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Abstract

It has been pointed out that the classical credibility model used in Korea since the
beginning of 1990’s lacks in objectiveness. Recently, in order to improve objectiveness, the
empirical Bayes credibility model utilizing general exposure units like the number of claims
and premium has been employed, but that model itself is not quite applicable in the country
like Korea whose annual and classified empirical data are not well accumulated and even
varied severely.

In this article, we propose a new and better model. Based on the new model, we estimate
both credibility and loss ratio of each class for fire insurance plans by Korean insurance
companies. As a conclusion, we empirically make sure analysis that the number of claims
is a more reasonable exposure unit than premium.
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1. NE

B389 AZE(rate-making)e HIAEFY 713& AAS = ALz UFE =A ¥otor 3t (not
excessive), HA3or sl (not inadequate), FZ3A AFHoloHE  ddTHnot unfairly
discriminatory)© 88429 393 o] &5 Aol dtHolr}, E3] P LS A% 8T &
2% 9 3l &3] &(loss ratio)& IA A7 A9 FEUEHE 2AR FAHHY dEd AT
&S FAHY A HduFe Y FAHY dFo] HEEHA god ohd) vt $u
gho} o] dxd - TFE & &9 WEZo] At APuolErt REF FFsME ol 93 A
§38t717F vl ¢ ojFth ol 22 o & FEIL AAY LA &S AEs P& AFAHE V]
g 4 gle FAFH U959 shvrt A3 E(credibility) 2 do]th

AIEE g3 2ol H A K (current knowledge)$t 74 8 A B.(prior knowledge)E 2 A3 715A A
88, & &, &, Y5 57 2L FAHAY AE ol 4L 4.

FRAA=AI=(DxHZAHR+(1-)xBFAR
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71 H2AEE gL 71 HIdRd JHE dojHE Tt FEFRE 1dH e I ojHde
o AAE APdolEE =3,

d7lA 8% AL Mk Z& ZAAs= AU ]9 HZ Wyol wat AT o]EE AFAUFTY
(limited fluctuation approach), 2%t} ¥ (Bithlmann's approach), Bl o] x| ¢t %9 (Bayesian approach)
o2 UF7% 3tHHerzog(1999) =),

AFE o]Zo] gk AT AFoo &L 1010dNRE vZ3 282 5 BFMATAA &35
AL 1 glon Fo3 =F ¥ o] Herzog(1999)2] Aol AF=o] gt} &H, o]o] dhg Fuie] &
T+ o132 vt Ho g HE4(1994), ol F4(1997), 1744 I 018 F(2001) Fo] e, 1990 dd] =
e AGY WEYol $EHoz AR HgHD Uk

B =FdAe 2 93-S A4kt Bihlmann® Straub(1972)9] 2@ 3 wlo|2 A E 2dE& ¢
guiel R LEE £ Bt dutstd FAFEA o= AHE S ALEHAT &, At
2do} 93lo v AP THE MIAE E &HES FHE 454 BHE Tt o] 24
o] 487t 48E At

e

2. ¥R 9 Biihlmann-Straub?] 233 wo|= ANI =& o] L3 &89 =34

21. g YEZQ 474 73

Bithlmann®} Straub(1972), ISO(1980) 2 Herzog(1999) SolAX = &£d&S FAH7] 93y, & <
¥ 1>9 B3 YEEZ QM 53FE BAZNSE EF T2 g9dA AAsa 7t$X2 AMEHE 98
G E BEgae sH gy XEZ S e Ands, &Y & AEDAR AHgEe
Rol Bt A& 4 1 T3 B welAY], @A A Fol wat FAV|Go] TEEE EF §Y
2 Fe AL F AESA HAE F Uvke Ao] RPAFY Lot

olgl & AN o, o] AT o] FF(2001) TS <HE 1> F UM 1>~<7HY 3>dM 9 2
o] 33 FAZNNE THE E, 7M5AE dutdday E 2 3%t T34E AEs &858 F
A3t

<E 1> BIXEEZ9 T4

{x (#2&A], 7}FX) 49 54 29 544
=3 1 9 () 2y | 2AF 2R
1 | Xu.Ew) | (X, Ew) (X, Eiry) | @1 | #(@) | o 2(@1)
2 | (Xu.Ex) | (X, Ep) (Xore Eery) | @9 | £(05) | 0% O 2)
i | (Xa. Ep) | (Xg, Ep) (Xiro» Ein) O;| ()| o (o )
K | (Xn.Ew) | (Xw.E)| | Xz . Exrwo)] O | #(Ok) | 6 X Ok)

A7M, BEHF X, A% Ee 27 539 RIEY £683 99 f3uase Yehath
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281 @8 FEHUFEAN (539 YYRSFE Jeld /1(@)9]' A(0)= 27 i$39 REFEY ©

B dehdth E &g X9 BHE AtololE thed 28 7P E0|(ISO(1980), Herzog(1999) #2)
e st
<M 1> o| 2AY BEF 0, (i=1,2,,K 7} F44 o, 895 X, Xp -, Xirg
2
06,

T 5ol ElX, 1 0,]1=u(0) & ValX,| 9;‘)_ A 6, 5 p % 27

E;
EAGT. 7N, AFA E, E (579 t 9% 989952 /1A gl
<7HR 2> HE (X, Xp, - ,Xﬂw L0 = i=1,2,,K o Watd =Qoltt. =8 6,
0y, ,0kt AZ 5Yo|1 5UR
<M 3> BEEE X, o BAe fEs

At & LEE 9 74 B /AN o] ZAHH olFE 200D g FFE &H&H IR
FAYE 47 dg QDA 2 C2A% 2o

X=zX+0-2Z)X.. (=1,2,- K 2.1)
Z,~=——§L/§— (i=1,2,,K) (2.2)
E,+2
T

A7\H, E. ¥ i 57 A9 9YeNSE vehim E, SFNRNY sz 27 o SFus 0z
B4 0?9 244 44 G 2o

~2_1 2
2 - K( il T(l) ) gElt(-Xtt X ) (23)
2
Tl= 1 [ w—( ﬁ T()—1)-2—] (2.4)
f E2' 1= E
(1— '

8 X, 9 X £ 57 gasden YEZAO AMLHSS 27 Yehin tgo (26)4
3 @NAHoE ANV B8 WE OeH 2ol X, 9% X 9 29 AFo E, & E & 7HFAA
Axbstct

W= ,‘i 2% Xa— X ) (25)

e 99 @HNelA BE Hsh ol $I Augel BAFAA Tle T AR A= T4
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o] glo] &47 vehd 4 uE w0 T AR TS 3% <E 2>9 dlolEelA &dd L& 9
o9 E,2 AHSE A% 72=—0.0207667} Ho] 539 AyE 2 &889 20| oYt}

ol g ojzL e 23 Ystd ISO(1980), Herzog(1999) Sl AE 729 Zto] %27} o}
=002 &= AL Audy YR o] A 534 2AHEH L) BFE X.. 2 2UsA Ho &
Holx £ oyl Stk

o
Ho

>,

22. T 7ldige] 249 NER FAA

Ao 2AAL B F27 A= A2 R AU,

d7|Me T8 7luge] 24
r2e 537 /U A4S ey g (X;— X ) 9o g8t 8 9N, X & i
TEY BEEAEs veie 1 AL odd 2.
_QWE,
Xi - = Ei. (26)

A COeOANA Ey v i 589 td9x APGHATE Y E. gEn

A

# X & ZEEZHL AA FEEAEE YUY 0gH 2ol 1, % 1 & HFAA ARE

[‘4*

7._= =X 2.7)

=1 T

A71M, 7; & o9& 28T 2o 7r=§‘_‘7t 2 Yehdg,

o 1 _ 1
T Vd?‘(X,) ] 2+__Z'_2_ (28)

Re). @9l <A 1>, <M 2>, <AHA 3>¢ VEAY W SFT AUge) B 29 BRAYAE
983 2o

"

__1 (¥ 7 N2
-5 glz,(x, X ) (29)
Z9. oA 08220019 <HEAY>H g (X;— X )? 9 /dge bey 2o

EH(X— X ) =<1—2ﬂ>vm‘f5> +Va( X ) (2.10)

714, X; o X 9 24e 474 08 QIDA % (212437 Zo| A,
Var(X )=Var, [E(X ;| 6 DI+ E,[Var(X;| 6 )]

2
=45 =L @.11)
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Varl X )= Vm(X)_ﬁ—”i—l—=§ i _ox _ 1

=17[ 17[_2 T =17f2 —”2—7( (212)

metd, (X,— X )% o Adzge oed 2.

B(X- X )=0-22H-L+ L (2.13)

glol 28)A da) Z,= r%x ;0 AYstng Z= ﬁ:}lzi = f} 2 2

2, T =T zroli oL (2.13)

Ho] chgsted Aluigke Fakw ohed 2ok

N — 2 2 Z—7.
EXi— X )Vl="% "= Zé’ z? (2.14)

gotd $34= g 9o 2o,

£, (21429 dHd [ T899 A= Z; E
— zZ—
BBz X~ X = 825

e, £ 2o BRERAE 99 QOAT 2ol i S FEEAET AALAL A AFY
2 veu,

_é(l" )1’ =(K—1)z?

1=1

23. @A HEAL odF &L FRAR

ool (29049 72e 34 g4vt HE v 2gstuA st [ 5FY AAE Z,
of e Ze vAY wEAA Axe me) ¢ 2 F3
Ha,

O 197 : 2340 o8 SFU 249 gy 242 T2 & Ago

@ 294 1 29 27] FAANE T,’=0001& AR HT}

g yeta 9
933, 1 ARE o3} NY=g o8 e &

@ 394 : T3 7,°=0001L the Ao dstd 57

Z7MEE A; & ANEY. o714, 2
VNEEA; & Z4 387 28 ¢ 5 3tk

A= —Li = (2.15)
E; + /2\2
7o
@ 4974 : 2/NHE A, 7} 438 A4 FFEAE X Ve ooy go| A
x Y= ﬁ'(A )X, (2.16)

714, A= R A0l

® 5974 : 21544 Z e 2/AHE A X A X Vg 7z ggstd 7 ¢
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® 69A(NA=Y £3&9 F3) 1 ¢ QLA~OUAE ut
tAY e o

2

T

3.1. Z¥dolg

Go A =% £3d mde] AEH By
At TS <EF 2>F A8 57037

ks

Tl e A;=Z7} 9dt}. o] A& o] &3lH9
T 44 g QDA 2242 FHHT

<E 2> gARYPe TEE - d=d

3. Abel 24

b

Jz
o
2

3H

1 7EY, T, 9
T AT Z;9 &8e X,

NS 98 ueE 3AREY 5097 A8 olgHE
ERE(53Y) RE8, And$, &,

A
—

(FAT: A9)

T8 1995 1996 1997 1998 1999 A

HEE(P, 15,143,703] 19,196,598 21,492,493 23,500,781 25,604,894| 104,938,469

F | AR (N ) 1,169 1,247 1,587 1,782 2,583 8,368
o EA(L ;) 6,735,360f  8509,243|  7,341,296| 10,869,345 11,154,844 44,610,088
&3 &(%) 44.5 44.3 34.2 46.3 43.6 425
BHE(P, 98,812,393 104,372,392] 101,424,918 89,634,491 88,223,815] 482,468,009

4 A 2hF(N,) 1,008 1,093 1,564 1,672 1,908 7,245
ks EH AL ;) 41,700,683| 56,552,270 49,215667| 43,442,040 50,757,396 241,668,056
=38 8(%) 42.2 54.2 48.5 485 575 50.1
EHR(P,) | 245004,734| 237,825,157| 200,801,058] 171,644,136| 142,202,312 997,477,397

T AL AF(N,) 1,023 1,068 1,408 1,451 1,724 6,674
ci S H(L ) 98,020,057| 105,724,480| 163,502,317} 106,366,259 102,660,190 576,282,303
£3)&(%) 40.0 44.5 31.4 62.0 72.2 57.8
BPE(P,) | 358960,830| 361,394,147 323,718,469 284,779,408 256,031,021 1,584,883,875

A ALRZAF(N ) 3,200 3,408 4,559 4,905 6,215 22,287
S Y( L) | 146/465,100| 170,785993| 220,059,280| 160,677,644| 164,572,430| 862,560,447
EHE (%) 40.8 47.3 68.0 56.4 64.3 54.4

)1 2x: 3ARY EAAS YR IMEY, 2000. 3)

2 REE(PyHe AREIHE, &Y(L )

TAERAY ()5 F)

o gt
Aee 2z e
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32. 98 7AA FAH g

Ao Jldg £e 489 ge 2t
T2=1,32,525.693
da, & L8 AEAR s QA ol gitd 533 sld@e] B %2 FAd
7%2=—0.020766
7} sol 534 A8 =g &g FHo] o)
e 471INE (215)49 E o & LS dAAA Q9NN Add g 349t T &
LE

9 23)4& o] &3t T3

M

NS Ty =00012 MAste] WME A A3 the <E 3>|A Hi ubsh Zo] 193]9} 203] Aol
7} 7% HA eI Qlo} 72=0.001383 = r 22 A4
<E 3> HEAN wWE 72 o Wg

13 2 3 3 3 4 3 5 3 18 3 19 3 20 3
0.0010644 | 0.0011209 | 0.001169 | 0.001210 | 0.001244 | --- [0.0013810{ 0.001382 | 0.001383

-
e

o

<E 3> Ae Q1A R QDAL olfdle] 2 532 £aeH VHES FHY thg <E 4>
o 2},
<E 4> A2e Bdd og 53 AP &g 4

5854 FHEY Adur-E7A THEA
FANIAE 4.44% 20.13% 37.53%
FA&EE 56.55% 55.86% 59.13%

A9 2 AF5H BMAAAE AHEYE FYEAY AT HoEd o] dNEARY G5k EF
€& 0 9 E Yepgt ol RL thge FolA B v o] AFe E R
= &g Hapt ddrEdET 3] i 22)408 FAse FHENRY A
Aste] (2.1)4ez FAHE $EHE &AM E FIAHRE Role
AP oL EY S o Bo] &2 Aoz HMT + ot

<E 5> TE &dde HA
sud - iy EEHA HEAT
4 3,922,017.6] 1,801,562.258 0.2019
b ils 48,333,611.2| 5,331,459.706 0.1103
e 115,256,460.6| 24,302,289.880 0.2109
A 172,512,089.4| 25,080,879.920 0.1454

el FgE wo]2 AL AFAUFYLSE uEHE nhH M Ede g XTEE LY oA
o] A% (the degree of heterogeneity)Z Wr43s}7] $1d mddg <& 4 o}
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4. 4&

oA & upet Zo] FEE NIEE AFLHTY A7 FEW 949 @A F& zy
AA4Hs Aoz A¥DATY 27), FFW B4A4Y Jd@H 538 1d@y 24 o8 2REd 1
Ay dxd, 534 ABdolErl RF5n &5e9 MEZo] AF Ao 7 2i<02 AL B4 £
Qo] Z;=max (72,009 2e ARHA 2AISO, 1980)0] FoIx|A| gow 53 A5} £3)&9)
AEol oy¥n.

weEby B =84 AetE vie} o] ¢ 29 £ F4 57 He AHE 2do] Jasj B
FAAE 2o FRA} G4 °J'T'Z} He 2383 dolz AFx AL ALy, ok 45
e T8 ole d87tsAHE ATt

tut B =Fd A& Bithlmann-Straubg oA Aztsle 39y E 24 &89 L & A28
At E BAsgod, A4 HeS AdMs E 24 AT 89 olEHY, E¥8 Py, Aty
N &3 L, 5 o= A& &8t Aol FA7 ] dig Abd ASE stofof ginh
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