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1 % (severity) 2 Bl %= (frequency)®] o= UERE = glom, o714 AlEd Aba 1

Fah Rl AR A ER BVt fash

Ch(Kim, Park, 2013). AHga} HAE AHLE Wkst 4EE of 4

7}011 g3 T4S Tk A5E AN B wet RPE AHo] AA tE2A
otk Aol WA Abare] 54 shet 9 A BAS F
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AFAAL WA AL s 2 &S A A3 L, Jeong, Choi(2014)E Al g

Pom, Kang, Heo(2015)+= ¥Wks} Mold HEF S o] §3te] waAtal BEFs
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X759 1Z(the principle of equivalence; off-balance)©|2} 3t R 7+

of gtk

oo e F A HW Ao B eRoldE vd de] 2R ol BHES ATl A%
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ol G4 Ago] Erh =, A Aol ME WEo] Ax gornz vakd ¥4 JHe Ag
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PR AL e dHe KR tE B aHAHse] By ERstal k. &M%}
oF SR Abolel @l Hola AT BER AAS feid e EsEPAG 2HA B
Hol Aoty EsfRAte] A, WA ARIE S9 HYn 24l dasith Aivle it
wdol dagh AuE 1 R F7hE F9h dgo R, 9E i Awstete] A3 B
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ol gl melel ge dSehs el FAl BAle] Pasith F4 Bl o# A7 Cook
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2 1 % Cummins(1980)9} McCarthy(1998) 5ol <]3}o]
of gt me H AAE BAS A8 A7t Kim, Park(2013)ll 9] 3l Al
o83 A7} Kim(2013)0l <Jaf At .

thke A % Aol wale] A AT 23bel Hi 44e Eao doEe) 243 B

A8 A7E vng Agelth X AN BT AF L) 2L Lo Fheks B
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W5 2y, A9 7127 ANFE Y, Sold AN wel wPS avledlch 389 AFAe
BAlAE Sl S BaAke] A4 HloEE ALgate] B =RolA Aok WHES o] §del ¥
He ANelm, g B4 A9E ANt 9 2yE A% 442 5 29 99 va
foan wae] 58S ST P 4ol 3ol A AbS A wEse) AR A%
2 vigon g mdael Byl ofm el Ausi, Weeld ABHOE Agek s
Pt B ATNN Ak PHE wwsta Fel aokstel RS vhre s

TeaEdd 2w dibqow Am FJA Ve FHE AFL A% 7]E(the accident year
basis; AY), A} A% 7|F(the underwriting year basis; UY), 3|7 1% 7]F(the fiscal year basis;
FY)o2 #RHrh AYE 8ld Aol Ash Aba= 1gh & Alcke] A Jdxy Byda
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H 2 38R A A AF BRIYZTLS A A FH 7

ol wel A5 BEggo] of¥A JHEHE=IE UeRE gtolth dAl AME-E = LDF
2o Abedat, Vet At sol Ath & wmwelAe LDF-;_T 01%6‘}04 #E Edf(the
ultimate loss)S FA3staiz} sty 4% 2F EdS o] &3te] BYs v odS5EAS At
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Table 1. Run-off triangle

Accident Age in year(j)
year(4) 1 2 3 4
1 22,105 22,329 22,963 23,374
2 22,486 23,557 23,679
3 30,143 29,240
4 36,769

N

o714 22,105 7|5 A% 1de] wHAsE B3Alae) tsle]
ojmte}, Az gztAge] e

1 f84 H
7 AYS] A4S dehdth 5, 5 Wzl gl
T AYZHA ] A Esjds otk mEba abbee] Tzl shdke] weke @ AlRelM &
= vele] Edfele YAl drkJang, 1997).

Table 2. LDF calculation

Accident Age in year(})
year() 1-2 23 34
1 1.010 1.028 1.018
2 1.048 1.005
3 0.970
E = A" HolHE Ak ARy} obd EV|ARCBR & AluEY, jE WAEIE 9
n gttt HE %‘B‘HO—H% AHEsH7] s AbaL diolHE Atzskete] ARgete TWele AFEEw
A ZFo]WH(the paid loss development method; PLDM), A <=3fo] ZIA ZFo]WH(the incurred

loss development Method, ILDM), Hi A5 HEFUH (the average payment method; APM), 5o



AEAY &3 A4 AR A2 P R B A7 o3
H-3 A& WY (the Bomhuetter-Ferguson method; B-F) 5] ATHOh, Lee, 2014). & =FoA & =
Ul S BgAke] A &Es|d A5 7F AFREF 7|Ee]2E PLDMS ©]-&-3F3ith

22. &&= A183]9] B3 (Model 1)

714 B,9 B, 37 A 4 (regression coefficient)Z E2]+= A} (constant)©] ™, e 2 ZH(error)©| T}
Y+ AR x o AEstgoly, 2 N(0,07) S WEE SFEHSFE JHA

23. 23 A A g4 B3P Model 2)

sk Aol e FALF ALRAEE T4 For QI AL WA FAF F7h 5)°]
o] dehus 540 7] Wl 2718 AXFFE E&sto] Adal s
TEe B =io] Eause] Hgsigon 1 28e 181 2riKim, 2013).
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Y=3,+0,X+6,I(t,) +B,I(t,) +8,I(t;)
{1, ift =" uarter
where I(ti)= e ah , 1=1,2,3
0, 1ift;, =" quarter
4714 vE F48nA a4 2719 LDF @tel S Rolu,x & Altke] Aol el 44w
T2 FALd gt 2 (parameter)E 5] Y% AWRio|th 1(y),i=1.2,3% 7 3T
715 Uetdlle AAFER 12719 49 Zdds g5 @A Ha, 2874 g7k 3274 =
g EREE Bele] BRolv], aksllt RE AN 9l Bael Hol 44 male 4w
& Falo] axvlel aus FRa A

24. AR 7)1 €7] AAFSF E¥ (Model 3)

AHT)E7] ANTE BYS 23804 Agd AR ANFE RYoIA 718715 Frkste] &
AZ mFoeltt, 71&718 1ASe] LDF #& dSshe B8 Hu 7275 F7hste] &A1
o] s #7119 LDF #& d&sh=dl ol tf &3l Wajolgta & 4 Qitk AlSk Ry
e 43 2o
Y= 8,48, X+BoI(t;) + B3I (ty) + B, I(t;) + B I () X4 B (ty) X+ B,1(t5) X
1, if t. =" quart
where I(t,-)= 1 ‘ z.thqua r , 1=1,2,3
' 0,if¢t; #4" quarter

2.5. 5ol" A A 28 B3 (Model 4)

AEARY A% ool 2D e woly) A RIS WA PAse) BAS ANetud @
. o714 Folde nHske olfre w7k FAle) Wal, navlEe) Wal, Al el sl



Soz FAL MFol WAHE A% 1T & dke FHol Uk Solue neld 2y v
23 2,

Y=0,+06,X+BI(t;) +B51(ty) +B,I(t;) + B (1) X+ BeI (ty) X+ 8,1 (1) X+ 3sS(2)

1, ift. =" quart
where I(t,-)={ A B X
) 0, ift; =" quarter
1, ity > pt20 o
S(Z)—{()’ ify <ptoe i=1,2,...,54
A7 S(2)= 5ol Zl/\lfﬂ’“olﬂL EOW AAZE S(Z) 7 AA Ed Y ARE o]k AbaL
A 717HE & AR ASE AFES dolH g, $oA pt+20E 29EE #hE Soldo® dd

stol TR AR pt200l5e ;S Folgel ok Buste] 0o A AL v
@k B AT Sl nelsel A S d3sus wu

3. 4% AR 24
3.1 4 /8

Asuge NRAoE Ao /1% v @, B, A7 AR, FRE A o
b, AT AR o FolA glom, telilde wadEed weh 2] dre TR,
@A SllelAE el gt gEig 2E gud gg 1y Aol oFsheel gdol AY P

]

of ek Eafe dolel S ARgste] FAEM S dAlstaat Lhﬂr. dtH oz diEe] 4 wilel
Hlel] & 2do] Al Yehes F40) akste] tig deo] 8% A etk v tiele]
A5 Aeak BAR Eddo] gAE = AZIZF Wi dEA ey Had Wgo] S yehd
ng 2 ddMe digl 2R Ede ol E Abgatel HE Edlds FAsE dATE A

A g
WA A% e $4¢ AN LDREAS A 44 deld Fustk Besit 7 A

212+ 8(loss development triangle =+ run-off triangle)

B, A Baeel £d A4 4
oJHE AEIGT AF ol FHL 98 2R g

A EnAold 2% Eaoe P wyozy 4eARd, GERe olgee o
oGtk ¥ ERAAE FH0R B A 37 2, 49 ANGF 28, 487197 A%
G+ 28, Soly ANGF el 2Y 5l AAE AdSInA 9ok F, ALD ) A4 2k

A, A Eae) dZo] we WAe] Folax Amusl wl,
32. Wolele] 74

AT EA4o) ARES HlolHE wul S RIYIAIREEH e A Asol AsE F
932,88071 = FAH O] Utk 1F E—Hoﬂ Fagk dolge il rﬂ% Apg o] WA & Holt), A
19931 17]5E 20069 4571704 & 56i71¢] A7 W FA Edd AR E o] date] S
A AANE £ WA ASCLDRHE JA7 FAs BTt Table 3t AY 713 ¥4 £39 Run-off
triangle e Ho|HE o]&sle] &d A AFE AES ARty F, ¢, 128719 A
TE oulgth. E =dolAe &8 A AerE A" S vlolEE wEeR HE A &

Aol 34 BAe AR,



AEANY £ A4 AF A% PP B AT 245
Table 3. LDF of loss amount for AY
AY Q % Y Y3 Ya Ys - Yas Yag Ys0 Ys1 Ys2 Ys3 Y54 Yss
1993 1 0988 0947 0954 0995 0964 --- 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
1993 2 1.008 0965 0.935 0990 0991 --- 1000 1.000 1.000 1.000 1.000 1.000 1.000
1993 3 0940 0960 0952 0983 0973 --- 1000 1.000 1.000 1.000 1.000 1.000
1993 4 0940 0965 0957 0980 0994 --- 1.000 1.000 1.000 1.000 1.000
1994 1 0995 0946 0945 0990 0981 --- 1.000 1.000 1.000 1.000
1994 2 0986 1.007 0955 1.000 0990 --- 1.000 0.996 1.000
1994 3 1.009 0986 0.954 0975 0981 --- 1.000 0.999
1994 4 1.051 1.048 0977 1.009 0974 --- 1.000
1995 1 1.010 0986 0976 1.000 0.972
1995 2 0992 0964 0981 0.997 0.976
1995 3 1.005 0.999 0.984 1.000 0.997
1995 4  1.012 0999 0.962 1.035 0.989
2004 1 1.002 1.011 1.010 0.994 0.978
2004 2 1.008 1.024 1.000 1.011 0.989
2004 3 1.011 1.021 1.024 0.989 0.997
2004 4 1001 1.099 1.062 1.042 1.045
2005 1 1.000 1.018 1.024 1.011 1.000
2005 2 1.022 1.017 1.025 1.007 1.006
2005 3  1.015 1.006 1.026 1.015 1.000
2005 4 1.092 1.120 1.021 1.013
2006 1 1.031 1.008 1.008
2006 2 1.000 1.003
2006 3 1.012
2006 4

33, vole) ¥4 Wy

2 oATE 4% Eao d3e B PAd o Ak, 23l A%F RS o83
o x}fcx}w T Eaote @ ARAA A4S Go G4 PULRE Tale 394
shol AAgks} =g W A4

Ak
AA .

Agd mgol fo% A% AF BGL o] AEF AFHS AEHL, BHo] FolaA
G A Qo RYSANA AgE HEHRES AHNZ Bk AR AFge
Waste] dlZgke] AW St FFAOE Fu A AF Lol A3 £F Frhu @
F Utk y, HE HlA £ 240 gabt HlonE wy A gl k.

) £39 LDF A5t y 7F 198 55714 Ay, olF9] 4% Ao] egsso]
AFAAE sy A EUE AL, ol Table 304 N o L e
ol y,, OlFolE fASH MARS Sushs o olad & glon,
A7ke) BEE AEAA 5% G5l AL Aleddeh mFe] foT A

B aEA e Aol BA AR RPN AGEIL e AEFTRS A
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g3to] 43k o vl 7K 23 F Model 17 Model 2= A7 H2 4go] 7b5
SRS Z7IvolHE TAH e dHolE e 545 aEste] Fr1How e
aejsks AAAAF RY S aeste] AlRkele EEolth Model 3 Fr14 0w F7H9
ofet MEe] &g TAlo W = e AN B oln, mpATO R Model 4= 544
oA A= WA Tom JAAAGTE 348 MEd Aol EAste F¢E wwske] gk

= u, o714 Aol HHo

o
e H -
= AE Y gE 28, olF FAHLE At Aok WA oE A Ryl
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Y1 = Bor T8 Xy
Yo = Boo T 512 Xo

Ygo = 0,30 T 51§3()X3()

TFE 5% oM A8 Ay, 4, Y Yu Ys: Yoo Yso Yo Y1 Y16 Yoor You Yoy -8 °f frelstAl v

gk feld 1) Bee) A% v AFET 2P olgae] ARH FARS AL,
SJelA] e RPEe AEHTS Aol BASAL:

Yy = By + B X, + By I(ty) + By, I(ty) + B, I(t)
Yy = Bop 12Xy + Bopl(ty) + Bopl(ty) + B, 1(ty)

Yso = Boso T+ Brs0Xs0 T Bas0(t) £ Bs 501(ty) + B, 5 1(ts)
1, ift, =" quarter

where I(t;)= . , 1=1,2,3
(1’) 0, 1ft,-,¢ithquarter

oo 5%AA AR A Y20 Y3 Yp» Yss Ysr Yoo Y145 Y180 Yo15 Yo7 Zgol frefstAl vebstth 9
=]
.

0] 2o BaaE weld 2w NP BEe olgae] FARE Agdn folsA
ore wgol 4% AEAEE ol gaiel AL,

3) AR -7]&7] A4 B (Model 3)

Y = B T 81Xy Jr6211(751) Jr531](752) Jr541](753) + 5511(751))(1 +661](t2)X1 Jr671](753))(1
Yo = Boo T 812X, +5221(t1) +5321(t2) +.ﬁ421(t3) + 6521(751))(2 +66‘2](t2)X2 +6721(t3)X2

Ys0 = 6()53() + 6153()X3() +6253()I(t1) + 6353()I(t2) +6453()I(t3) +6~553()I(t1)X3() +6653()I(t2)X3() + 6753()I(t3)X3()

1, if t. =" quarter
where I(ti) = ! 'thqu , 1=1,2,3
) 0, ift; =" quarter

497197 ANTS mEe Ad
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T
g A3 Yo Y Yoo Y5 Yss Yoo Y140 Y215 Yor zgol
7] AANZF BYE ol gt FAHGE AN
e AT

T2 2

MLt o
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4 Sold ANFE 2a 28 (Model 4)

Sold AR S(AE 24 BN pt20E 2k ge Solon dsel TR A4
S ut20 olstel A9 Soldol glrka wksel 0o Agste]l XAT AA Foolth, A

71&7] AAFE EZoA 5ol AN S(2) & Fhete]l v e =ESsith

Y1 :/8()1 +/811X1 +/821[(t1) +/851](t2) +/8411(t5) +/8511(t1)X1 +/861](t2)X1 +/8711(t5)X1 +/88IS(Z)
Yo :/8()2+/812X2+/8221(t1) +/852](t2) +/8421(t5) +/852[(t1)X2+/862](t2)X2+/8721(t5)X2+/8825(Z)

Ys0 = /8()53() + /8(153())X3() + /8253()1( tl ) + /8353()1( t2) + /8453()1( td ) + /8553()1( tl )XS() + /8653()1(252 ) XS() + /8753()1( td )XS()
+ /8853()5 Z,

1, ift, =" quarter

where I(ti)Z{ , 1=1,2,3

0,ift, = ith quarter

L ity > pt20
o )_{07 ify, <p+20° i=1,2,-,30

7t BgellM 5

2 Solf e SIF A3 Solde] Ul i Seldol gl 497t M wel kil
on2 AR S(Z)0l 0& Wdete] e WALV LDFE 5ol 3070 ZgE fo
T 5%NA HgE A Y10 Y20 Y30 Yo Ys> Yoo Y72 Ysr Yoo Y100 Y110 Y120 Y130 Y140 Y170 Y180 Y190 Y200 Y210 Y220 Yo2u15

o v vy 2B0] SO1GA LEISITL §01 8 2470 BEE Sold AN 1 BEE ol 4a)
o LDF % #4ain folaid ghe mae Aeloln 8ol 4T e olgalo BAaar),

Table 4= ¥ AFolA] AT 2P ALgate] WA aZglolth. £90] Folzt el A

% BRelA feld AT o] Y BFS ST d=F glolvl, 290] BoA gk A

o wgo] folahA grol AA FAuPAAA ABHOZ AGIL A AEBTHIE oy
2g dzgol

o) A 71¢7] AABLG Hold ANRE 1
v VA SolR0] AEHA ol AR 7127 AAY
FUF d2gko] AU X AolN ALY REB d2ghe AHge] A PR A
g F A3 wlae] ek H o] e ANsaA gk

Lol o oSl AT LPS Adeshs oA = A HolE ek FA] eaE Haseh=
e e Zlo] Tastth a2y of el 24 Bge] A ARAde aeskA] & A
Ape] FA et skl RS AdEFud LDF AhEd 480 efE Qlshe] HEAbe=
Eafe ool o] Ham F9de] o=l w5 vk

AAE AF el o] a7HE VYdle dF FH, 45 713, AR 79, A5 71 A
o v, a7HE AR, AR ol§ T, dF 7MY &8 B olae] &olA T ofe] 7HA
45 THH R adste] o5 7S AdAstolor dthal LA Sl

BoApdMe o= 718 AR S JFer o] d= 7y ke AolE Hlustaat i)
ojm, ¢ AFF VEELS dtHow JAAE F Sle FEFT FA V2 oiHrR FY L4



9z das 199

248 T TiE,

A A A E Seve 28 fosior stng, oriAe 7t l—frﬂ Hebdat Akel &

o]d& ste] HHAFZLAHRMSE), HtH U S AHMAE), HH U AESAMAPE)E <7
)

2 7 o 7]el Aol g wa BAetnA g,

Table 4. Estimates of LDF

Loss amount True value Model 1 Model 2 Model 3 Model 4 Average
% 101.236 102.023 100.541 100.541 101.470 100.541
Yo 100.349 104.184 104.133 101.962 100.148 100.853
Ys 100.797 103.585 103.315 103.05 101.472 99.481
Ys 101.300 101.708 103.105 103.776 101.567 100.443
Ys 99.963 100.637 101.215 101.836 100.534 99.274
Yo 100.716 100.583 100.122 100.122 101.114 100.122
Yy 100.521 100.294 100.294 100.294 100.421 100.294
Us 100.018 101.449 101.876 100.036 100.036 100.051
Yo 100.044 100.369 101.144 101.147 100.044 99.715
Yo 99.773 100.076 100.076 100.076 99.851 100.076
Y1 100.507 99.911 99.911 99911 99.972 99911
Yo 99.949 99.907 99.907 99.907 100.107 99.907
Yis 99.949 99.960 99.960 99.960 100.938 99.960
Y4 99.945 100.102 100.039 100.327 99.232 99.885
Y5 100.671 99.910 99.910 99.910 99.910 99.910
Yig 100.080 100.903 99.815 99.815 99.815 99.815
Yz 100.087 99.905 99.905 99.905 99.581 99.905
Yig 99.957 99.959 100.137 99.959 100.394 99.959
Yo 100.011 99.931 99.931 99.931 100.112 99.931
Yao 100.172 100.093 99.917 99.917 100.293 99917
Yor 99.989 100.149 100.027 99.804 99.804 99.924
Yoo 99.939 99.970 99.970 99.970 99.926 99.970
Yog 99.876 100.136 99.959 99.959 99.959 99.959
Yoy 99.932 99.994 99.994 99.994 100.043 99.994
Yos 99.978 99.993 99.993 99.993 99.836 99.993
Yog 100.059 99.986 99.986 99.986 99.986 99.986
Yor 100.215 99.925 100.137 99.991 99.991 99.925
Yog 100.014 99.985 99.985 99.985 99.985 99.985
Yag 100.074 99.996 99.996 99.996 100.018 99.996
Yso 99.948 100.004 100.004 100.004 100.004 100.004

1) FdAFZ22}Hroot mean square error: RMSE)

RMSE=

LS =77 (AR, A5G 0 A2 5)

i=1

2) BdAd 2 X}(mean absolute error: MAE)

MAE=%Z|y,ff,;| (g, - AAZEf, - AZ AL 50] F)
i=1
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3) H A4 EQ xHmean absolute percent error: MAPE)
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woll A= MAPE ft= AREshaat @k RMSEw FA# B Edgo

wRE = gkl Aols vE w28 ARSehs SkolM AR (precision) & &
Zzte] ko] & AM(residual)ehirt= A o}ﬂ% BiAFTAARE e st

T o ARSETh 2 Aol A= MAPESH RMSE 35 o&3dte] 2] $-915 Adtet
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ol A AHg-at= *}%ﬁ%ﬂ~ 01£8}°4 A AAS AN dA 2y Ve A4 14 2
I} 23 o] RMSE, MAPEZ} 2% 7F4 28 ko vehytth

Table 5. Fitting results for the considered models
Model 1 Model 2 Model 3 Model 4 Average
RMSE 2.044 2.448 1.652 1.753 1.217
MAPE 6.062 6.486 5.052 5.747 3915

ol Absh= vl 7HA] BEgRbS v AR,

Table 6. Fitting results for significant models

Model 1 Model 2 Model 3 Model 4 Average
Number of significant models 13 10 9 24 30
RMSE 1433 1.738 1.444 0.382 0.429
MAPE 0.9083 1.2651 1.1190 0.2840 0.2844

Table 55 93k

Table 6 F2|3 23 L% Arg3he] AFA A% 07 % =
ol g AN a7 Byl AR A Bk, e AE 89 2Ee 1370, AW NG Y
o 107, AR-71L7] AN mEe ol etk foF 52Y E A% 44 96

RMSE$} MAPEE A}4-&}9ith.
RMSE, MAPE =% A4 9971 548 veytong dro] 7heFsls 98] MAPE 434
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Table 7. Fitting results for y, ~y,,
Model 1 Model 2 Model 3 Model 4 Average
Number of significant models 8 6 6 10 10
RMSE 1.799 2241 1.757 0.335 0.655
MAPE 1.291 2.043 1.547 0.253 0.551

&
A7 €] Aba °, Y 53 HEE AFES AL AR HolEZE Foive 7H st
mefol] ddd Aba ‘3—4 o] 5o #HS = A 1 AHRES Aljketa vk 1
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e FA0] AAHOR o FolHof Ak AN Tkt FA o F AT Hlsle] FA AT
o] Z7ro]l w= AAG &3 dolele] A wEE A= wujg AAolth B AdToA=
olglgt EAH S Hetdtel AT HF Ed FEE Ao F8E e ok s
ANea, T BE4S FUSIA stk
Table 8. Difference between estimates and true values
Loss amount Model 1 Model 2 Model 3 Model 4 Average
n 0.787 0234 0.695
Yo 3.835 3.784 1.613 0.201 0.504
Ys 2.788 2.518 2.253 0.675 1.317
Yy 0.408 1.805 2.476 0.267 0.857
Ys 0.674 1.252 1.873 0.571 0.689
Yo 0.133 0.398 0.594
Yy 0.100 0.227
Ys 1.431 1.858 0.018 0.018 0.033
Yo 0.325 1.100 1.103 0.000 0.328
o 0.078 0.303
Y 0.535 0.595
Yo 0.158 0.042
Y3 0.989 0.011
Y4 0.157 0.094 0.382 0.713 0.059
s 0.761
Y6 0.823 0.265
e 0.506 0.181
Yis 0.180 0.437 0.002
o 0.101 0.080
Yo 0.079 0.121 0.255
Yo1 0.160 0.038 0.185 0.185 0.065
Yo 0.013 0.031
o3 0.260 0.084
Yoy 0.111 0.061
Yo 0.142 0.015
Yog 0.073
Yor 0.078 0.224 0.224 0.290
g 0.029
Yo 0.056 0.078
Ys0 0.056
B =il A AR S BEALY] HolHE Foto] Hlal 4% A, e 11do] 10-1182 71744
WE Eo| 27 MAlsl AL X 5 AT T A B wRN Ate Y Sold AN
G one 2wl AelA Agat 4R wEe) BAe ndaA d3de] AEE
A AT = A AAH oz 4 Y gy M= 2 mwolM Aldss 5oli A oy
BY& AHESte] LDF o S54kS AbEsthal, 1 o]folls Hlud W o] &7] wiito] AgielA
AHESHE AbETtS o] 835te] LDF o 5ahs AbEshe Wehs ddAom S8 2F &9
F 2L BF B 5 UL Aol
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Research for the Predictability Enhancement of Loss Development
Factor in Auto Insurance’

Myung Joon Kim', Soyul Harn’, Yeong-Hwa Kim’

Abstract

Loss amount due to car accidents is not finalized at the time of accident and has
characteristics of change as time passes away. Not only treatment extension and inflation,
policy change affect the payment standard. Previous studies were relatively focused on the
accident trend prediction and insignificant interest was given to the proper loss amount
estimation which is foundation of the trend prediction. The study compensates the biased
interests and proposes the reasonable methodology of ultimate loss estimation. Auto
insurance coverages consist of property and bodily damages and this study works with
bodily liability coverage which has relatively large fluctuation. Using the cumulative loss
amount changed by the time, the precise estimation method is suggested. Also through the
real data analysis result, the properess and effectiveness of suggested model will be proved
by comparison with currently used method by business field.

Keywords : Loss development factor, loss amount, run-off triangle, trend prediction.

“This research was supported by the Chung-Ang University research grant in 2016.

! Assistant Professor, Department of Business Statistics, Hannam University, Hannam-Ro 70, Daeduk-Gu,
Daejeon 34430, Korea. E-mail : mkim@hnu.kr
’Graduate Student, Department of Statistics, Graduate School, Chung-Ang University, Heuksuk-Ro 84,
Dongjak-Gu, Seoul 06974, Korea. E-mail : soyul5458 @naver.com

*(Corresponding Author) Professor, Department of Applied Statistics, Chung-Ang University, Heuksuk-Ro
84, Dongjak-Gu, Seoul 06974, Korea. E-mail : gogators@cau.ac.kr

[Received 28 December 2016; Revised 4 February 2017, 17 February 2017; Accepted 20 February 2017]



