A,
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wao] Apgo] AWA] P A0 et £3&0) BRee HA 24 9%

EREE Eet)

A Shapiro-Wilk A1 H 5= AAIR A BF iR AR TEAA

© 2 VaR NES B34 WC S AFESHE Ao] MR Ao 2 Lehytr),

E7) IHEM & EHrd 22 85 21

=IO XtSAE =35 ot 71
P-value 0.20170 0.02868 0.00033 0.00660 0.03230
slAEA A3t Fail OK OK OK OK
p value 0.1171 0.2156 0.5932 0.4563 0.2592
Shapiro-Wilk OK OK OK OK OK
Ae A% A

O

upeb A, 7FEret A9 817 R Y
Y=a+bx year(2012) (5)

02 20129 HHRY EHEEOE FHT F WC L& 1S HOR A&

Sl

WC = BE + A% x mEw ©)
9) &Y WHO BN ESofjde] Bl mejRio] BPA YL lognormal HEE

ARgEHE Alo] AAsiet shAnk & l&-&% shubol gme] ek &Ao] ohyet of &
2o Fgko] AA| Esfe] et HA0R FAK R lognormal EEES] ol et
FARA I lognomual £} g2 Ti_l 547} ol A9l normal S} FrolzIr).
2 Ro A FEME FE Yo BE 9uo] g gt AA £Ee gl
T wjeA] nomal BEE A850lE = £AZ 92 WE B 2AEHE A 1,
S5 6Al 71, A4 209 A ol ek Beksto] nomal $EE AL
10) SPREEL E5&E 1 RS AL
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o|g7] At&H BEL} weof 2012 AARFRE tflste] 8 FAHERC(=(WC
—BExXEER)E AT A= (3F 8) I} L}

(# 8) 27K AE 2t
() ek 2, %)

XN XSt =5 aflet 71

Zbxpo] s EHAE 9.79 3.66 3.76 13.64 2.80

2012 BE £3[& 51.72 79.67 63.25 87.79 79.55

2012 WC £3)& 67.83 85.69 09.43 110.23 84.15
2012 AA IR 133,447 | 11,642,959 | 2251941 | 252966 | 37,626,232
2012 AAAFEEF 78977 | 9,781,104 | 1,539,159 163,311 | 31,241,601

2012 AA|&3]E 59.2 84.0 68.3 64.6 83.0

20124 BE A|FREZ | 69017 | 9,276,108 | 1424244 | 222,079 | 29929862
2012 WC =& KT | 90511 | 9976569 | 1,563,550 | 278,838 | 31,660,859

RC(=WC—BE) 21,493 700,461 139,306 56,759 1,730,998

flo
18
~J
\O
(@)

2 AR 20129 A GEAF
AFgEHTE 6009 Yolglen, WC FAHEAFTL
RC= 7 Q] 2po] oF 2159 olqit}, 7t T 2 4HE% RCgS 27 Hohd
ok 22 63 5u1 O] 91(2,649,0179 9 ¥)o] EThy),

3hH, 2011 3| S AA AA| ] 7HEAHE(AC)S oF 190 (18,996,1428] 1
holtha, i}, o] ZRGAHEL K el AArkE flsliA SR A A} A Y
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Abstract

The regulator of Korean insurance industry concerned about the
reinsurance deficits, since reinsurance deficits have continued even after
the economic growth of Korean became modest. Although many
insurance literature have studied theoretically the optimal reinsurance
structure, none of them have empirically measured whether a primary
insurer or market cede more than necessary. The paper tried to fill the
gap.

The objective of this paper is to examine whether the Korean P/L
insurers as a whole retain or cede more or less than the optimal level a
given risk-based capital framework. We first estimate the required
capital(RC) for the insurers in 2012 based on past loss experience from
2000 to 2011. Then, we calculate the available capital(AC) of the
insurers based on the current RBC regulation. We finally compare the
RC(required capital) to AC(available capital) and find that the
Available-to-Required Capital Ratio of the insurers is 247% with
confidence level 95%.

Although our evidence suggests that the Korean P/L insurers could
retention more than the current level, more researches are warranted to
confirm the argument considering conservative risk appetite and

risk-taking strategies of Korean insurers.

% Key words: Reinsurance, Retention Limit, Reinsurance Deficit, Optimal
Ceding
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