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S EALALANE 55, 3, 5 IDREN e ALY dEEg 2ol

ot T YRS EAeS RESEEE AnEY, 20184 7|E SR
70.6%% 7V 11, SFEA 43%, SHIET 35.6%, F71HEE 5 10.2%, ASAHEH
3.8% <=O0= =0hD IHEE EAE-S 19999 o]F FHgE HiStE HolA| =" &
TEFL 20019 68%E5 7|5 olF HAAE HEAtK(Figure 1) #X).2 1999
H~20184 717t Foll = HiollA et 1670 =] Y=EaE AN AR 4

< HIZTEEE AmEY 201687HEe EZEFC] 7MY w2 HAHIE Bt
((Figure 2) #%).3) A4ERE5AN0] & EE R EFEF 0] Aol Hl&
220109 43.8%= HHS B T tha 746to] 20184 33.8%0] o2t} ] U
SEASIA] EFEY SR HRE 19994 o|F AB 7.2%2] S7HIE Hol 2018
| 71 2% 1,2339 ¥E 715013tk o|MY EFET L &0 SAEERE 12

ZHoIA = AEFAPGOIA S8 RS ARG

T ESEY SRR v AR 71E0tAA] S Lol EsAre] Yol
3 ZAYERL g s ol gt =2k 2SRt 1999ERE] 2018E71A] =
W A E AL B3R Y EAGA] FAAAE= 9% 83239 U0E ESHY EAE

{

AR oF 31%2 ARSI, 5 71k ] PSR gAt F AR AR 61.1%
2 A FEYRL 7IGRE U] 7152 FHFRle] 991 Thmetn FEst A

B9l EA2 sy, 20180 o|2AE BAAE U JAFAIE FsEI RN He

D) FEUEY FEEARRALINE SRR BEFEE S, W, 55 A%
A, AR, BE, A2 AN A dRRgon pRet, A7RE0] gad
£ Ere 7hsjel Pl ARE Agsha oA otk

2) EFEYL &y, TeAYHEARY, ARy, Ao A9RY, SUR
2yl 2] 58 U vlg Ry S Ryl

3) & 2AEFRONN FEY So| YA HSS 20004 15.7%0H 20189 42.7%=
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4) 20184 7% 7H e LS R WEYo] F FARFRN AASH: HeL
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(Figure 1) RR by Insurance Line (Figure 2) RS by Insurance Line
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Notes: 1) RR is the ratio of reinsurance premiums ceded to direct premiums and
reinsurance premiums assumed for each line of insurance.
2) RS is the ratio of reinsurance premiums ceded for each line to direct
premiums and reinsurance premiums assumed by non-life insurers.
Source: Financial Supervisory Service(FSS).

Zdast vtet o], =i S| X5 SAeA] ARke EE Gl 3o
AL A7 ] FARET ofet AP Aol tigt w=3he STAA itk A
] T84 RHgat] SHiollM e HA|Ae] SA4 9 Eaol] tigh 517t &iEs] o] Fof
Fout, & B gl EAo] gt o] 24 -2 ardo] oot 5’ 2009; A7
], 2015) = LA A SAFEE AYohe dsedTe =217
QT HASIALY] SAIEE A oL, o] 2R FoA =2E A SA RISl AR B
Haprte] EA] of gt FF2 viRl=Alel tishA= 2EsHA et

oo & d+e &3 F B MEA, AR, AR E 5 AEY A2

of M2 B8 5 YA AHIE ST & UEE E DEARPEARY A9
of Aok Q14 RPIFY 10089 10 o4 HeStolof ek Thil, th 2t o]
of el ShsH Aol sk ohsih 1. Sl@ueleiet BEAoke] 54
%, SIBEA, A AReld 52 7lslel REIFES 10089 10 o} BRSIE Aol
ofgthn ZASHe A9 2. ANY Ak A4t B Fof An Aok s o
A ARl sk ASEEAH 2018. 11. 8]

7) BHARALSNQ013)E S ARBAGE] T Yo o] et BHS B T U
msiile] AW BIABIGL A5 90014 ARDEFE B9} AReriAd] 5
77} 98 @Istelon], W4 9120151 Risk Based Capital RBC) 410 7125t
of Shf LAY ARY SAFRY HYY oS Wsth

6) BEITEFE A7-122902(EFY ) A5T: EEIAE EEYREY e ¢ B
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AAE A=59] JAIAAE A7 avtet | avta FEsle] AuE 5= 9= QXY &
7181 HAIA R E(EC-ARDL: Error Correction Autoregressive Distributed Lag
Regression Model)& A1 g o2 Afeisitt, ESHE S48 HEa0E9] A7
o] et AFEAE 712208 APgpEollA oA vt 2AEAS SSE Al
Highgo] Hadsjaptet Aofstal Aol KA &hel= A== vl 78 S48
=29 ol HAAPE =R ApF Ao AL FFY ALAPZ = Aol7} Qg 4= Ak A
= A%Isto] HRASIAL oA e A E Y| & Qi

2 A7 S YA ESEY SAFHE BT 2N T8 SARIA =
U e dsiate] S840 o= A2 VHEHUSAE FRIGE AR A
o]ojw ZHAIARE AIAE £4S Bl 8 4819 A JFS weltithe el o
& k&4 oJolE 7tk EFEA] Ae ANlE IHE Ao 71, & HElEaa
(tail risk)IE 7HAL A7) wizoll, HASAe] S5 4 H Hf 242 58 8119
W30 SA|2Q] W& Hol7|Hih= A7]4R1 oA o]Fold 7ol =t EF

89| 2A80] WlHoRE BHHsH SAols £ RuAekE Y10 mE A

AL o|R3 Yt FRYHS olF 4 Uk webd BYL] S et B
A7) AAD Aol 7|23 B4lo] Brhslet, et ARy 249900 dhet 71 A

ATe I E4S S5l el FoIF %S A= 890 o, HSAe]
E/oIu =71 B0l B A&l niX= @714 §F= Telshe ol IR
(Mayers and Smith 1990; Liu and Jung 2011; Altuntas et al. 2018; Shiu 2011;
Shiu 2016).8

8) Mayers and Smith(1990)= 19814 1,2767} E¥3ALS] HEYH EARRE o]&5o,
BYgALY] Refz, AR, AP ARE, BESE IFT 5ol QR ARY
240 A= PGS AZSIE Liu and Jung(2011)L 1995~2008'F 717+ B<F m]=
FEHIATAY] ARYAEA] ARE o]83lo] AAAA0] 7P AHFLQ0| v HgF
S BA319t) Shiu(2011)= 1985~20024 7|7+ B9t H=9] &ajHsALe] ARE o]
85to] BAulEY AR o] TAE BRISHHT). Shiu(2016)= 1994~20114 7]
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3t 20004 3471~20184 427 7|3t 53t EAE, &1 % W WE, AP, A

VAT 5 WolE AuEct 3ol B9t A%, SRR A%, 193 B3EAY

2Pd 74 52 5 EC-ARDL 13 282 B2 eijlsha, 4 28ue Efz +8
SA8R10) 7| FF BT 4olMe B A7) 23t gofo = nipefRit:
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1. 7122 &=

214 wg 9 24 240] it ol2ATEL AR Farlso] BEsilel AH)

ol 223 X0} Qe BEUS AR PR, BT HE U SR
olgAoRt &4 T W WEA, AR Ul AFse, YATINE F SaZwo] ah
oF ARHH|E 5 TS| 8ol wet AHHFET 2000). ol 5514 712 9
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=ha

of A B EA4 & Hf 2ol Qlos 2] JYER, AT TR Y
AF x—]E Rz EX 47{4 _Ll-—ﬂ 7:1211/\}_04 14 ]X]—/}}fgr So| Z9lF o7 11y
> Qitk. & AtolAl= of2] EA4 821 FollAl Bt ol 24 WS 7ML Gl 4
T g gt 22 ] Fypoll AFtE, FUl ESEY AR AR STEAIE At
o] ZA=7F B3] A&l A= Y= HESFLA Fi

WA, B3 S-S A2, & AR FHEo] FFS Ton, AR Az
A2 ENWEAY Rk, &, Sofgat st do] Qo A8H AR AR &S]
9 o)l = AA AEFAAC] GHE(capacity) E 377t E HESAR] AR

-H:Hmlﬁ

7F 59k dao] LSkt A4rE ol8slel, A Rt ke HEAASE W

WPEOEETE WA ERKS, olEeh AT SUE 0 dASAS Fesd

Altuntas et al.(2018)= 2000~2012% 717t &< 337K= 21,8247 TESA(EHIA-A
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20009 EolA= AEYE Az 2

vepdtt 3A AA HEFAGOIA AdEs HdEE2 158 PERIARE] =2 XY

ulgom QI8 AR 42 U 712 A4o] Ads HoH Y9tkd WlHo R A

A AEZALC] FH o] ggE]o] Q7] wf2oll, 5 AlFe] AR 8-& 9 272, AA|

87} HPgEl A1) 37k A BB SARlA) o]l glol, AA AugAe] Lokt

o] RS HoTH10) &, AlA AEFAYY] Sofhg2 AEE HEE d Az dS B9

78 BRSNS AR FFE mIETh T8y 20008 S0l HA AEFSIAL]

At ofUiet tARES] flo] 27islel AR R ANEA ERelo] S2a

A1) AR gueio] /i BYI) AU 28 9 270 A o] skl o

tjglo|g Afo]E9] XEo| A vhd, AA| &sf7h WA X271 A HY S

1ol SIUES BB AREALL VIl wet At A WIIE ShwT

QItHGuy Carpenter 2015; 580} 2] 2016). FAIZo=E, 19924 3]2AQ Andrew=

Qlsf} ml=2qt o} A AlA] HEFAES] 8-&0] F45] A=, 2005 o1=Al

Ql Katrina, Rita, Wilma FE= HAIRRES] |0 QIsf AA| &7t EAe nl=2]

Q.85 =L, S0l oflok-ehk Aele] K8 2312 ASHEAH Figure 3

ZA2). TEIZHE, 201149 &2 FEHE 23] o] ¢ HEH 3-8 QM2 oA |oh-EEef A

Aof| I2t=]Aom, 20124 Hi= Z4=2] 740l Eofj7 | iAgRt 2|t F=of| 2ol Ak

9) AEFANY BT EFEHAAS AEFIARE AEARG 7+ FEB[AT digdHlg &

A, 23 A A -AARE Z2 vEEHE-S 2EolH, ol AEFIARS] HA] AT
< ojFA st E=S AEFAH FEE =2 diEQl vEa) vpEuE wj o] AEAR
o= AEFIARY] FA12 widstAY AEEIAE dEoks Al Ao &A=34<1
7ZA3Fo] JtHCummins and Trainar 2009).

10) thtie <419] Hiwsh o=z AlA AEF gro] RashH HEEFAGO Q147]E0]
FAsA| L 8-80] ot} vhl2, AF7I7T gt &4o] WhAeRR] Qlot AlA AEF
gHEo] FESHH lgr|Eo] dFoz L&oix|al @80] Wollol uhah ARy A
Fo] Z71Itt olEfet HAUESE £olie E FdREHo| uet A4 QEFARC] FASH
o} AGSIE @7l JduiEto|d AlolER TEE

11) AARKCeR 243 Agd] 7127t A718=RYE, S84 A7 %2 diAlRA =8
7t 7Yl we, SR EE, FARRE, Ve 59 AR AEE AREY, thAsAY
4, BEAEY, AlolErt & BEEIASES Boll AlA AEFAR] |4 ok ol

RS B AR e u]s) A7} Elo] Bolslel AuBAPEe] AP alit
el Ao R 4145 S0} Qltjetold Ajol2e] A 271 H4AI:



A
A:

F2:80] hE QYHIT. o] 1) 5 RBWFS A AUBAS] Hrizo] P
7t ok, &8k Wt 21927} Al Bsik) B7e] gErt Slelel ol 28
of wiegsily] W0 FolEnk, o) 4 AHAAF A A AR 57 o7
508 5 ARRIE 2YSHA Al RPN £AUAL B S8 A
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(Figure 3) Regional Property Catastrophe Rate-on-Line Index

Hurricane Andrew 1992
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9/11 terrorist

Source: Guy Carpenter.
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gthAdiel 1996; Shiu 2011; Shiu 2016). ¥A BAEF] 7|24 YFEIRE A&
She HAe B4 R AA/do] FlkEle Ad=gel E7MsHA ARt dE
S0, ARLRE Ee &30 wid Aol Halt igstel 1A FAXE FA B2 vlo] A
G510l EElsAY U, vIE, ISR, Ve JE 5 2Aaet IE g1lso
A2 Hok= QI8 ARt YIFEARE I 4l A7 3loH ol ddeeld 7
2k gt dvjEteld 2laze] diulsie] BESA k= ARESt S8R R SHTSS
HsAY AR AgS FHEPIE sl 4F fgS AlEger EAh|= it
Altuntas et al.(2018)2 Atj=to|d ZAIE &5f&0] HFHALR Z7got0] &dle W
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BICKShiu 2016; Altuntas et al. 2018). HEIAR= 2}AlQ] Algks gl o 2 Ql5o] iy
L1edol Hit HARF Q7T E71sSt B9 HA PPl B A= A Hok EL A
O 2= RI57t 7hst fiddolzt shEEhe td] fiflo] FYe Allol] k=g o] Us BF
A 2T o] HAAe] RS et 4= Qltk ofnff HASAR= At
of Z ot HH S stHshl HAFAS 5] sl 78] 8% AREAPlA F71Ak
ZESHAY HAAIRS E3to] Qlatt foE tE ERsIA] AR 4= Qe AREA]
&S B HHINO] ARG AR E A7, ofRl vk AREAPe] FaL
BEHYLE A Altuntas et al.(2018)= AEHE 715d A7 (market
capitalization) 22 Z%Jst0], ALEATAT QEY =9 7F-3(-)2] TAE SRI5ILt

Ao g Tero] ARgdiate HEA] W BAe] A FsidarE A7t ST
11 4RI} Fields et al.(2012)9} Altuntas et al.(2018)2 A4 Z4A4o] A HeiA|H K
AAPE ARl Het 2=52j0]A ol wieh Al a = wobdtial TR, ojoi=
e =9&, Liu and Jung(2011) B BAPOIA HEHRlE0] S7H= 371
o) A= SRt BA7IAL A AAE 2Aichad), o=kt B W avk= A4
o] A= ST e, A0l AekEas 71he] Eelaart AXHAL F4%t
o} Altuntas et al.(2018)7} Liu and Jung(2011)2 22+ 2000~20124 717 &<t 3371=+
HASA] A AR} 1995~2008 717t 527t vis HESAe] AH e SARtR
£ o851, Aol A FeidrS YRR EAte0] =22 RISl 12)
o}l =2lofl ZAsle] EFEY0] tiet AN SAatrE thadt o] BET
oJct

o

g

4

RR= f(LR, LRSD, MC, HHI) A1(1)

RR: EA & LR: &l &; LRSD: £l & HASA ; MC: AFEH A
HHI: NS4 A%

12) 71949] HeAgHR|Eo] F7Isto] Aol S7kekal 1 S7REtE AA7Ide] AT A
a7F E7hRt PdgAelt Y, VY EEEEEES sYaAt @ ot Wiz
7190l AEdre sR oY B4 AkEgel Webt gAY BA7Ido] AkEde ol
e 2% ARolEd, 7ol o] BEEHHHES 59 #Rlo] glE Aolth
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2, EMQ

ogt

AAE Aol ©9lto] SRk 45 F/4AR1 I AR HS ARESl] 2stelal o
Tgo| gl W5 7t 73] H(spurious regressions) 7FsAgo] Qlct. 1y ELFYSH
AAE ®g=E Afolofl QFARI AAIES BAsHe AFETe] EActk:= B & 4%

AV EAEHE 2 STRAPEE AET 4 Ik, LA ofel AAY Ao o

L EA of 7ol izt A3 Al S AR TATE A=Al ERIskE do] Fasith
TAE EAulHoll= Engel and Granger(1987)2} Johansen(1988) 5°] A1t v
Ho] i}, I3} Engel and Granger(1987)9] 548 B4R 1709 32E JAE
WS 4= UL, FEHS AAo] offmid 4= Qlok= @0l QUH Johansen A2 2
F7F 1(D)9] 922 7 Aot 280 7hesiths 9de 7tk o9 24,

S

Pesaran et al.(2001)°] A|SFst ARDL SHAIAAH(bound test)2 AAIE A=E2] &
Ap7E10) B= (DA™ e Aol Haes 2t 34% A740] 7hsshl 48E
tish s Fitprt B wf ¥ 710] SA R TAE AAE o AT

E5HY 2489 24803 IA9 A7 JFS AWET] f15] & A7) 24
ARERE AAIE AHa= 7470 £71(20009 3+77]~2018W 4471)9] Adtolt). 2 =79
3% 14oM Bug ool FAS S0 melet Hiek o] AIAE HaeEd] A=
102 1(1)o] EA1=]o] Ut T3t FEHFE SEFHY SAE= o] skl it wzt
A & AtolAl= ol2Rt £ AlAIE £40] ARE Pearson et al.(2001)9] ARDL gt
AR R= o83t

2(1)2] A2 A A 89l
T HH5PE 4|(2)2} Zo] yeRd 4= ot

é

1:1

L

m{n

7o) A eh

rir
ol
a?

= Aol 2440

RR, = ay+ oyt + a, LR, + ay LRSD, + an MC, + ay HHI, + v, 21(2)

o701 ti 71E, oyl DU PFOR Sl ER(drif) AFS ERRH, o,
= ANSETS B 2480 AaAlE TRsl] A% o)t S FSI B
T3S B9 AR HESIL0) E [(1)]2kA, ARDL AHS olg3te] Fax



HEIEHT XM32H M2

TAE FRIgHY. A2)e H4E 119 4718 #AE Uetdies 40, W45 7]
GRS B4 QIsto] Al(2)ell 71&sto] A(3)7} o] FAo QAR PO HAE]
£ 71Eugs Agota AR HS ol8sto] WSE 7o) TAIE Bttt

ARR, =B, +Bt—a(RR, ,—0,LR, ,—0,LRSD, —0,lnMC,—0,HHI,) 2(3)

+ fykARRL_k—F i]&kALRL_k+ SN ALRSD,
k=1 k=0 k=0

+ Y AINMC,_ + Y m AHHL , +e,
k=0 k=1

ol7]oA AL ZFBIZ0] EE . g, 7, 5, ul ZF HZ0]| That H A A|AE ofu|si),
Vis O P Mo T PSS H71AME, 11213 0= A7 RS YEdY o= A £
719] H7|5tgolA thE 2719] B2 R JES7 e S5 YEth A7) AAE HE
o] FAHAZ AR A7 B A 121 2R @714 4 aiE Setks FHE
o]FofA QUtt. MAk= EAra.9] 4714 4% TAE 7851, FA= AR RF Y
H712Q1 SAl=a.ete] IAIR At 27]9] ExtE o= thE 719 4P os 24
7he £55 F4%th 5, EC-ARDL 235 #-8shd 7of digt Fro] &4 Qlo] &
719t @7 SHREA 0] 7R sk,

Pesaran et al.2001)9] ARDL SHAIEAS 714 IAE Uetti= ARESES] A
FE50] BT 0°|tHH, : 0, =0, = 0, = 0, = 0)2h= FAF7HEsIo] e Py} 2+
0] o 2k= tig7Mdstoll 9% X3S FeAd=s &0 A%3th A5 Hdo] 714=
S 2 FAREATE EASks Aolal IRA] 2 A= SAREATT fle Aol
t}. AARE FEARF] Pesaran et al.(2001)0] AAJEE 5fgkat AJ3te] HYE Hlold 4%
SAEE O] A b= A7 7120 o QA €

2 AFtolx= 157] AERARAL AAE Eshs AHES] L3S SHo=E 245t
5, A o] Bt RIS FARE AlolE Kol E S KInsurer])o]l sk
Ae e BYS HER F50] ol5 ATl By vlal-BARE 1Y) 2

13) = FerEsEASAL A Hgo] 23hd HYsie DBESIEY, KBEs|EY, Td&
OHli‘d(ﬂﬂ"*) SHAESNEY, HAloIEEY, ROESEY, SRESHEAM ), HE=
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3. 241z

37] e F517] flste] =l EEASAe] EFHY EAle- BakEste Rt
SH AN A=A HHI(Herfindahl-Hirschman Index)ol] @3t 2000 38714
B 2018 4771714 2718 AmE AMESIAHE e Has 2 2712 GDP HEd|o]
B2 Uro] A7 2 2SIt &dke #EHA= SUQ0%7]) 571 olsEEHA
(rolling standard deviation)°|th. AEHZAS H2lols HEbEEs S715E A7
o] 21F FH3 gk AR8SITh14)

EAE, &she, 7 ARl 215 F9F gt 18|l HHIO| 271 Abmoll=

A&} EqFAdEo] EARIY. 271E S4e2 tiAl= misf 427100 7Fd =2
= 2= AlAS BRItk Figure 4~5) %), &7 &dfta-2 vid 387190 7V =
< g 2= AR HolH, 20054 127194 2012 327190 &3f&e] §53k= &
T HAES HRItH(Figure 6~7) #=X). HHI= 74 A9 @A, s 387] 7P =2
TS 2= AEAGS BAK(Figure 11) #X). kA 5 HE4E0| diois ol 5Hwd
TE

(A A 7 22712 Sl o158 AE 2l

SRR, APSIE R, OpARESRg, AXEsEd, AR, Tk
Sng, AcfElsiEY, SRR 5 157 SAREsE, A Hols u)
3] Slste] £AIE B2k ST BHSAIE B0l Bkt

14) ARHTAE PSR SR, $715 7S tEe] 34w SR A8
~mdEg nrdow Agsiglon, CUSUM HAE A3, sAlael Agame|s
o 2AAE BAPRE 59 QbgAolx] e Alow Uehirt
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(Table 1) Variables Description and Data Sources

Variables Description Sources
RR Seasonally-adjusted ratio of reinsurance premiums ceded to direct FSS
premiums and reinsurance premiums assumed for the casualty insurance(%)
Seasonally-adjusted ratio of total losses incurred loss to the
LR . . . FSS
total premiums earned in the casualty insurance sector(%)

LRSD 5-year(20-quarter) standa.rd deviation of loss ratio in the FSS
casualty insurance sector
InMC Seasonally-adjusted natural logarithm of GDP .d(?ﬂator adjusted KOSIS
total value of shares traded in KOSPI(trillion won)
Seasonally-adjusted Herfindalhl-Hirschman Index of
HHI . . FSS
direct casualty insurance market

Note: The seasonal adjustment method is uniformly weighted moving average of sales using
2 lagged terms and 2 forward terms.

EA71ZE 51t AR 157) HEAR] B SAE Bk 57. 7%= AAAIE HolH, &
g W5 715= 20154 o] F tha ZHAsk= 2 0= Yepdth((Figure 4) 3X). 5 7Kt
HYASKWPHE SAke 5 F20]- 5% 50] AJolsith 20004 3E7157H 2018 4271 &
ot EZHY APERE 7IE A9 8 BEIA 449 AdR ERERR) B
45~64.1%0 E-E=o] H(Table 2) HX).15 B7IF Bt ARl 71 &2
Insurer19] SR8 22.5~65.9%= HslZo| 7} I, & AAE BAK Figure

5) AX). Insurer2~49] AT A2 T4, S48 EFHA= Insurer1 9] ZHl 4=
=of| Eafsih

EA7|7E B2t JA 1571 BESA] Eog Bk 58.7%2 H¥HE o2 FUlekal 9]
TH(Figure 6) IX). & 7IKF EFEY APFARE 7% A9 41 AN ZH249] A
27 3 &(LR) B 58.7~60.7%°1 F3E =] ATH(Table 2) =), 491 471 HE3]
AP B Esfgof| F31gt S7MAIZE W=, AR APl Hls) &dkE MsFHo] vl
A YepdtHFigure 7) FX).

7L ERE A 157 HASIAe] EafhE BEHANE Bt 7.5%%, 20073 3271
S AL & A5t 20134 287] F53tF o]% thA] AT H(Figure 8) ZX).
&9 4N HsAe] Edfe —?E!TliiKLRSD)«l 2 8.5~15. 1% EX =] Utk &

15) BRI 8 E5HY AR A A9 L] Bt HR-&2 Insurerlo] 28.3% Insurer2?t
18%, Insurer3°] 16.9%, Insurerd”} 11.4%0= A2 47 Pt AA|Q) 74.6%S AAGHY
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dle HEdS A4 FAIE Holu 11 & 9 FAl= AR AARE ApolE Hel
o}t Insurerl9] $ofg EEHAR= 20009d 2RERE 10% vlRko= PFgH v,
Insurer29} Insurer3<2 20109 o1& &3] ZASHH<Figure 9) Z=x).

A7 % 771 A7l 2T1E FRE 42 20009T) &5F B3] HieS
HQl & Z7leltrt 224 S8-94718 22 20084 457] F14okL o]F ohA] SVHAIE
HeltK(Figure 10y &%), &4717t 59t E5EE Y] AAI BA T A14(HHD) B2
1,769.2019, §715d A7Fsdel 215 3t InMO)S] B2 6.7°|tH(Table 2)
Ax). 5EHY AP HHI= 20034 387101 2,008.72 7 =ttt ©HA] 3f, 2000
| 287158 20189 48717H4] 717F B9t E5HY Aol 7 HSE Al71= 20039
3E71=, o]F AT EE HAAE EIK(Figure 11) IX).

ARl 712 A7) EACERE ESHY AEGE ol M w2
Insurer19] SA1-o] B KA ET= AA5] e 75 o AUtk 200049 3+
71~20189 4871 717+ B2t Insurer19] E4&2 e ES|A B3] ZHAA7E FE
A, E6fke W5 B B SARN= A5 tE Hale g Helth

rlo

(Table 2) Descriptive Statistics

Variable # of Obs. Mean Std. Deviation Min Max
All Insurers 74 57.73 6.14 46.62 68.27
Insurerl 74 45.02 12.92 22.49 65.91
RR| Insurer2 74 63.92 6.22 49.93 78.95
Insurer3 74 64.10 7.07 53.99 77.06
Insurer4 74 59.57 5.28 46.44 67.30
All Insurers 74 58.74 9.74 40.90 73.39
Insurerl 74 58.74 10.94 41.30 81.50
LR | Insurer2 74 60.42 14.35 30.38 82.48
Insurer3 74 60.33 10.36 35.27 77.03
Insurer4 74 60.70 9.16 45.78 76.22
All Insurers 74 7.45 1.76 3.79 10.35
R Insurerl 74 8.54 2.33 6.36 22.60
D Insurer2 74 15.14 4.69 7.52 24.57
Insurer3 74 12.83 5.64 4.93 22.74
Insurer4 74 11.62 1.50 8.48 16.35
InMC 74 6.65 0.52 5.56 7.26

HHI 74 1,769.18 200.73 1,384.52 2,008.74

Note: Refer to {Table 1) for the definition of each variable.
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(Figure 4) RR for All Insurers {Figure 5) RR for Big 4
&
- =
<
200091 200591 201091 201591 202091 <
‘ Ratio of Reinsurance SARR] 200041 2005q1 201091 2015q1 2020q1
{Figure 6) LR for All Insurers (Figure 7) LR for Big 4
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: : : : :
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‘ Loss Ratio SALR ‘ 200041 2005q1 2010q1 201591 202041
(Figure 8) LRSD for All Insurers (Figure 9) LRSD for Big 4
. 4
&
200091 2005q1 2010q1 2015q1 2020q1 2000q1 2005q1 2010q1 2015q1 202091
(Figure 10) In(Market Capitalization) (Figure 11) HHI
w© =1
~ g
8
- &
- g
bt o
oL ; ; ‘ ‘ si . . ; ;
2000q1 200591 2010q1 201591 202091 200091 2005q1 2010q1 2015q1 202091

MC =====—- SA Market Capitalizaiton ‘ ‘

HHI —=————= SA HHI ‘

Notes: 1) RR is the ratio of reinsurance premiums ceded to direct premiums and reinsurance
premiums assumed; LR is ratio of total losses incurred to the total premiums
earned; LRSD is a 5-year(20-quarter) standard deviation of loss ratio; In(Market
Capitalization) is natural logarithm of GDP deflator adjusted total value of shares
traded in KOSPI.

2) The thick lines in {Figure 5, {Figure 7), and <Figure 9) depict RR, LR, LRSD for
Insurerl, respectively.
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ZHOPIAY (DY 7-folet 284 4= o= & o] ¥
= Al3sl7] Aol 2t ¥ tigt St AS AT Bl AR EE Haes
o] WS Z= I(DAEQIA o35 ADF(augmented dickey-fuller) AgHT}
PP(Phillips and Perron) AAHS ARgslo] BAslal, 1 AE (Table 3)°f B8k
t}. ADFe} PP 7% AT, Y7 eE550] A5t SAIE AlAT el 992 2
£ EQPGRH AAIGAE & = Qlnk 28y 1A ARG ES: B TS 7T A%
S 71240 24 P& %(stationary) AAIER] A2 L}E}‘Xb:} Z2iprog 7t ¥
S210)°1A I(1)o]oiA ARDL A HE 2-&sk= ol ZAP gl A o= ERldH.

N

(Table 3) Unit Root and Stationarity Tests of Time Series Variables

Variable Level First-difference

ADF PP ADF PP
Entire Period | -4.265"* | -2.955 2979 | -13.408"
AMpr—
RR Sub-period -3.684™** -2.709 -2.536 -12.797%**
Insurerl -4.586™** -3.367* -3.893** -13.505%**
All Entire Period -3.470™** -2.611 -4.201%* -11.811%**
LR Sub-period -3.494** -3.825™* -3.825™* -10.913*
Insurerl -2.963 -2.813 -4.709%* -9.519%*
& | Al Entire Period -3.068 -1.449 -3.135* -8.544%*
D Sub-period -2.759 -1.306 -2.787 =7.837%*
Insurerl -2.120 -10.367* | -4.732™* | -13.154™*
InMC -1.134 -1.177 -4, 279 -4.186%**
HHI -1.217 -0.766 -3.625™* -10.391***

Notes: 1) *, ** and *** indicate significance of variable at 1%, 5%, 10% significance level.
2) The ADF and PP tests include an intercept and a trend, and optimal lags are
determined using the Akaike Information Criterion(AIC).
3) The ADF critical values at the 1%, 5%, and 10% are —4.104(for 1st difference, -
4.106), -3.479, -3.167, respectively. The PP critical values at the 1%, 5%, and 10%
are —4.095(for 1st difference, —4.097), -3.475, -3.165, respectively.
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Pesaran et al.(2001)9] ARDL RHAIEZ 0l ot S22 A7 A, e ZFoNA
S, Eoie, Eofte s, AR, AR Aloll A7 -t E AT EAI5k=
Ao2 Yepdt) (Table 5)~(Table 604 Ho] FEARC] 7.354~10.

T2} JRbHRIRl 4.92H T Hu = ARTMo] 7|4E o EAte, &dE = H WA,
ARRHTA, 1AL AR Alelolls SAE BAPE EARI. ol AH7] AvE &
T 3}o}sh= EC-ARDL 239 2-8-0] 2okt ofn|gith.

of BREEY A

SRl A= (Table 5)%F (Table 6y oFoll A2|=o] Qlrt. (Table 5)9] &
F(1)2 1571 24 B3] A 7IzH20019 3871~20189 4827]) EFEY 2458
784010 HP(2)= 2016 227] oA Apmol w7kt Aok (Table 6= &
ZH3] YeAE8-80] 7H =2 HE3A) Insurer1 9] EA14=Q0) Uigt 34 ZE R &
BBtz Insurer1 9] E3fa2, HP@)oM= S5HY AL E= ARSI

99 458412 OLSl 7125F ARDLEAJo| & el B o] gt HE5o] B ast
t}. Breusch-Godfrey2] R71A3# 37 (serial autocorrelation test), A|AES] M54
(Autoregressive Conditional Heteroscedasticity: ARCH)®f| thet 2t 13%A] 5= A7,
Brerusch-Pagan®] oJ%4H] AA, 18]l Ramseyd ZFAEY 27544 (Regression
Specification Error Test: RESET) 5 Sdfolojof Zgst g o2 75k 4= it

HA], (Table 5)%} (Table 6)2] 227 Al5(adjusted R-squared)+= 0.762~0.817

of Faditt. 2P AGTE YA A BYojlA 0.817% 7 &2l Insurer]
9] 2P ATE 0.762%, BARF A8 A= A Uehdth. Hyl-$>2] d
BAGE 29 gholl 7 ZAsIAL Qo] AP A9 fls Ao= mefdd 4 Qi
Breusch-Godfrey?| A7 14782 A7 3io] Qitks AF7HES Be HP0lA 7124
SkA] 339t Ao & UEdt T3 ARCH A2 B HoA A713]H 245 o] &AM

o] ZASHA] e=th= AF7HdE 712614 ZRIth WAL Q.2 Ramsey RESET A4 2



4w o] oty Aol wrom A W} T QYA S0 24 AT} G Wot
A&2] gL AlFokA] FolA "t BP9 F9A1S P9/ Ak 9l CUSUMaL
A= (Appendix Table 1)l E175}3ct. CUSUM
3} CUSUMQ 782 BEAES A& 0= WA 244 Al5=9] o/ 97t oAy &

< WrRItE A 7|I7kE dio =z gt BHSAL AA| ol CUSUMTH

CUSUMSQ A% 237 E9P34Q1 A0 & yehd ¥hd, 200149 3871578 20164
7I7HAE o2 s BRSAL AA| ByollA= CUSUMI CUSUMSQ A% A7t <t
A0 AoF YERgT] ol 20164 28718 AFoto] BgAe] x4 WSt 9122
ofwlsiH, 201649 A 7|7ko & He] 4ok 2ol t& f-8olrtal wdl 4= §
<AZFE 4= k. 3, Insurer] @A 4% BpE2 CUSUMZF CUSUMQ 73
A} Insurerl 9] £ ARESE 30 A= A 717F 9P A9 Ao = YERS ¥l
THYAT AA| E5&-2 AR BB 4ol4= BP0 = YERTh 2018W 2827
£ Aot By 24 Wt g & S Ut

%

32
il

19
A|m

_

ofslofi= T A R LAY #4k] QPg/do] &R1E (Table 52 sub-period &
FEF2)E THOE, ESHIAYY &dte o5 E Wsd, AR, A= 5 4
BT EFEIAAE SRl viRle Ad7] 9 FEETE =o'tk HEo,
(Table 6)9] 233& SHLE Insurerl?] A7 SAYHE =fot=s Sttt HAKS]
AR 242 S5l SElUE ESEESAM] ANl SAFEE vhefslal, A1)
A4S 53l Bt HAIAekE AA5] e SAlE WekE EolE Insurerl®] SARHIE
FAFS}IR} gt 16)
16) Insurerl ¥4t opel EAdi 7|7t 5t EZHY 90ARE HRg AY i
(Insurer1~Insurer4) Z¥Z] tfe]] EC-ARDL Z8-& F7g519ck CUSUMJJr CUSUMQ 4
A A3t 78 BHIAL Y] BPoN FHE B4 Insurer29t Insurer3 E@oA= &

A9l Aog ERdth Insurer2~lnsurer4°ﬂ ‘:H?l' BEAANE AHTART B USR] o
ow, 9% A AF 7Fsott.
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1) 3714 9%

EFTHAAE AR 0 2= E5feo] A0l 7T T2 PIAA o= AR YEt
et wh, £518 WEAg9] A -0.1982, £318 EEHAT 10% 371l o
2} SA&0] oF 2% FAashs A2E U oW, o= 10% F<2ollA] SAX o f2ofs)
o}, o]2gt = ESIAe] A= &AW E o] 5255 AREY ATt woml
= A d-e= ARFEICHAdiel 1996; Altuntas et al. 2018). AE3 =891 H3]

S|k AN Aol I 2A4E S Ao] 2 Uk, AR TR AL

W7} AFo] &gt YERTA] Fi&HE ExolEta vk, AEAIAL YRolAlE=
FAE A NAg0] et T3 AR BASKE 03 F7|E T wEsfof she <&
& W53E A 27 Al A5 125 Lok 7% BiAIE & glck. o] =3t Aol
APERQ] BoA] ERlH o s 2aE A o7 FolHrt

ARAHTAY] A= -9.6242, AFEATA0] 10% =okol et BSIAL [
A0 5= A&l 96% AT A0 UL, ol 1% ol Kookt BE3AL
o] AHEz g0l IS VA= AXNBAE o] A= BTN AEY oL}
oItk A Ate] Zxte} JA|etct

AT F9A4E= 0.012, HHIZF 10% S7FHH Se-2 0.1% 5715k, o= 1%
S0l felotA Uehith. ESEFAYS] AAo] N FajdsE EA1e0] A7|1H o=
748k oJulste}. o]igt A3= Liu and Jung(2011)TH= AR 4-80K2019)
OF= YX|gItt. Aol 2| Faflol wt Bt Awst AFB 7ol 7]9kste] BR-de A
gotal 127 $91& AdstaA} sk= f<lo] A /iAol it &, YA B
o] A HsA| 1L Z=9]o] ofsheof| wet, BHBAE0] AA|H R I E I3 E 7T
& Augro 2 A FHAd Hls Aol A5 A= EolHh

EC-ARDL ¥ BIFE 7F 47| SHTAE g0k g, 4719] ¥ 71 B4
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A TAE AT & Qlck. AR HEo] AIAIE Alm 7 SAIE BAE SEE R
TP 29 &S £U = At (Table 4)= AEHso] ARG S50
9] of|&of P mRth= AT tid] VAR(Vector Autoregression)Z2d< o]-&
WA (Granger) 1A B4 23S Yepdict, 374 23, £8&3 HHI= 42
et e Qabde Helnk. &, &sfadt A, 1213 HHI® 242 4= alE
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H Esfe Wy EAES] 3% EAIEol &sfhe Wa-gol lade] ek, 1 o

2> JHSIA] ghe A& WERTEY) A £49] ou|E Fohd, &sfhe, A
<A, AR 52 A IEMdo] EAIskE R, &5 WE g2 EAel I
go] g7] miZol EFHEY deAlrd AR cze &5fE We ke e, AREA

=4, AR 5ol EAEE dlSshe Hl 83t i 7hsAdol -

[¢)

Eog2 71402 SAEl Fogt FFS vAA] G Z0F Yot o]
i Efigo] S/ EAgo] Hachs A o2 Yelhgth £518 ¥ed S/ A
7oL}t BRI R Do e EAES AT AR UEETh AR
HHIZ} &A1& HXs F32 47|02 iR & 7)ok E SA- 0= fofsht,
1 g2 Aolsiet. A71olAet 2] @rlolhE AHEHEA0] wotdes e A
o] A FAFE SE&S S5l

QAR A= D7 1R 0= 7R A0 olF sk 49 the =710 34
B2 EFohs £&(speed of adjustment)E UERATE QA4 39] A= -0.575
2, 1% F3olA BAZOE fofoitt. ol YA FHOE &oig o E HEA, AR
A, A= 5ol ¥sto] EA&o] #FollA Holut YA o= Frastelate 482

17) EC-ARDLEH9] 3¢ &4&% &okg Ha/do] 42 faltt #AQl vHd iy &4
44' &1 Ha/go] A&l 1 1% og—a(}:_ HPAsHA] Fo1el7] whizoll A% Had @4‘
Z 4= gx)7F ok 13U ARDLEPHIF VAR-Granger Causality Test A9
Aol7t Q171 wiel F AAE A é ] st71= ofgrh

0 O
HJE
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WIS B3 Br|H0R 79 o|FA BE uldich FAHOR, o] E7of
AN 05 7| FANA oleShe B o]t ghe) 57.5%7} kg H7lol e
2 A 35 7|2 PA] SRS Ot BHLO) WES Wolo £ohe 45 9
WEA, AEA, AHAE 5O Wal] Qg e it ohjel, QX Egel A

of SJShAIE e Wrki 2 4 ek,
P2

573, AREATA, TIEIAL DAl ATt 719 B B
A 20N frolet YFe vzl whd, 512 EAE] D14 o=nt 5o 9= v
th A AAH 02 £5)8 MEAo| Z71lE A9} ©r] oA EA1&o] 745k
A, AR2ETAO] FoRIAY feAE A0] AR D100l EAee] S8k

3

T A71H oz SAIEC] A4S

=

(Table 4) Granger Causality Test

p-value
Equation Null Hypothesis(HO) Al
Insurers Insurert
Lagged LRs do not explain the variation in RR. 0.063 0.213

Lagged LRSDs do not explain the variation in RR. 0.409 0.034
Lagged HHIs do not explain the variation in RR. 0.002 0.000
Lagged InMCs do not explain the variation in RR. 0.000 0.001
LR Lagged RRs do not explain the variation in LR. 0.000 0.023
LRSD |Lagged RRs do not explain the variation in LRSD. 0.073 0.558
HHI Lagged RRs do not explain the variation in HHL 0.000 0.024
InMC | Lagged RRs do not explain the variation in InMC. 0.349 0.944
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1) 3718 9%

(Table 6)°] 23004 &3f&2] F4A+= -0.09=, Insurer1®] £3f&0] 10% 57t
St SAE-Z A712 2% 0.9% H45HH ol= 10% <=ollA SAIZ o= FofstAl Lrekst
Th18) Qb APge] A (B2)ollM= &sfhee] 712 02 SAel Foltt 9= HIA
A 932 H& ZRISHY, Insurer19] SRS BF HASAET} 33 XjolE Hlok &
71802, InsurerlZ ApA[2] &5 A 0] 2] QR0 A|H Y] A 2712] EZRt Hglo] of

S8l FAE S01aL, EsjAAo] Foshd FEfRt ARl giSs EAE e A=

oL

£ B5A9 F9AeE 1.1922 1% oA BAKCE oot Yeldtt.
FHAZE 10% S71MH a2 11.9% S7182 ougich
Insurer1-2 &3k H5/49] Halo] t=0] HSAk= thEA HhERit. SSHIA
AAH 2= &5k Bis/do] ALSE EAeS S99 A= 29, Insurerl &9
& W5o] AR EAE 58 fdS A58 0E Tl Aol Atk

AEGTAGL] FAGE -17.71302 1% o4 BAFCE fo5t 29 o5
7R}, A2/ 0] 10% S7Feol whet Insurer1 9] 482 177% AR} AT
9 EAojlA AEAHLA] A7) -9.6248H= HS 7RIS, Insurer]S EF 23]
AR sl AR 2] Hato] Bt vizhshA| vkgehE & o= Qlrh

Insurer19] AAE 4745 0.0272 SAXFCE FolotH, AEY 2F(0.01)°
Hls] =4 Yepgth. HHIZF 10% S7F5HH Insurerl®] A& 0.27% S715HH,
Insurer1°] B HA3IARE0] HI3| AAA =0l HIZisHA| vkg-ehe S|t}

TRA A A A Eshe W g AR EAe o ] g

18) Insurer1®] &ofke thal APYEY] &g ARESE oA AT &g 784
= AACE FosHA] ek A= UEHtH(Table 6)°] B34 I=x). 8452 ¢
/3ol ERIxl= 20189 287 ojde® BA77RE sHYstelele 5YUe Axpt Uehd
th. Zoj%, Insurerl®] A= A &oiAo) Foke W2 & ESHAAE AA &
SHAATE TS & 4= Sk AEFAY B4l Al 8& 9 o] A XA &dfke
Hoh= AR Esade] viztshA §h3sh] diEel A oR EolHch
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gk ZARIH(Table 4) =), &, &8 W ARHIEL S48 50 FoI%t
FFe MIAA, I G2 JHsHA ge Ao= YeRdth EAe HHI olle 8%
o] VS Hlth SAET HHI= 42 A5 w2t 93<= viAle Aoz yed

ot ?H EAedt Esfeo] B9 EAteol &sfeol ledel e Wi, I 92 g™t

2) @718 %

$£ol8-2 A8t ofYel 7|02 % Insurerl ¥ EH AL HA o] dis 2] ¥
< A= Ao Yehitt Insurerl 9] £3i& W53 $7H= 471408 S4LE $7F
AZI1E 537t s AoR Uehgd Adks g, @780 2E &g Hed S0 o
£ & S7HE BAZCE AST 4 Sl A0E yryith AR/ ToHeE
Insurer13 H3IAL AA9] SR &2 471402 FasHA|T d7]H o s S5k
Ao & Uty HHIZF 24&0] mAls G2 F7|0A% tiRZIA R d7]olA = &
ARCR fofoltt, 1 WRFdL Adolsitt. AA Aol AgaidsE d7Ho R
7o) 3718t BHE 7|4 0 2= &A1) aok= A 0= Yeyitt

QAL A= -0.682%, 1% FolA BAFCE [osiH, 11 Foigho] A
9] HF(-0.575)Ect A Yehdth AE SE 0= &ofe o W HE, AR
3, BAE 50| Bist] EA&o] FFoAl Bloluh YAH o= st ete S&S T
712 E Bl 7A R 4B olFA He YRttt £, AR AL d
Sigho] AEHe] BgoA] Hrt & A0 & Hol, Insurerl 4714 F3RARY] 3]Eo0]
B} B ASIARS] HIs] #FEA APHct

o[4d2] ARDL 38& A7 71934 £&, 181 @] QAR 24
S, AT 2o} uiR7 AR Insurer] 9] B9k EEEY 4187 &5

Az
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& 7% 5 U, AT, AR8E 50 ¥ ol AV FEAVE SARHL DAl
z | ESIE Rt E dgos wEA 2EY. ERF APTEY] EgoAet v
= Insurerl= 4 27 Al 719 ©7] EolA AR2d293 dpAld BAEE 129
Ao YERET Tl Insurer] 9] -9 AIA S40] WS = F7|dg o= =
ehe =7t B HEoAE] vl wi=al, Ssfe o W HEAe] Helo] B Heg]
ARERE Tr2A HESSIATE Insurerl> A79F ©7] B0l Edfigo] S7IsHH EA

29 290 WH Eoe W] SV A4 02 2 See A% Bt

(Table 5) Short-run and Long-run Analysis Results: All Direct Insurers

ModelEfllt)iireAﬁeIrril;Lérers ) Model (2): All Insurers -
Dependent Variable (2001q3~2018q4) Sub-period (200193~2016q2)
ARE, Coefficient SE Coefficient SE
[Long-run Effect]
LR,_, 0.061 0.061 0.010 0.045
LRSD,_, -0.039 0.156 -0.198* 0.112
InMC,_, -10.230™* 1.739 -9.624*** 1.210
HHI,_, 0.0117%** 0.002 0.010%*** 0.002
trend -0.003 0.047 0.019 0.036
[Short-run Effect]
ARR, | 0.144 0.107 0.175 0.121
ARR,_, 0.354* 0.084 0.379%** 0.089
A LR, -0.081** 0.035 -0.072* 0.036
ALR,_, -0.082** 0.034 -0.068* 0.037
ALR,_, -0.032 0.033 -0.014 0.035
ALR,_, 0.075** 0.031 0.110%*** 0.034
ALRSD, -0.261** 0.116 -0.357** 0.134
ALRSD,_, 0.028 0.126
ALRSD,_, -0.218* 0.123
A nMC, -1.629 2.238 -3.428 2.301
AlnMC,_, -0.364 2.648 1.838 2.715
AlnMC,_, 4.770** 2.025 5.926*** 2.167
A HHI, -0.0171%** 0.002 -0.009*** 0.002
A HHI, -0.003 0.002 -0.005** 0.002
Speed of Adjustment -0.413™* 0.064 -0.575%* 0.106
constant 42.898*** 7.037 58.206*** 10.826
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N 70 60
Adjusted Rr? 0.816 0.817
[Diagnostic Tests]

D-Watson 2.075 1.977
Xza(p-avlue) 0.374(0.541) 0.009(0.926)
Y4 nen(p-value) 0.074(0.785) 1.835(0.176)
Xi(p-value) 0.38(0.538) 1.32(0.250)
Cgn(p-value) 0.95(0.423) 0.74(0.532)

CUSUM unstable stable

CUSUMQ unstable stable

F-statistics 7.898** 7.354%

Notes: 1) *** ** and * denote 1%, 5%, and 10% level of significance, respectively.

2) X%, is the Breusch-Godfrey LM test(HO: no serial correlation) ; x% .y indicates the
autoregressive heteroscadasticity test(HO0: no ARCH effects); x% is the
Breusch-Pagan/Cook-Weisberg test(HO: Constant variance): x4 is the Ramsey
test(HO: model has no omitted variables).
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(Table 6) Short-run and Long-run Analysis Results: Insurer

Depender Variable Modgl ): Insurerl - Model (4): Insurerl -

AR firm-level LR market-level LR

' Coefficient SE Coefficient SE
[Long-run Effect]

LR, -0.090* 0.045 -0.044 0.055
LRSD,_, 1.192%* 0.330 0.903** 0.352
InMC;_, -17.713%** 1.536 -17.146** 1.503
HHI,_, 0.027%** 0.002 0.028*** 0.002

trend 0.110* 0.063 0.061 0.066

[Short-run Effect]
ARR,_, 0.058 0.097 0.093 0.095
ARR,_, 0.245** 0.102 0.201** 0.096

ALR, -0.061* 0.033 -0.180™* 0.063
ALR,_, -0.001 0.058
ALR, , -0.135™* 0.057
ALRSD, 0.109 0.226 0.172 0.218
AlnMC, -10.235%"* 3.629 -8.852™* 3.532

AlnMC,_, 12.150** 5.095 11.230™* 4.964
AlnMC,_, 10.895** 4.409 11.090** 4.254
AlnMC,_, 8.254** 3.973 5.851 4.016
A HHI, -0.009™** 0.004 -0.007* 0.004
A HHI,_ -0.012%** 0.004 -0.016*** 0.004
A HHI,_, -0.023%** 0.004 -0.020*** 0.004
A HHI, -0.009** 0.004 -0.011%** 0.004
Speed of Adjustment -0.682*** 0.094 -0.666™** 0.092
constant 58.681*** 11.701 60.823%*** 12.266
N 70 70
Adjusted R? 0.762 0.783
[Diagnostic Tests]
D-Watson 1.930 1.982
Xzap-value) 0.231(0.631) 0.003(0.954)
Yiren{p-value) 0.244(0.622) 0.080(0.777)
(p-value) 0.11(0.741) 0.07(0.795)
Xhesn{p-value) 0.66(0.579) 1.33(0.277)
CUSUM stable unstable
CUSUMQ stable stable
F-statistics 10.094*** 9,754

Notes: 1) *** ** and * denote 1%, 5%, and 10% level of significance, respectively.

2) X%, is the Breusch-Godfrey LM test(HO: no serial correlation) ; x% ¢y indicates the
autoregressive heteroscadasticity test(HO: no ARCH effects); x% is the
Breusch-Pagan/Cook-Weisberg test(HO: Constant variance): x%gmr is the Ramsey
test(HO: model has no omitted variables).
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Appendix
{Appendix Table 1) CUSUM and CUSUMQ Tests
Panel A. All Insurers: Model (1) Entire Period(2002g1~2018q4)

————CUsUM ——=—— CUSUM squared

0

T T T T T
zod2q1 T 2018:‘;4 200291 2018q4
ya va

Panel B. All Insurers: Model (2) Subperiod(2002g1~2016q2)

— - CuUsUM —s—— CUSUM squared

Panel C. Insurerl: Model (3) Entire Period(2002g1~2018qg4)

2002q1 T T T 201854 2002q1 i j i 201844
Panel D. Insurerl: Model (4) Entire Period(2002g1~2018g4)

M

0

T T
20021 j i 201854 200291 T

T
2018q4
vq vq

Note: The straight lines represent critical bounds at 5% significance level.
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Abstract

This study is aimed at exploring and identifying impact factors on the
variation of quarterly reinsurance purchases by Korean casualty insurance
industry. To this end, this study employs the Error Correction Autoregressive
Distributed Lagged (EC-ARDL) model, using quarterly time series data during
the recent 74 periods (from 2001 Q3 to 2018 Q4). The empirical results show
that there exists a cointegration relationship between resinsurance demand
and impact factors such as loss ratio, underwriting risk, the access to capital,
and the degree of competition. In addition, we find that the access to capital
and the degree of competition are important factors in explaining reinsurance
purchase by the casualty insurers both in the long-run and short-run, while

underwriting risk has a positive impact only for Insurer] in the long-run.

% Key words: Reinsurance, Corporate Insurance, Competition





