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Analysis on Korea Auto Insurance
Bodily Injury liabilities Cases
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. M2
et Aego] FETE WEAOA WAL 4 AR A AwEoz Y55
o1, AHTLARJo] Qi FHelR} WaAe] oS Atk THelklAe] B4 o] &
A7 Avlsheehs Ba ool Amrh HhAd 4 QltkD o714 Ba o] Mg
TEAT oo R SjEshe X2g Hold Tt A RolAv mEAIe} 1Al Pl
o] gz Asol et A=, = 319 X|zolct2
B o)) T AR AEH|S BB olgi YolF HEY & I 2 A7
o] 2.4 Aol w2 S 145 BEAT MoASolA AR B HelRe 139
ok o Wy Xz 63e o) £ wiS Asidct delx solRa Xwelo) AuAs
0,85 X|mulol ok Alolo] HFTAVE Qe Aow Yehieh =, Amulo] wet
gojol A 4= ek ok gojgo] Xzelol wea|A APk Buas Nt &
o4 PolF Lol BT vt i 4 ek 1ol PHA SHolA me
et AzQlolw golgol o AFErid Bag Aut e NI Ahos &
she Brhn A7 4 olek wetd WOlE AL BT 4 ook Aokte] YA
Zrlolq Fasich
AL WsAre] X]zu|e} §ol Aolo] P, Tl FolE 5 Bakd A Fa
dhet S AT AgkEolth AeS FARQ01DL AU RS Xz

1) AR W2 A-8-4(2017), MAFEARES dIEgA = ZHAGRE), =Rt ARSATE A
= MEES], =2l 58 By 55713, 2017.8.28. = wizith.
2) SRt AEARL WERte] AEe AlRle] §lal AmvlE A AFETHARSAESH
SR A=), A=l SmiEeld AdEANARE7IIC skl e A=Hle
Eelglapt ozl Algeitt. A= A9 AdEAUARE7I0] Bk,
olE2 IR, FAEs), FY fRES) 9Ao FdvlES H8ste 2T, &
ofF9] fiFEe FHAEHG SeUEE2 IFARHE ou AlellA . 2ol 40
74__§ ditEl= A EHE Aol gFog =4st ZWog AHogl} HAF Qxla
E P—Hf;aoﬂ ujel Ay mEoko] Al o] A 2ejo] et A
W57 150 oA SRkE AgFole] 2008 9, 257 1769 ¥, 357 1528 4, 4
53 128UP 9, 55 75% 9, G5 509 9L 75 0% 9 85 308 9, 95 25
o 9 10-115+ ZOUP 4, :LE]I’_ 12-145+ 77}1]“ 155t ojc. °—°r7\l§_HH geke
weaEY HEAlR, 120179 39 195H ASAREY Hidud diE: AL, 2017.2.17.
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5/ w40 =tstal Qi AAE 21(2014)= FHelwe] HiF-EeRl I
o] TgeksHA] 471 wizell et Aol tisiM HAsIAe] ol Ag7]ee] fittal 3
7RIt AAIE 9](2014)2] F42 44 24 Aofet Al A1 Aol <A
= oA Algtalelt}. ¥ ul=o] APAFSL2 Tt & 519 X=o] A} I,
AL olef Higt wls ESjEABAS] HAHPS ARA =94 fol(ex-post moral
hazard) 9ol A EA45199t) Dionne and St-Mitchel(1991)2 A4 =94 o
ARAL o] HARS T 7] §15f &35S Sislks e o2 AHofsh=t Akl o]do] Afal
Y 7hs7dol YL F= B ARH =93 sfojet 188t Derrig, Weisberg,
and Chen(1994)2 &AL AR =54 sjo]9] Q12 HiQlufd g+-AH=0] #
A=E ] ©7] 98t Aol Brown and Puelz(1996)= A= Al 7HA1 o5 thQlufid
BH3F9] VM7 E=skEdttal E45190E Loughran(2005)2 ARSA =94 ol
E4 AdliolA HAS T ALY E] Ao o dshe diQEVY Amr]et AA -
AzH|9] Zo|= SHSINL, HIAAES ARA] =94 o] AAE s SRR
(general damage}g X220l ula) 7] AFIICR= 2L FSSICES

2 A= 20169 7HOA 118978] AR Agat 215 Aol o] w-SARLolM = of

;

o
ol

2t HiQl-diE He 14k 3} o5 Alele] wsiRE W2 <) A= A, F-3hd o
i, Q57 AR 52 24k F 7] 7HdE ARl A A 7K Arjet wEAL
AL WRREe] HiIE Y A=) 27g0] Seladt wRlo] leAl, IBal - HiA
7Hd2 Amu7E Hsite] ol3ET 2 Beolle gelas Ao BlEd oz AHs
A9 offolct. F 7H] 7Hd £ ag BEFE = A SHolA )7t ek WA
ZguAtarol A eolgat Bl A& 2o o] b S8 et Hedg 78 &0 ¥
A=W Gt 7R ele Al Aol EabAd 4= ok TE|Al = WA 7o)
7|2t AAE ©1(2014)9] 4 trEA 24TVl Bk S8 ast e

TeFARRIZ] Bl 8-Z AAlsl| 21t Eeka A Rte 2EaL il W7k 4= Qlot.

of,

4) $RARE MAAIAENA WAL e Qe A Lol e Al WeRit
xsel] Eulo] Q= A9 Fol(settlementshA] BT Ad(ria) o olojd 4 oIk w
eh WEAL Aol ule] Ytei Selele] goldat Akt
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T 7HA] 7HE HS5E] Yol HEAE HOl(sample selection bias) 2@ 75t
o}, EAH RN nEARL TjREC] oF 80%7F ALY o] B X 5E v k= Ao
& U, ol 1ok &ar BB X|=of thet tielely Bala AF ARk
EXobd JEAE HO| EAZL IARIcE HEA ny Fholda) wEARL HoiRkE
o TRl B+ 2 Al Esly| diEe] Y He| A Akt 4= AL
dolaat wsiAte] B A i 7He] AEHAIE 4T 4 Ak of7]ollxl= HelY
7| Hok= olaat iRl 24| FHHAIE SAHE AR

A HollA S iRl A 283 o Alole] Al A= A
WA 7HES ARt A 39519 R0t RoleEg Bl iRl A 2wt
AdolF Aol TAE 2L & Ut F WA 7S sllant 20 FEFoA X =H]
oF izl HEao] 94 tivl dola9] vl S5H4E st IoREe] Alm I,
Olg7|T 19 HUHSE SHHESE she A SAAS 78RS Hlaste] 4
ettt Q5713 /3 SHAE FHAES, e B9, YdHXlE 5kF STl tigt E9=
Hl&2] HolE Uelth. Hedt A2 = QA== oy =73 Buso] digt S#AAS
FAA7E 1A 92 Q5713 F-Foll tiet SAAISG S8 E et AhH HRSAR= ol
Ho} 2 2 zH|of disf eela-2 A =H|of HlEd o= AA AFehal & 4 Sk

o

Aol AlRbAo|L EAJske Aoz Heln. = Aikz|Ql ti/dos 4 23E ¢
tiste] safstal ojofl A st] A AAHEE BASE ] Hsiie Hot HuAll 242
IFE sty 2 A7 APl Aol S0l Ul AR ARSAE Y ik
A=E oot Fulet FARL wsiRkEe] tlMVd 2783 s eelw
FHYCIH)S FFH o= AR HolA fu7t Al 2 Ate] T3S v Tk
273ollMe ASAER iRV ARATE AESI AV AR vl ol wERE AR
2 94| sfojel AeAtE Y BARS Auint, T8]al 3golAe A&, ATl
A AR B8erE BT B Aol B4R, Bl 7HE 52 HERI: 4golMe
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1. &

|

0%

o

il Be A28 3] thet o] APA-= 59 A= 5 AFE e
Sfo](ex-post moral hazard)e] Glx} 43k, 1)1 oo thgt BFF A ZHH(F Aol

ofet A e 4 ik

1. AH EHZ Sjjo] 2 o

AR =E4 sfolof tigt Aq-E2 v H oA k- 5]9] Az o] A1 Ik
= FABIL Q. AR =E Sfjol= AlaL B o]F wsRT} SRlE 5 HleE o
7] fIsf A9 &5 Sishs FeCz Fou=t], AL oA Afal Ty g
FF= A= AR 5o HoEE ARE =84 sfjolek= FEE . Dionne
and St-Mitchel(1991)2 7iueh A9 ZAE Y Fas FAIst] Xtho] o= A,
< AEO) v o] & Asfioll M A2l YA sfol7 IS 7RsAdo] H A= A2
Hoh AR BAAUAFE A FFERE FHE510] 2A5I=], ¥SHA = 8
E(lower back pain), 23 Adll(spinal disorder) 5 Ztto] o8& Alslol A HAY A=
S71E0] § Athe H2 ASA o= Eainh sl Aol offth= A2 AkRte] A4
A ES AlFA 2loll= A 0 = USSHA] Eohs O] vlg 4= on|gt

ARG A AREA =54 dflo]of gt 9= Cummins and Tennyson(1992),
Carroll and Abrahamse(2001), Derrig, Weisberg, and Chen(1994), Brown and
Puelz(1996) 5°] It} Cummins and Tennyson(1992)2 1984WXE] 19894714
WEARL AYRIE O] siof| e EFstal A7 AReAE Y= 580 %= 2 7Tt A
7k ABARETZVSSE 3.5%00 BIsH B w3k, 11 HRlo] QgH] A5 5 Eierte] 4
S tEo] 59 Ao A S7IE AT HAg S/ 24515 Carroll and
Abrahamse(2001)& 237 Q5o] oja2 Aulidal(soft-tissue injury)ell gt H=1H]
5) APATEL 319 HKfraud claimsy= TEAIIQ} FH3t A X734 7S, ot 3

“Hexcess claims)= WBALLAA 2HAFsE Asflof] dis] 2233t ARE i B3|
Holke AR FEskal Stk



HAFZAHT 313 M=

3} 450l $1 24, A 59 S/l hard injury) H7E1EE vl=9] 5078 FEZ
A=, SRS B 4 e FollAs iRt Aol diQlEid - Bleo]

Ehhe 22 Bt 1A gi)lEkd B HlEgo] &2 ol EdSKEY ¥
(settlement)E 918 SRR A5 wlZolt. A2 HEdAEo] tas A=H]
9] 2~3u|E A|Fshs B3] BTl eRtE FA 9] A &H] BE27](buildup)
FR10F AESIIL, 19879 7108 TRl 0] 42%F HrHg{excess claim)
= 453

Derrig, Weisberg, and Chen(1994)2 =-ZE A E A LofA] FHc}-59] A=
o] ARlo] AEE R AS EARS] AAVSS) Bee A ARE E4sto] ASStE
t}o) HAHO L-ZE A= dF XFH] uRke] A ASf(dollar-threshold
damage)oll thelAl= IRRS AFSHA Y=t 45 A=Y 5 A8 Jdo
o2 Ut oS U= WSARL BREo] OHIRIEVY He MeARE 18stal, @
QAR 571 9 47] A= (chiropractic) 5-2& A #@H|E F-EZ| A WHbuildup) @u%
ARarel TR Afsfo]l Higt A&, & S19(fraud) A=E S A=H] S 23t 9
AaE e AS AS0I. ARSIkt AL wsiRE2] o2f3t FeS “HH
(Lottery)”oﬂ FHE7] SRt B2 = HlFskaL Q)

e B ze] o2 HHRUAIE WS (tort reform)e R8I HSH YA
T /WA ol BEE S7MI= E3=Eth Brown and Puelz(1996)= m1=+9] 18,000
of 9] A=Y dilEld AmE 24ske] 1980 ml=r2] &sfEld 7Sl (Tort
Reform) X5 7hed| Rk A% 7o) AASAEY diQlulY Bae et 4% 4
TE At 23S A tilEld Rk gt Hel E4wd |89 7
o a5 AeE 29 B olYE FooME fAEES Eole AR UEH: R
Ham Qlsf SRfE 2] et 4% U7 Aashe WA RSt diQlEA 8+

3R

_

6) =-ZE A= EX F3(verbal threshold no-fault)d] A8l 52 44 A|=H] wgt
(dollar-threshold damage)2] 35floll disixl= JARE AFSHA] =Tt

7) BA BAEY dilufAl X|ZH] P3RS Marter and Weisberg(1992), “Medical Costs
and Automobile Insurance: A Report on Bodily Injury Liability Claims in
Massachusetts”, Journal of Insurance Regulatiomr& FZ3}7] Hlgitt.
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ARA Y2 sfolof| et AEApEY HiRlel Y Helw A ¥ A5 Derrig,
Weisberg, and Chen(1994), Crocker and Morgan(1997), Crocker and
Tennyson(2002), Z18]1 Loughran(2005) 5°] St} Derrig, Weisberg, and Chen
(199432 iRl Bdg l-2E Hw2 JHAIE A=H], F7919 v 45, 3
QAL ILE o, T o, It A= o, Alalz QI Aol7 |7t s =] A

Hl&
+A] o

21 Q1] of5 Fo| Eyuido] s AAEA ST BAA, ARt 245, WE
AE 1GTHE, Telm HeHER QR ok A9 BTl AXs A0R ek

o, FepX R ol widtt SsbgAPH il T ARE dEsl Beshe Zow
EAPIAE T X|Boh Wesich dheke A9 19] ke 2t TRt Wl
ol oAl TRA) QRS A9l Mg 22% He HYUTS AT A0 Uehih

of Pl MEAS ARiE o s Ageiha A
Crocker and Morgan(1997)2 Al2fo] 2 Ball A4 =54 gfjo]of tigt B 3|AL

9] Halg RS 4610t ARE2 A =HIE o192 F-E2)717F 4102 A&

o]l thsiAl= Helas et 2A(Zo)) AlEsks Zlo] 42] HAAI TS A

SoPATE T12aL B gS) 2ot A FE A BRl(verification)ShE R

wejo] ula] ul-8o] ¢ 2] uhEo] o] ] 519 HT-L SN BUFE HTE

of we} 2 Ak Aol 5191 - Aol FFHolakn FYLE

8) YEARHPFARIY] e, fRE At @xéf_’. 25759 At {9 E HEEH
9] ZHAaof IS ]M‘:} ZAISE W82 Born, Patricia(2017), “The Influence of Tort
Reform on Auto Liability Losses and Premiums’, Journal of Insurance Issues &
Z35}7] vt

9) HHUETZ BATAL] ARt ARAA dgl EshE HASAH “H*J’ Sl B
HHH, AukAQl B2 BT ARt 42 &siE l"?—*cl' gttt o] A% HaAA= 1
0*1}7} At BEFE AFE uf, &9 APgsked] o] IHgollA 74]“1}7]‘ &g RE

g 5 Y B2 £918 HYSAPL Skt vlgo] £99ck BEESA] Hle-S &
QIH]-B(verification cost)o]Ztal dtal o] vlgo| wE BEEF AF FHS A7 A7=2
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Crocker and Tennyson(2002)2 Insurance Research Councilo] 1996 ZA[SH
ul= BYSARES] tiQlEd A AR 17,0009 71 ol8sto] Aol = HdaS
A5 AFoles HA RS AN 2o AIS1A 02 2A Y2 o] 24 ASA o By
Ch10) 2z H]ot YRfR] oHARI diQlEVY Hees B35 A5 & iRt Ashet
IR 952 Asi® FEshe Tulde, &8, A 4, 375 2 A9 o 59 =
Hieol] tisf SARA St=tl, ArIshA] 9 Astolld A&mH] Hade] SAA
7F 7gmet oM SlAAlEY B & 0% e A= AL Ao mE
Hele At s vtgshket, Edsike Anst Aol diside Zsiiit F4sk=
ARl ATeof] HIs] A2 Helad AERtths 2ol o]t AJsirdE 249l Hdw
< Dionne and St-Mitchel(1991)7} Zo] A5l F-8E=2 T2 Qv -
Hl-go] 27| wiizold}. ulet AsfolAl= ol2it Hl-go] Fof HAREo] Fgsh=
Si7F AA &S 2 5 AN ARt AsfiolAd= Hlgol 27] wiizol AAREel F
ok &7 AA Esfiet FARH
Loughran(2005)2 Crocker and Tennyson(2002)°] AlA[St HAIHES tholHfA) X
FHetolFo® HE31] 24513 Loughran(2005)2 718iARE: Hi¢iste HASAt
+ YR Htshs ARHIE AAH A5l ARt Kk SRS 27510 3
SHRF=2] Tt 519 AT Rl AR A ASA R AT v o
A DA} g-olks AmBIE A5 ERlsto] B dshA] A A 75 Hsat
= AFdloF & Hga AGSHA] =t = B9 AU 4= Q= v, fAkEs
HASAe] HAg A whet yegal o s AR wieo] HASKT AR YA
3fio] Aol FxpHolel= Aot} AFEAI0NA Crocker and Tennyson(2002)0] £4]
S ARE ol 83T, A&, AgEd], FdEdl 5 AAA &5 HiE| kR Blee
AR 2 Al FFE A= S T, el 18- 59 AR, HOAR A o, AT

P

+= Bond and Crocker(1997), “Hard ball and Soft touch: The economics of
optimal 1nsurance contracts with costly state verification and endogenous
monitoring cost”, Journal of Public Economicsg Z3}17| H}Eh:}

10) 19969 & 499 253 7|7t &%t vl AsAEY A MR 67%= AAok= B3
AFEo] AlF3E iRl AlElEolth
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Q1] QU7 AbE}] B, A 25 5o sl 217] BAslgic. THeluAr A M=r|o 5
£9] Eujuisol o] $98 X=H] 589 tuso] Si7Ae 2427 29t ok
45 Aop Ao el 2, BRSAP 378 202 JIdishe Al 93 Tl
A} Mg A J7E XzEh e 2 49, BEshke AFA Ee do] oS
Sl SRt A|=H]o] che) HleH 0 ol RATYS 2 SJeks Aol

Ol AmE AL o] w o] e Ak Ashol thet thluAlel A
SiHEeIA $iAt B2 Thet-519) B 5] A5 £54 sfo] §2le] 9L, ol
A mEA Ho] OAIS Pt RIACT A% ALY HAPGH 52 AAISHL 9}
o}, Aol delildold BEA o R AN AL el Ee] S4ow BT
) =812 FRlverification)she AHTHs M7t Hpshs &8 A4 Lapuct
StefE]7]7}-§olg ulat A8h (soft-tissue injury)2 184 92 Afsh(hard injury)e]
el S ApEAoR Agshs o] A5 EuA o] o] ambdoleks 2
olt}. The: oA S-etetolAE she] AlaiTe] Azlel o] A FE A so] £
o] Sh=A] ofse} A EulA solo] thek HASAlY BAHAS By Sist u

rO

APATSL QMY ZFo] o]Foldl HLuts, & AlgHe(censored) #-Z 319
4 512l =Hl, Heckman(1979)0ll W21 o] -9 3jHAIS: F4Xoll= 2 |
o7} ¥rAystt). HEAE] Hol= x| A HO(self-selection bias)ElE 3R=1], o]
S HoJE HAS| flsiie A 1AE 7hs/dS Aefsfiof Bttt & A5k= ol S8 Sl
3% 2] RS ARESIY S|l39t 2] YRS A8 B4 (selection equation)

7 TRl gt 91 g 4(regression equation) F780A1 Ade 74
A =21t 9 2ol e SR 2ol oIt of¥ A= 74

- =2
A, tided - 27 AT dole viEe] SlAE AR ST B

¢

filo

N
oL,
_o|£
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P2 AP D=0l AN aggrolA gt

2 s U iBEsEASAPE 2016 7E5E 1187H7] AALS] At s 7}
PAREAMA A1FTE AFARL 19,6054 7R-H, & 9] 7H, Al 9 Asl 73, JA
7% 50l Fsh= 10,0097 Aldsto] BASISIHE 1D &S HSA} o O] RS
24517 ol "i#/go] Wk AZe] U= o UANE BAH HFE A SA]
20169 4/487] AsAEY APFER-E0] 27%%1 A 7ARtsH thE/gdel it S
Tha: b 4= Q& A o= Hl,

(Table 1) #A1E9] 7|& BAE AXSKL . MM A1 (Bodily Injury
Liability Claim Group) T3lAF=2] Aol H2 144, =4A19] FHHIE-2 100%2 Al
sholict. Akmof LER Hat tioluiAr B3 Liability Insurance)2 202.3%F olct.
ol B3> X &@H|(Medical Expense)2t THSettlement) 0.2 A==, B
o A =H](Medical Expense):= 63.39F ¢, gHo)H(Settlement)2 139.0%F HoJc}. 7]&
SAIA YRt tileld A7 15 1A k2 150 AolojM FESEH, ZF AL
119] M (severity)7} QI - oAR-E A ok= Ao Hlrh thEd i Property
Liability), AIARF E3HCollision)& HW oA} HEI1EBodily Injury
Liability Claim Group)®] 7-¢- B+t 149.3%F ¢, 83.1%F Q1e] thelupike tokA] o
= 719] 73-88.59F ¢, 30.67F ¥ o2 LERt: diEZHild el 507t 9 ekl Alare]
H1S(Dummy for Property Liability < 500,000 KRW)X= tQIuiA; - oA o
Aoz Yehglth AL HEo IHZ 0 IS & AR == A 23412

11) 2 32 7|2 ot gk 9A A of 23, A7 of ol&AF AL 2007, ARG
ARAL 2782 HAF Sl 2 Afol7 Q1AL Wit A8l #Pke Adolstr] el Allst
AL AT df A Al BAS =R digld Bdeel 7ISEA ok A
4,0727, el AAl 2F 1,0637, HMEE A 2F 3927, s w 22 e A
& I 2F 9767 9 A= YUY 27E At 7S A%t £2 7kt Ash
5o 149 o199 A7 2267, 910 o] e ¢ 2,245%, S ISA(A]
=H|, g, oHidE L A 4 diEid HeE, gelE vlE 9 4 #HeEol
1 HAl gt ofst &2 99 WAL oo ke 2= 739) 2897 AQlskir:
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(Table 1) Summary Statistics

This table represents summary statistics of two groups: bodily injury liability
non-claim group and claimed group. Severity of accident such as property liability
and collision and age, gender, injurer's premium bonus-malus grade seems to
influence on whether to claim or not.

Bodily Injury Liability Bodily Injury Liability
Non-Claim Group Claim Group
Variables (8,219 Cases) (1,790 Cases)
Mean Star_wdgrd Mean Sta'_‘d"?‘rd
Deviation Deviation
Liability Insurance 0.0 0.0 202.3 138.3
Medical Expense 0.0 0.0 63.3 61.9
Settlement 0.0 0.0 139.0 91.9
Future Medical Expense 0.0 0.0 100.5 74.1
General Damage 0.0 0.0 22.3 13.2
Income Loss 0.0 0.0 8.2 20.6
Property Liability 88.5 101.9 149.3 148.2
Collision 30.6 101.3 83.1 194.9
D e 035 0.48 0.21 0.40
Age of injurers (years) 45.3 13.0 42.9 12.6
Gender of injurers 0.65 0.48 0.71 0.45
pummy for tnurers 0.04 021 0.06 0.23
Days of outpatient visit 0.0 0.0 9.9 8.8
Days of hospitalization 0.0 0.0 1.2 3.0

Note: Unit of Insurance is 10,000 Korean Won(KRW).
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884 5879 (Random Utility Mode)o] w2 theleiat 37 242 37 A &
87} BT S who] H8FRHTE 2 A9 o]RojAITk12) oi7]olA Crocker

and Tennyson(2002)°] 7Pt th23} -2 G835 &3t

ol

U=UW-a+I(y)— &(z— y)?)

of71A Wiz HPAO] A, o AFLO) A SR A1), g MRt St
&3], 223 1(y) = WeiRte] F4o] wet BB AFY Ao s By
oI}, ¢ (z — y)* = WBhAe] L3 gl Wagh ALkA A4, WS A, 519 d 3}
o BT A A WS vl8 59, FHe £t ATt 242 oo v A
ATH13) gl Thelily H7E S b A Walte] w84 U (W «) 22 1
ERd 4= 9k

TEAT TSR gIglel chel S Holebe, H7e A9k 1A RS H90) 5 S

05 15T R8BS Vi WPt SR (I ) ol o) BHsoR
ZehEe <R3 A (y,) 8, TRt FA] Ly B TR A 12

2 S48 5 Al 29A A Esfe A S5 AR 3 Sk 50 9= T=Te]

12) 37 24, % B A DAL WY F 0K e Ao olsolxed), 1 A%
7HA| 83 B4 8] Amoh FAQl &9 5O JaRe Witk shgaeh v Ay
Ao T BT AL XS ofn] HhE Aldolch

13) AYATEL G2 5 Ariak A thes] opiois S0 A JES S 4 9
7] whge] Wat Reshe Hlgo] AX\gk HAh 2 59| ARl AwEoR 9ol 7}
5517] whzel] walEpt o olmcka Fgsty] el Blge] o sasicky sbgal



NEREY 2 ol Kig M 24 ouns suoz RN

o 9], 2018), FE & S Ay L] AUE(R)S B3| HEHow B2
% 9l 19

9 T2 vlg-2 Agsleka 7Pk st AT el dEa
47 Pl v}go] hEr s A7 Tl n8-L SR cusE Sgek
AR A5 14302 ARkel] thEe] 37 ¥ 85Ut 2 7HEY. of
439 1=0lo] et A B thet o] £ % itk

=

HHA]—

o

o

A= Vz(yz (ZiaRz‘)aMn)“‘ ®; )
=aZ+ BR—p.+ ¢
Aq71A «, B, uc% ouERI], p = Ao WEdo] g7 wiEo] AHo] ojgrt.
BV 7t BEYTFEES B 5102 1Yo ebu]EEe TEH(Probit) B
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and Tennyson(2002), Loughran(2005)3} Zo] tha3} 22 FolHSET,) AF4
WAL A5t 10
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SET,= (1—~)§+ yo MCL,
= (1— 7)o EMCL+ o MCI,
= (1—=79)oMCL—¢)+ vyo MC],

919l A WA Alof|A HASAF AT 4= Sl TEHE 4, 65 BAPgoletal gt
v 710l & BHIAPE FE 4= Sl BEE(ED)oltt 0 MCLE A=H 9 I
g HIER AFS AFoks BN TS gttt 65 HaiAte] Aoleaat A
11 /g8l SAs 43 AmH] EMCLY ovlietal 7o BEsIAL] dioluid
T A iofl tigt FOHSET,) B 919] F WA Ao & 4= qrt. 121l A
2| g7Hlet 2435 2|8H|Q] A} e = MCL — EMCL & ZoJoPH, o3 Al i 4]
o= vjehd 4= 9Jr}. Loughran(2005)2 €, A4 TH 3 sfo]= sj4star Qlct.

2 A1) FEWSE AmH|(MCL)9}E 2l B PROPTL)S] ANl tigt o
O}F9] HEgo|th18) FolF HIES B0k olf= EFIAN] BAHAS RHgsh] 9
ol Loughran(2005)7 AR 21(2014)04 Weht Ea3ALe] BAF7 Ao =,
ARl AR ZASHA VR BEEES AY(initial reserve)stal AHE FAofA A
FH|, Ageeid], FOHPIRER) S AR 19) Agseils BESAM] olgollA A
Al HUA] FARE A &Hl= HoiRiE] F3H4 ARl Alwof| weh Wsd 4= Qlok wtt
A BRABIAL] B ao] ftofg Aol &gt AmH|E vHFSithH(y < 1), B3R}
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HYB}F B o] 24 ApmoA ISEHEA| AESIH. ot (Figure D& &
EHS ;9] SIAETHS, <Figure 2)+= A=H]9t thEsid) Helao] Aol diet &
= B[&2] BA|(Scatter plot of y; to Medical Expense and Property Liability)& &
oL Aek. (Figure 1A Lrehd: He} 2ho] ol Hl&(y,)°] 0.5 ~ 0.6 PRIl T
AT 7S 2 A=, 1AL gho] 1 ol oA Al e WolA|H 2 o4
9 = = e BSE dolg BlEo] Bt 0.66, HBEHAR= 0.38, &gk
0.133, H|HgE 3.2002 eyt

(Figure 2)& X =9 A qH|ot dizdld Ede FAVE AZSE o= vl
HF 202 ZHashe Bg2 Holth &, FolF BlE(y)o] A&B|(Medical Expense)Q}
== d=Property Liability)oll Hisf 9] BAIE Hol=tl, ok AV Z3lE ol
A A zH], 2 ], AE(9IAtR) 5= AFsh] dlzol A =H] 71 tisf ela
o] £ol57] Wl Ao Helth

(Figure 1) Histogram of ratio of (Figure 2) Scatter plot of y; to
settlement to medical expense and Medical Expense and Property
property liability (y;) Liability

Ratio of Settlement to Horizontal Axis
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o e wdsoltt Amule QR I) D AAB), T ¥ A4S
A8 W, > b)), JEE 99 duuieel o U4o] AuAg wh
(m < v,YE0) AATOR AAHA. Tel3 A JES APHOE WgsH] 9]
A TR B SORT o) RISz ), ZPRA0R Wigely] Sish Al £
o] SRE(R)E SUAFE A 25,9 RO Al 7 W50 71SEAR
(Table 1y& B3] Hlebk, u = Wato] 0 ol HEWAP} 0, 9 AFEEE nj2t

S0 ) = 9 U] HlE(inverse Mill's ratio)°]tt.20)

4 4
Y= 0,0+ dyh+ d30,X h+ Zﬁ?moz‘jvi“‘z ﬁllcmilkvi_’_ 3
j=1 k=1
Yo zgi Ty Bt By A+
u; ~ N(0, o2).

ol =alet AA X=H]9] 20| ¢,+= YmIH 79 TluHSo] FRHo=2 HgH
th2D) o= (Table 2)°04 ERIF 4= Ql=dl, <& =01 F+ AR i7} IR
(Oriental treatment) glo] 91¥(clinic, m = 1, BF X&H] 22.1% Do} =B
(Hospital, m = 1, Bd X|5H] 54.55F oA X85 WIrhd X F8|= B 555
duch FA, (9] g F2 Aojtk2d) ¥ TRt 7t HY(Hospita) T} Y
(m =1, B A=A 1135 9), T2 AFEEYU(Superior General Hospital)ll
A e A#(Medical Treatment)® H(m ;= 1, B XFEH|(mean medical
expense) 1247+ QoA A =25 HOITHH o}E9] ¢, gk Z AoJr}.23)

20) 9 W9 vl FAYERREOL FEULY HE (\ = ¢(@Z+ FR)/B(aZ+ BR) )&
Aoj=]1, o] Hl&2 HiRMMY A4 2 FolN =&Hoh

21) Loughran(2005)2 Aoli@dEd X849 589 HuHER ¢, & 73519t

22) <Table 2)°l4 2 tiluiid H5- ARl 1,790 5 1,020 oA oY, Y, EHY
oA FHIKIE Y Qo] ARE W= A= Vst AZHl= He 559 Yolth

23) (Table 2)°1A4 9=71# §Ftju| H4(Dummy variable for Medical Institutes)
m "= TieluiAt Al i7h $MFIR(Oriental Treatmend)(k =0, 1)+ o oj&
71& S-8(Highest Type of Medical Institute) jolA &5 ¥R 739 19 kS 7z
=t k=09 F9= IR glo] oY Q8r|oA, k=121 Fole & 9=
718 ShIRIRE Bt 88 W2 ALE BARI Ad JB5U|T 82 HAIS
= jE& 99U(Clinic), HYUMHospital), ZrHA(General Hospital), AFFEsrEY
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(Table 2) Mean of Medical Expense of Type of Medical Institute

This table shows number of claim cases (NOB) and mean of medical expenses (MEXP)

of each group of medical institute. Dummy variable m fj takes value 1 depending on
oriental medical treatment k£ and highest type of medical institute j. Oriental
medical treatment index variable k takes value 1 if claim case 4 received oriental
medical treatment and k= 0 if case i does not go to oriental medical institute. In
addition, j takes one of western medical institute such as {clinic(j=1), hospital(j=2),
general hospital(j=3), superior general hospital(j=4)}. For example, mfj::% =1
indicates case ¢ received medical service from {general hospital, hospital, medical
clinic, both hospital and clinic}. There are 89 cases serviced only from general
hospital and mean medical expense is 330,000 Korea Won while 7 cases took services

from general hospital, hospital and clinic with 768,000 Korea Won.

Lower Type Dummy Variable for Medical Institute
of Medical OoMI
. 0 1 0 1 0 1 0 1
Institutes Mgy | Mgy | Mg | Mgy | Mgz | Mgz | Mgy | Mgy
N NOB | 423 209 300 122 89 60 1 8 212
one
MEXP | 22.1 | 87.9 | 47.7 | 101.0 | 33.0 | 118.0 | 11.6 | 85.4 | 68.2
NOB 108 62 55 38 7 4
Clinic
MEXP 73.6 | 136.0 | 57.2 | 113.0 | 91.7 | 87.1
NOB 38 18 5 1
Hospital
MEXP 68.8 | 91.8 | 42.6 | 239.0
Hospital /| NOB 7 10 3 2
Clinic | MEXP 76.8 | 155.0 | 96.5 | 133.0
General NOB 2 1
Hospital | MEXP 146.0 | 98.8
General/ | NOB 0 1
Hospital | MEXP 0 249.0
General NOB 1 2
Hospital/
Clinic MEXP 93.8 | 233.0

(Superior General Hospita)¥d < Stk & &°] k=00°]1 (j =General
Hospital) m k::(%_@tgg = 1 olgpd iRl T ARl oA FeiRbt K EE

ij
gz okoln o #1xrt FEEER U A9 23 (T A(General Hospital),
HY(Hospital), QJY(Clinig)elA ARE W2 AZ ughtt. 7|4 7Fseh Ae A
2 {8 U(General Hospital)), (88U (General Hospital), H¥(Hospital), (T
HA(General Hospital), 2¥(Clinic), (38U (General Hospital), ¥ (Hospital),

S U(Clinio)toltt.
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General/ | NOB 1 0
Hospital/
Clinic MEXP 298.0 | 0.0

NOB | 423 | 209 | 408 | 184 | 189 126 20 19 212
MEXP | 22.1 | 87.9 | 54.5 | 113.0 | 48.8 | 116.0 | 92.0 | 124.0 | 68.2

Total

Note: NOB indicates Number of Observations, MEXP indicates mean of medical expense;
OMI indicates Oriental Medical Institutes; Unit of medical expense is 10,000 Korean
Won and NOB is number of cases.

3. 714

£ Aol FFok= 7K T 7Aook A WA 7L oijlal A 2753t 3k
w2 T ofFo]al 7 HA 7S A(2)0M HERd 2ol =B &pol(e,) 7t A B
Ao)F vl&o] stetoh=A|9] offto|tk A ¥iA 7S S5 | fsiA H-a7%8w
w BlE2] AARE 3% Al At 284 R m Sgsket, 4lG3)
9] g, A7 BAR o= RuIRt FO| FoE 2=t TRl B ey dow
o] FO| JHIAE 2L, 6, 7F &9 FoE Zh=ttd 2o JHTAE 2=t oA
7F e A% WA SEHES 0,9 ol vl W AY] SEES v, 7T TRt
o] A4 o 3ol o HEF A ¥ (bivariate normal distribution)s TREr}k

ol el A7 247} ool MgAE Lo

pON!

o714 BAT-SAT FE2 et 2ol YERE o QAL Ko ¥t po, 2 pe
‘Aol

= A e Xm Z710] et gold wge) Wsle 2e 4 ), o)A A
wHle oEAR 340t olurle 99 CujEs 7hgHo R Z4E neba 2Rl
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13 3443 = th29] (Table 3)¢} (Table 4)04] Hofs=al Qlct. (Table 3)& 4]
(DSt A7+ 24 WA F4EE, (Table H= A(3)2 + 7K Hd= 374
St AiE Holgn vk 2 12 i 24Ae] AIEE HREE viAIRE Zo)a Bl

= o] HpEo] ote ot Kl 13 Bl 25 Hlwsto] AR 2Rk St
A S B3l FolFoll FT= MIA=AE ARSI

(Table 3)2] = ¥4, Al HA B2 S|HARG FHX2} BELARE, vl A oAl ¥4
2 HAlaTe] FPR| 9} HEQAE HojFal Atk Sl avks 4 SHHaEo] gl
UV A gl PR A 9k HolE A A BF SAZCE &
ot Aog, Tl Yol AdEE Yetle 2784 0.075% Uelt: eHA|ax
£ 29 diQluly B AR 7H & FF = Hge B A9E died Eee
Sz yehgdth 123l 271 A AR HEwo] I3 FoRt Aos yE:
o2t Adl= Al £olE ST AL A=l wHt AR AA Al A=t YRk
7] ol thelule A7+ 278 EHEo] okl sfafe 4= Sl

A A SRS Uetli= ¥ 1y, @y, 15,2 SHA FEAEE BT 5
AR o= Folgt A0 & Yehdal Aot 2Ake] A} RISk 5+ 1-95+ HH¥
59] S| a= Z47F 0.03529F 0.0368 2 2 1A4% tiedi} g theog A 408
BT 20) 2, O] A7 29 RO 5 Zh= 22 Uo7t ofdE =7t &= A
= ufshal, ST, How IRIASEH 1-95 58S A 244 fd=rt
ot AR ArF =31, o] = Qlsf wsiRte] thRlEld A gEo] ok 4 E= Ho

Zr}.27)

20 WIYE 57 1-957 LaA) A Alaolele] Wk B 101%014 200% &
oFd % glid, 3 AwmolEo] Sk AL Aoz JHEst Erka & 4 vk

27) AT 2R QRS WSS At BRE FstlE AT 24 WA F42
3o} 2(3)0] Zgdne] 2 daFS FINA e o= bk
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(Table 3) PROBIT Estimation Result of Equation (1)

This table shows equation (1) estimation result. Severity of accident and riskiness
of injurer driver variables are shown to be effective on bodily injury liability claim
decision. Also, marginal effect suggests that accident’s severity variables such as
property liability and riskiness of opposite driver such as bonus-malus grade of
injurer influence bodily injury liability claim decision.

Estimation Result Marginal Effect
Variables
Estimates Siteneiard Estimates Sl
Error Error

Log Transformed 1y | 3557 0.0227 0.0933** | 0.0053

Property Insurance
Log Transfored
Collision Insurance

Age of Injurer Driver (x1,) ~0.0086*** 0.0012 -0.0021*** 0.0003

(Ty) | 0.1460"* 0.0329 0.0352%** 0.0079

(z9;) | 0.0765** 0.0073 0.0185*** 0.0018

Gender of Injurer
Driver

Dummy for
Bonus-Malus Grade (% 3,) 0.1524** 0.0683 0.0368™* 0.0165
1-9 (injurer)
Constant -2.4837%** 0.0108

Psuedo R*= 0.075
Note: ** p{0.001, ** p<0.01, * p<0.05

(Table 4) Regression Estimation Result of Equation (3)

Significant coefficient estimate of inverse Mill's ratio suggests that claimant's
decision on bodily injury liability and settlement amount are correlated
significantly. Coefficient of Determinant suggests Model 2 fits better than Model 1.
Model 2 estimation result suggests change of settlement ratio ¥; decreases with
claim cases treated from higher type of medical institutes and oriental medical

institute.
Model 1 Model 2
iabl f.
VERES Coe Estimates SE Estimates SE
Days of hospital visit (A) 01 |-0.0085*| 0.0025 | -0.0086™* | 0.0025

Days of hospitalization (B) 04 0.0143 0.0073 | 0.0190** | 0.0072
Interaction of A and B 04 -0.0006 0.0003 | -0.0007** | 0.0003
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Interaction between hospital visit and Dummy variable for Medical Institute

j = Medical Clinic, k=0 9 1 0.0184** | 0.0032 | 0.0194** | 0.0031
j = Medical Clinic, k=1 B1 0.0091** | 0.0028 | 0.0072* 0.0029
j = Hospital, k=10 9 1 0.0130™* | 0.0029 | 0.0138"** | 0.0028
7= Hospital, k=1 B3 | 0.0091*** | 0.0028 | 0.0102** | 0.0028

j = General Hospital, k=0 9 0.0102** | 0.0035 | 0.0117** | 0.0034

J = General Hospital, k=1 B3 | 0.0084** | 0.0031 | 0.0102** | 0.0027

J= Su"eriorkc}_e%eral Hospital, | - 50 | 50092 | 0.0070 | 0.0097 | 0.0068
J = Superior General Hospital, | - g1 | (4475 | 00055 | 0.0082 | 0.0054

k=1

Dummy for Property Liability
< 500,000 KRW

Yo 0.2748** | 0.0277 | 0.2008"** | 0.0294

Age of opposite driver Y1 -0.0068*** | 0.0008
Gender of opposite driver Y2 0.0750** | 0.0207
Dummy lor Bonus-Malus 4, 0.0669 | 0.0426
Inver's Mills Ratio By 0.5623** | 0.0138 | 0.7369** | 0.0277
Goodness of Fit
Correlation Coefficient p 0.8634 0.9425
Standard BError of Eq.(3) o, 0.6516 0.7369
Coefficient of Determinant 0.8070 0.8141

(Table & FoIF vl #9954 ()9 373 ZHE Rojzn k29 = 717 =
o] ZYARE BT 080 oo SYusFo] FolF vge] wskE 80% oy 47
S 9lek. 2 29] AYART R 13k fARIERE AL A 2HAle] FR we
| el vl sk o] slofshe /17t Ak 24 Sjufaich iy 274
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ook B oA mey mev SYstck R v SH Beislel, Bd 13
28 20)4 3,1 B 5% 1%014] BAACE 213t 0.5623, 0.7369% ek,
ApiAo] 29k w1014 0.8634, B 2014 0.94252 Uehge, o] Zzke Al
P70k SAREA S ol 4T ARl SJSiRIEe] el T A4t 3
o Afolo] HRTHAVF ek 2 olelatet. =, et BEAL WSS Wolte
TEste] W X|ES v ] Qlrk & 4 9tk

28 13 29 29] 4, 5, . 0, FAXE HlEAR, 5,9 5,7 2D 1014 AL

2 9] RS Ao UehAet 6,2 e 19} 29 2014 BAH ot 257}
fABlE 20 BEE 2 5,2 Aulak 4ol U HoiRrEe] o AE U4t ol
958 X olo oy HEF o] POt vee BFH0R Padits 2 o)

og7|# G n] Mo} oz o] ATHMSE| IAASES AFEEL 4
3 815 AlQJslal BF o] BE S 2 BAHOoE ROt Ao Lkt
= ol 13} 5l 204 B ueRgst, 5 3 5 9] folAde] W olg=
AFEIH YY) BEA7} SRR Qs A9 207, TR Y ATt 19708 27
HEQl Ao Helth o5& AR UHx| 2459 Ak F 7] EHoA
B> By>py LB > By, B> 0y, B3> 05 o wA= U o=
o) 7} 2e4E, TE]u YIRS WA Ge4E golF vlgo] AXE AoE 1}
ER}, REspL golag lEH o s o XFshs A o8 Bl

= WA 7HS A% 98l A "9 A 12 (Table 5)0]l XIS ek E3RIET}
Sl 4% ool QedlE S1RE e 79 FolF vl 0.02007H AL, B
2 Al 0.0234, S 2= A] 0.0213, AFSEEH 2= A 0.01942 ol vl &
o] Z7} Lo ZolE1 QIck. =, BFAQ AZH|7} 225 YojlA 92ut Yoz e
ol vlgo] stekdit 2+ A 24 95%AIF TR 02 FFsHA] it Qo] A = B
Aoz §olsiA 0o] ohd Ao Ut 2t joll thet 95% Al=l7te] FX= F1ko]
7] Wil A §71 2t o) 27|l G TR FUIL A 5= YA, o] FIHE A9JE

T Aot ALSE B GOl uee W ARtk 2 4 9k A 07
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of thar] Bt g e 1 e 7 A §9] EX(empirical distribution)E A
E|oldE Bl AXTE 4= AT & Ao] HRIE dolA= Ao THsio] 34 A
A2 FAE

(Table 5) Estimation Result of Equation (4)

This table shows estimates of change of expected settlement ratio(y;)

with a change of hospital visit. When k= 0, expected settlement ratio decreases
with type of medical institutes higher (as average medical expense increases). That
is, an insurance company tends to lower settlement as medical expense increases.
However, my estimation result does not support the relationship between
settlement ratio and medical expense when k= 1.

. A‘; A}
j : :
Yeded | = s,+ 5y | Mot | — 5+ 4 5]
Medical 22.1 0.0290 87.9 0.01682
Clinic (0.0145, 0.0435) (0.0024, 0.0313)
Hospital 54.5 0.0234 113.0 0.01987
(0.0092, 0.0376) (0.0056, 0.0342)
General 48.5 0.0213 116.0 0.01986
Hospital (0.0064, 0.0364) (0.0048, 0.0349)
Superior 92.0 0.0194 124.0 0.01781
General Hospital (0.0008, 0.0379) (0.0009, 0.0347)

Note: Parentheses are 95% confidence interval and unit of medical expense is 10,000
Korean Won.

IS At AT = S F710] didt Wt el vlEe] Hske 9=
TR FEIEH] ok A 0= Hnk hiRlETt Sl 735 dollA QikleE St
T o S 35 gelE vle2 0.016828HF HORAIAIRE HollA e 7% 0.01987,
S 0.01986, FESEHEZ 0.01781 T =OoMA= A 0= Yt ol hY
=7t Hyd 739 Q57| o e Azr]o] o7} igesiA] ¢b7] el Ao
2 HQink RS TR 2 4% o9, ¥Y SR, JETEYe A=l

22.19F 9, 54.59F 9, 48.8%F ¢, 92.08F Yo & o] wet F7ksh=t], HRl=TH Y
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e -] A EH|= 87.95 ¢, 113.08F ¢, 116.09F 9, 124.0%F ¥ & F7RIt §
RlE ol wEt SRR A7k ], RS Qe AT Qw1 7 Aol
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Abstract

The paper analyzes a sample of closed automobile accident claim cases
drawn from a large Korea insurer in order to test whether claimants decide
bodily injury claims for settlement payment and the relationship between
settlement payment and medical expense. The test result shows that minor
accident injurers intend to claim bodily injury liabilities for settlement
payment and that claimants receive proportionally lower settlement payment
when medical expenses exceed insurer's expected value. These results imply
that the indemnification schedule of a Korea auto insurance company seems

to deter excess medical expense as literature has shown.

% Key words: Ex-post Moral Hazard, Automobile Bodily Injury Liability Settlement,
Sample Selection Model





