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l. M2

[ S

A A& 7hsRt WHS TWs] SRt adoR 7|9 ARl A

(Corporate Social Responsibility ©Ist, ‘CSR’) E&°] F=E|1L S}, shA|RE 454
O = CSR &59] Zolol| izt el §oj7} o|Foid Bhd, ShEA] 0 == A5 0]
A71=2L et olsiHAR} o] E(stakeholder theory)< CSR &%&°] 7149 o|siHAR}
9] g0l fieee =z HFEE 9T 1A 7sdS gt 8, 499 A
Aojeks oS 2 & UZFZ FEUHCaroll 1999). olet &
(shareholder theory)<> t#|?1o]&(agency theory)= <A CSR &5°] 4 9A] 2
PEA} o ofgd & A7|gtBarnea and Rubin 2010). ¥, Shleifer
and Vishny (1997)= &f%, W AiEE, o AGeAlTT 5 TRt Z 94T 1
2t Zols AT B B= oA BAPE JHeiE® ©es] o 7HA] 8119 &t B
Ao] obd Tttt EAS SE o= vEfsto] fiFfRlelE&S A5 slor & 7RItk o
A}o] =052 F Ao 1&g uj, Tt o8 EX g olojut 9j&slo] CSR &%) Holx}
Hl-82 Tol] Hok= ofd 749 i S0 284 afle =gz os T2’ vzt
ZQ1 Fo] Hasith

B A3 AujFEF(controlling shareholder)?] A-8-A8] ¥2]%(ownership-
control disparity)7} CSR &l v|Xj= &35 gRIgtt. B F851H, o|=gh &t
7F R BYEARTl w2t oA ERRIEAE ASEAR. 5 ol V&t A
2 =9=, Barnea and Rubin (2010} 7 G4} A&7} CSR 5 712] I(-)9] TAE
Hughe sARt, v, F= 59 A= 2 ASH ARTEE e FUle] @de
ARt uf, 9ok 2 HIAS 59 AEHE HiEIRAR siske Aol A7
Qltt. fohd, AEY A5 HJAe} 5= 7 ols U X|(alignment of interest)E
TotA9HJensen and Meckling 1976), &Alol SAIA A2 QI3 IsH=
(entrenchment), YA} Bl¥Hmanagerial slack) 5& °op/|gh Bk AEs17| W&
otKStulz 1988). & A= ol2fdt Ho L A £ U 7149 Aaf29 &

T3S o] gt tijte 2 AR~ YA owner-manager)l ABjFEE2] Af-A]8l




AQ- Tais, o2 AgsHacm Asx ey vs [N

F2zo] FE3I) o]2H 02 APt 15T 1719 JAEE 2ok= BAES BAt
Sk A9 ol A4l AETHAE FSEkel] ok AFo|9E 2413 ARls Bf
5lo] H(wealth)2Q] o)A 9] EAIS o718 HGrossman and Hart 1988). A-8-A]8] 1|2
L= X8O F7)of wE AARe] FAZ BAL AT I T BRSH A3 Ao
A Hlojut AbAo)o] S RRITkS W= oA vhgoks S 2Tt whEbA], Af-AH
2=t CSR &5 TAE v oE, &5 Lol HBAC] AAo]o] S+ {11t o] gA
AU =AE B7IFORH 7|E 79 oS Bt vhY, Auja39] Ap&ol9]
T 591 gig)sk= 4028 F2E=e} CSR B 7H0] of(+)9] TAZT AHeih, &
g5o] AJFEA o R o-8E 7Rs/do] w32 AR Aotk

Hrh Za5H, 2 Avte 9 FAF 719] IATE R BB AITHY 2 of Fof| o
2} ol@A gebd 4= IEAIE BARIT) 719 thektt o BA wiAUEC] 98l &
], o] HERJIEAIE aHA o8 BAISk=t| 7]ofsh=s A o= deiA Slth wEbA,
ol yefsloft A7 ATe] FAES Fsto = Bt AUs] tElol2S A5
U Aoloh £ A= AEAPoA] AR (product market competition)Z 2J=}1
FARA} Aiforeign ownership)oll 53} & A7 7] F 71 QF A9EAS
ool FE0l= olf=, U 7199 AS =2 BAES BRTH AEisEY EAE Qls)
oA A, FAl & WH BIATTT 7198 FHAE, BIR A 5l gt 5
£0] 88202 2Fa}7| ofg]7] otk ¥, HAYNHL Q¥ EAOE AujEE
7t SAIE BAR B9l Fuol= A2 AV E7Fsoltt. Adde At AEE B
ot 9=l BRI 53852 (shareholder activism) JA| AHiF57}F SAI5H]
Eth 1B, AuiFEFs ol F 7H] R FEATe] IS -85to] A4l
728 o= ko g CSR 52 =g Ao oifETh

FEAONAL] B2 71 AR} QAL IF A H B[S S Aofele R, FAb
N d o ES Fofigho =24 HJAe] Abgol]
A d#HA QrHGiroud and Mueller 2011). 3HAgE Z-A]9)|, I3t Ao = QIsH
199] =9/ t37t AR AFole] 4t ARl StjAld S A71E 4= Ut
(Raith 2003). &= FARR= 7l 71389] FHIE &2 Aa= HEgoE A3 A&
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B =si3ger mod mos

< gl wet FA FA9] FAS5AREAl(free riding problem)E A3A[Z Bt
ofuz}, AEA A4S HIFO R H9EFol thet et #48S BR3ith &3], ol
2 5P 55 (shareholder activism)Q] Fto= APHFAL, FAIE, J24H JA
52 &0l A9EEl MNATC =N BIAE AF20E TA| E 1-&dke A= 14
I Qleh SHARE olfdt g dE, olse] FAMIYY AEA(business
relationship)& I EsAY ©7] FA=0] Sthalstr| flsf H B4 AFdole] =+ 3

i

HlE E113 7FsA BAlo Al71EtHPound 1988). oVdollA] A vie} Zol, & 7}
A - GeATEL] 71 Havhs g R dddshy] d57] wheel ASEA] 87
ot o]et HIE viFem, At o 24 slojlA Abaje]e] -5 #18l] CSR &

= EohAE B 2N T o|BS skl Hekd 210 g {diEh

& 7= 201097 2015971 e=ARA 7S EARS 719 24 BES
2 AA3It FQ WS8R AF-AE) P AuiE9] SAA(control rights)d A
L H(cash flow rights)9] Zjo|&2 AoJglt). Yukd oz AujFFL EQlo] XEHy} of
Yzt 3215, ABA 52 53 SAES SiRith. A B M2 AMY ST B
A oJsfE 217] el shte] FAlR Hi= Zo] A™shH, oF9] A& A A& i
Gole oS ittt mbA, Af-AH F2|ee ABAF RS uiRict. AGA
TAeEA s &7 E T I AR afe AT 471 544 olsfiet

teo] Qle 224 A1 Sdtts 9t o g 159 17 o2 FHe s
PIAZIEE CSR E52] HEAI= =71 dAHF=Ue] 72 Al |7 das

J

iy

8} 5 A4 20114 o 4719 WA o vledel7ja] ofs) B7hel]
uhgo] 278430 Aol e Hee MAslL, AREe gRY Aow et §2o)
5 A4l CSR B52 154, WA 2 AL, Avldie} e GEow Anstd

o] H7P7} o]0l 47 Whie] 5 5| TR WehS LA Bolek AL 2=

B AGEAGTR AEAANNY Aol h8AE /HA-u18 mHl(price-cost
margin}&, o}l AEE s 7]910] 9159l TARte] A8 YA SAEct 24 o
HEow ofg Q=T Ar D 4IRS FAR OLS(Ordinary Least Square)

HEAL 831, 7| FFoA 9] FHEZE 2 K clustered standard error)S &-&3}



AQ-KIH T2AT, A FHSHALD ASIY B B

of FAA oAbt A7 1] ZAIE BARI. ol2fet AAstollA & dhe WA,
F-AHl M2]=7F CSR &5l v|Al= a3 AT tao®, Af-AH ¥2=et

9B ARFEA 5 7F WXPHES(interaction variable)S A5y, & W7} CSR &

of MR AHE ARG WA A Sl AF-AH =] anpt 9

T A eATTEe 2o whet oA EEAEAIE ERlett.

FUloM= FUEAE A1/878 A Aol w2t okl A EdzA CSR
Z50] HiFEAL Qs Bh, AREARY WY FARA B 5Eo] Yol & EEg o8
A=A 7152 4= Atk A Efl, CSR 259 Tt AR2AE ] Hlaedolah=
£/d0] BEshe @AM AEiFT7t & 252 A9 Abo]o] ol o8 ¢
7} At} wEbA, igjQlol&of| 7] &3k CSR E52] W} vl&-S mjofsh= & A9 Al
TO] BAIA, AElA oulzt & Aot thEo &, tiEe] = 7ol AEiEart &
AP R, 71E v=E SH2E A7IH &f7£9t CSR 852 Aol 7123 4=
28 9 SRt Qlo] =i AREAS] AAE et A= AlZHe] Fto] B RSt
53], AFF7E A=Al F2Eo] 7129 FRIFES v o= AREAPolA A1
BdE AoetAY AFolels o BN BAIES o8k AR HIRTS] ERlE a1
AU}, wEbA], ol2et E7F CSR S50l Aehd 7ks/dol A1, olof that AP &4
HRbS RASH= ZRlof|A 2 Ahs AARES 7HE Aotk

Sk A e R, 2 A TRl A2 S5 CSR 50 Higt Ante 3o
oS HATo 2N 7 7] o] FHT o U= AR HiFRlolEel 7=
e AFEE 75 549 A Istol CSR o] the A9} dAdke]o] F3714] A|aze]|
AL ¢ a2 745k W, AeA sl ofsia AR S49] BYstl & &5
Bl 719°] FPEEL 74 7Fed= BEShs SRRt Hols v 5 = ST
T 9 HGEATHol ARA o ® diRIRIEAIE SAIRHH, WA o= AJujFF7t
A f-AHl ZEEo] 7]%5to] CSR &5 Q2o HAT o =K AFFolels 415
+ YE7t 2 Zolnh webA QF BIeAITT] e airt 24T A9 tiFelo]
20 7|23t AFA =A7F AP SRS A9l 7o) AXE 4= doH, FAgt
7399 AR 2101 @) 2] o] ARE = k& Aol &, o A GEATEY] EA

d



H=8% 323 M2

7F71E A7ES AR 7 7] S S0l AT EFe] WAl A
VE= AR, o2, & A =l ARZAPOIA QR B ATl eyt

ofgA AAE 4= A=Al "Rt A2 =S AXE Aoz dlddH.
2 tiaoz W2 el AEiEe] EAl= Usf o] 5
AR, 719U, A=Al <Rt tEIEAle] Eel AR 2
EEA] QAL Itk ol2Rt o SollA vlaA uiFEFe] JFHo e E Aoz A}

7, FFEF 7hsAe Aeave dSste A2 Ul ARRAPOIA

SR 52 S ti=]A2A A Hieks B2Asks SHollA AlAEE 71
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oA 72 F3lo] 712510 A7 7H9S EEeh, oIl BALE, W
HPHES AR, VARl ASEAATE AAsH, VEolAE o] Heros A%

2 AR A g

Il 7IZ 2 A 7 &=

ki

1. 2/-X|8| 12|zt CSR &S

<Al AN United Nation), =A| F=3} 7|9HInternational Organization for
Standardization) & 7|¥&2 CSR &5l ¥ FoF 9 HES A - SH#SHL Qlch
U2 Bolle A/ 71zt tietal BAVGE BP0 2A T =07t &S| o]Fo]
AL k. 3], 7159 HUFAKresponsible investment) 733}, 7| AR A%
o]=4(stewardship) Z= ZJo] AF2 0% == Ql=t, o]9] vjFoll= CSR &&
= Aoz SUGAY A& 7sde Edish=tl Utk ol2e FAl= olEHom
CSR &%50] 7149 thaksl o|siAIRe] gt th-g3to a2 HFZaE AT = 9
= =20 9sff b= 4= QItiCarroll 1999). Et} #A1H 2= CSR 52 7199
Uiia o BAF-QIARA] H A 71313, Eaa thg, AEEHA sia 5ol 719
St Ao 1A v A Bl X HARS]Q ARl EE, 7Idoln]A] Al 719



AT M2z, o FzsHrey max ey s [N

gt Ao 2 §71E] 7 QtHFreeman 1984; Clarkson 1995).

SEAE, o]e}k 2] tjg]Rlo]&of| 7]x5to] CSR &) 5714 Fiislol vijA|=+= F
A% o2 oF8d 4= Qlok= T A|7]=AL IthBarnea and Rubin 2010). ©]
213 =9 CSR &= FItt FAAIE0] 9714 FF83= 7HASH=A] ¢47] izl 7
YA A4 AHR1A S S48 fIRt Aol S f]lo] & Tt Avrd 4= 9l
<ol FERItt. E]E F9AE CSR EF0] HlE= 250l wsste] 71 Aol Higt
A EHish] 913 & E55 HIFA FHo=E o8 o ke 4= A71Eh
ti2|Qlo]& slofl ARl AFH =02 7o 7123 FIAe] FR1F22} CSR &5
2t TAE BAT AF-E0] TAsH, o5 tiAlz ¥R 2t A WA EARS
skl QleBarnea and Rubin 2010). 283 di2]qlol&2 Alo] 4 gAet 5 7¢
oS AXAZ e TR F7IA] A ot AT S HAS ARt Jensen

and Meckling 1976). W2hA, W& A0 = QI8 F5712] 7jAdHt= AFo|Q] S
Frlo] A3k YA CSR E52 Hitiths 212, & &350 BIFAL} AvE 57
ARl SHHo] WAiekS AARITE sHAIRL ml=, @5 52 A=y g HS5H =
£ 2= Uy @A ARk o, fioF 22 IS 57 E4ENE HiERIEA=
SAsh= 22 A7E Tt Stulz (1988)2] A7he AUAA 2 ARH(Ee SAEY &

BT, 50% oX)7F M&A(merger and acquisition) AR, A=A 52 B3]

r°l'

AE FED 5 U= AR of2et 42 SAlol 1T B¢ P A CSR
KL & &50] FF7H]f 7]of5k=A], HAFAL oz of-g2
T UAE HEe] "] ot 59, AFHE RS 70l wet iR 7]
AollA =& AR BERRt AiFF7F EAERs S ARRASY] A4S Ad o, 5
S HIAE Alshs A2 A4S A2 BHgsHA] & 7Fs/dol 71 E

U AREAPGOlA CSR E52] Thilo] tigol wet, & &t 4943 1] B
< BrIgt A97F AIRE] QI tiEH 0 ®, A (2009)= UN Global Compact 2]
T A&G7FsHEIA B 7190 AoJEE CSR &0l 25411 7]o] 134 gk

7100l W8l w2 7HAE HeE Harehtt =3 -7dsa4] (2011)2 CSR 501 7197}

ik
ol
)
15
o)
X,
r d
o
N



(10 [EREEECRTER

2 4 ATE BGSI0], 53], 94 UR ARTRE 75 710l olefet mah
22 RS Gl ofF I ATES CSR BEO| B9IS Wleh] Hig Hag
A} oA 018} AR AR} CSR BE 7+ WY BAV 2AS AN
o FAAOR, X5 Seje] whet CSR B5o] AASIITL S7HE ¥ th] Fashe 3
2} k0] et BRBE Busith w8 (20192 757199 AP A
Sl eeE0] nlAL GIE SRIGT. oSS /1% A9ANo] A EALE] 202

oS IS TAR, B BEo| AT Ark) A5A ols|et Yok kS-S AN

o}, 7| 7ot oh7o] PR WA, 7IE Balat gel Af-AH) T Eg AujFE
o] Q1L IS ThEXZ T8 Holck. P AT ulet Zo), Ao] 7123t 7k

= olsi¥A auet o5 At EAEY] wizoll, tiEfRlolEe]l 7123t B7Pt o
ot E4, 7199 CSR E59] 50 metdtol lof ejF A2 5 7 d< 119
ot B4 B9l Ak 7 VAR 71E Akt sk W] JHEstd
CSR &59] 521 IRtk sHAIeL, 7]do] AHet bRt o A eAlrHe] EAle
AfFe] folvte 2 7 5l wefshet A Al R 4 Qlnk wEbA, &
ATE 7] T 7 821 FAOl ALEste] AR ASA] =AE ST o A T
o] 29| Y¥ts}e] 7]oje Aot

A&5E 287 F(concentrated ownership structure)s ZH= A5 giilog A&
I 7147H] 719] TAE BARE AT AR-AYAR] AT A Y&t
AFA0]Q] Ft a0l ATE 4= S-S T3 HJohnson, La Porta, Lopez-de-Silanes,
and Shleifer 2000). =W AREAGOIA A= HASE ARTEE HEoE 2219
21 AR of 2t tRrl] AGARE B3 1 A RS v o R BAIES SHelt A}
3] vl=, F= 59 AR afARet 2] ASE AfEstolME AR =51
9] o]sFF2] A7t AuiFet AdF0] FAE HghEojof gt} AHiFFO] Af
Ao} FAIELtY] H7] A oY AGAE ERRE 7198 W <8 EA4F, e &
FE 5= 5ol AdEE ZAoE dA lon, | AREAPolA &3] EEh ot
2hA], U} AR2APSOIA A9t CSR B5-9] 217878 Adslr] fsiixle Al&e] of
d AF-A8l Z2of] ZATH BAo] Bt £8P Ao R whhErt. AujEEe] AR¥o|

djo
filo

N



AT M2z, o FgsArey Maix de s [IEEN

Q] - o] WA o AFS JA| ol Af-AJHl] H2 o] ST} F G2
of old JFZ vAH, IFAH o= 7|A7IRIet o B A ATE=AE ERIRItHAlmeida,
Park, Subrahmanyam, and Wolfenzon 2011).

452 AlFolo] AT AHiFe] AbFole] S /912 ARHARH)T A
F o] 71218 HGrossman and Hart 1988; Harris and Raviv 1988). &uEA o 2 2|uj]
FF7H1FY 1719 o2d8S 23ch= BAIEE BABhe B ol Al A7 A&
S| ks Aol 37 112 ER5HH, ol AdlFele] ofs EUA] |
A& G5t Joh 2003; Baek, Kang, and Park 2004). @A o=, 7 GR}e] AF&o]Q]
F FRL HYEAR AdEHJensen and Meckling 1976). o= HIA] A, A
T 22 vEE] Holg WJFARE S5 S o Q7] wiolth whEhA, Af-A
] ¥2|=7} & 7I9oA CSR E50] 2 SHidths A2, & 80| YFA T2
2 oF8E 7Fs/dol 222 AnE Aoth7HE 1-1). ol 71& A7-9] CSR &59] 7%
2 Az 5= o]F2 ARsh= A= siAE 4= Qlet Bh, ()] BAT dE T A
-7 AR AJEiF7F CSR E52 7197HA] 7iAdol] 7]ofshe 378 41R] o= Q14
St Qlo] =7 AiAE Akl ORFEAYS QRIS Zolt (M 1-2). EAF R
A=) FAIES] 710gE Hel2 XA HAH HIgHZA] ARRelQlo] Z|QIgtth
(Burkart, Panunzi and Shleifer 2003). wehA], B]FH 4 AR&o]e]e] L 7ksAdo] W
2S, oA Y7t 2E2) AdgllA CSR < digiti= 22 & &a°] 244
Ao 7S 57t HelS 7HH & A 02 Bl g2 R & Sl Ao

Hij

A BARZ 719719 EARt A 7P ER, CSR E59] A]

i

g'l_ /\onzz 7]_

ol8E YA FEOR A4 S UL rfiet. ol 71E AT CSR BB F
2 2452 olskebA: o2 A5k Zxt sheE 4 ek Wek ek, CSR BE

o] A1 il RAIS ettt BB Sl Seto TEE 4 e ARt

7Hd 1-1: &F-AHl IE] = CSR B30l HHY] FF= v 2ol
7Fd 1-2: &7-AH] F2=i= CSR 50l &) F3kE vE Aotk



(12 [EREERCRAR

2. AQ-X|H| T2T9} It AHSHATI| MBS
7. BN HA

4%t 719 B9 ddS A wf, dHFo® 54 §F 7HA] a0t oJ&Esto]
CSR &59] Hoj7} Hl-8-2 Hhol= 22 AljtA o g Holsoiuz, ofg] i 5497
344 992 EFAHor 1ESE tZlEQl HZo] QFEcKShleifer and Vishny
1997). B1€0], CSR &l thet At Asit sAlol A71EAL U= AR A 1,
Hop st ARl S B9 Luele 4 = 7S AV 28442 71 ETh
AHH o 2T CSR B0l AR te|EAlel +2 o8t 5 52
719 7HR17F 2A ststAY ARZAIolA ElE = ofof Sh=t of=’t el THEEA]
2431 St offet WA Qb iz lolEof| 7] %3t g0 oR|7HA] dutelE7] ol
282, CSR &30l HiRt skad], AF4] olsf7t 25t 9a2 75 o AUtk olA
5)- ¥4 (2013)2 &f-X[Hl A2t CSR E& 719 K+l TAVT dHehE Bals
3L, o}5 HIF O 7, & B30 AT RYFA o R ofgE 4 SS FERITh
SEAIRE, o213t EA Ik E6tal, = AREAPOA CSR B A&4 0= R E Al
U}, & AT o AFE Heh Esto], 7|do] =EE R BFsAlH] A 7t
573l FE3IhD

719 TRt o YAl EE0l AHsh, AuliFF= ofE alsfsto] A1) a8
= Sk WFOE CSR E55 24T Ao g wekenh Auiaro] 882 A27H|

o H#eks =304 o]S(monetary compensation)Zt ¥, AFH 5 A AFo]
E(private benefit)°l] B]#[$FHBurkart, Panunzi and Shleifer 2003). & 7}4] 2212
AESIAE 2E7] g2ol(Jensen and Meckling 1976), AliFE53+= ol® 2912 59 4.8
= SHelslior EAIE 2Asfof gttt o]t =ofstolA, et FYe AT avE 1L
g{slo] ApFo]o] 4t P} 7152 A 0 & WekEl= 270S Aol Tgto =4, AJulE
0] CSR &5 (= 547} ofd 5Rlofl 7|Z25k=A15 B7Fd &= Q& Aol

i

1) B90], ol @7 B a7et gl vlwd e AAY ARIDNE EEOR F8slel
s} Aol A ghe Ao ekl



AR-KH 2=, QR ZSSHHL ARy Y S

Kim and Lu 2011)= AEAROIAS ARz 713 FAAF A Einstitutional
ownership)= 2|7 FFEATHLE I3t} o]&2 HYAS] Afg=2ol 7123 I}
FEA RS 91 27HA] o A Aol AaAoR A =N 7] AiAe
7109 & 1 ARIRITE of= AFEAPEelA 2] 740l 71 U FALL} A} 7T A K H]
S slashe oHH, FAIR R AIERES St =N H9Ate] Ao 4 &+
4 | 71918F A 0 & FH7IEtHGiroud and Mueller 2011).
Aoz Qg 7199 ol ofshe AHlFFR Stola 5314 o5 4
2o dfjslr] ofPA T 4= JtHRaith 2003). ©EHA, A= H1FH4 AR
o|5Z &9 B&Z sl ARl ERT Aok Alio] 7hssith o|F R AEA
oflxe] Ae] AJute Ayt EAISE | wizol, A5EAY] BRAL 7IsEH. & A5t
FAFHAl, Lee, Park, and Byun (2018)+= HIZAA Q1 AEAPE W 7190l CSR &5l
A4 Y2 Haglth 53], ol2’t Pl AHFTo] Ao 22 7oA T2 B

o
[o
~

off

1>

AN
N

LZ

N

rr

o
o

4 _l

0.

_;

o, o2 B3] CSR B50] teleliAlel] k88 4+ 92 FYRcE. ok AT Al
o] A2 CSR B AL Bl 9Ig 71202 B3It shet, YA AF
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=, A7} Aaolo] 27 §9lo] e But ohje}, X|Fst AN 5] 9
A1 CSR BE-S 7Bk AL 5 B50) 244 71%5S 70t e e

Zolet. ¥HH, B1BAAR1 FEAPGOIA AR 2-4), BANEY FA= gt
JHi5=THrent seeking) HERE AY57] 913t tieko & CSR Eso] 851 U2 9
ujg Zlojok. thA] e, B2 ARYAFCE QIS ARFo]o] 417} golsttiElE, 235
AR 2T W2 7190lM CSR &so] 2 Asleths 22 Aules A8
APAoo S F61A] 952 HE5] sl & 52 E85kL &= AR Aol o]
23k 322, CSR &50] AR2AIol 3784Ql Aos e 4= ke AHEl Ghoul,
Guedhami, Kwok, and Mishra 2011), $#32Q1 SZ0f tfu|3t YZ2] K9l I
ZYsttt= Ao o8l HEHE 4= ItHGodfrey, Merrill and Hansen 2009). o=

CSR &&°] A4 H2|I2AE SAlske a7t =2 2wt
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AlaeelEo] ofet 7|Ygol Hls A U= Halglth of= 7| #FEARRIe] Ao ofet #|
vt A9 aedS AN A7 ST AXRITH BHE, 7|1 3R 71
I T oE 5240 Sl AHBAR sl AIYAE FASH] Erks 23518 o2 Ho
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T50]9S 278 7sAE EA5HHPound 1988; Agrawal and Knoeber 1996).
WA Axf-AEl H2|=et CSR &5 WA= =l FAA AR dFs T
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FARRE] @] T gl felo] YASRAL e AlARE Aoleh ARZAOA CSR
Z50l Higt ol 43| EiE= W, & 59 Aike @713 o® THAekEA] 947
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A7 ANdE 8781 His ©7] FARlY] S f15) ©es] F412 Al
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ojggomN A FFYPETFAY ThsE T2 28, A A5
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Aok 739 0UMd 3-4) AYAA ] FAR QA7 7149 olsiaARRe] Abele]
S5 AR S48l 918 CSR Ba& B85l a2 AIARE Aot &, CSR &5
o= dEA2Ae] ESsEolzhs 584 7Isol WAL a2 2nld Aot
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7Hd 3-1: &f-AHl Y]z} CSR B 2 HHQ TAls A= Aol 2 3¢
Jekd Aol
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g mid 7 1AS gz AR 371 AleE TRt & Alee 719 i A=
of A5t 20114 71 6671 =2 7122 3008 THCe R Fridt) 5 A=A
719 AAel gt AAmE SR 4= Qlof H|I 7Fs/do] & Rt of gt Al 2 4
9] EZo] gold Z 08 Wt Eo], A, FEAL Y AAAL AHIRE, A
S TRt B7HES 8k Qlo] ARl BAANE TS 5 I A 0E V|tH
k. & A= 71E v=7|Y9S Ao R $F A4 (Harjoto and Jo 2011)°l4] CSR &
59 9 th8x|2 Z8sk= KLD(Kinder, Lydenberg, and Domini's Socrates
database) A2} B713HE0] A2 FASH], 53Ut =21 & A&sh=t] & 77 §
< A0 gkt 7o) AFAE, 471 8 oEf AR AR= FN-Guide©llA]
A&k Hlole7o]=of| A FETto] ARSI Af+E, CSR &5 A& ALl A

B8-S O] A} 51 1%0llA o A& AlA(winzorization)oto] E-831ct.

2. W%
7). Aag-AH) T

AR FelE 71 A70] Holo] et AujFEo] BAUNA £GBS A
Ghe BT AFRe] BADS 10| A AR, A QH A8t ABA AL T
3 gro® 2Aue, Are] 3 BAT AP B 2 A ARt A
Q1 A|Eg BADNN X7 e £5-A) FE(Disparity) 2 FITHTE. B, A
A} ARG B3 A0 S 719le] The BAIUS YASRE A 4419 Ay Hel

5.9} glebo] UobA ARolohe #7:3 f2lo] Zaka Aolck

=

. CSR &= A4
CSR && Alg= S=7|dRu2de] 719 AR A5 19 TPdo 2 #55}
5o E89HHCSRI). E3S £ A= CSR &5 ol3je] 414 A=2E Hrlslr| Yo &
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32 FEEo] WrlEh 2EA; PE TEA0] W& As, EAgH], WS
5ol 71z5t0] B7HAT: & FEE 7P =& B S-S ARSI EEA 9 BAA S
B2 A uy e aF, WAIIAE 29, 3599 22739 AA B L A 5
off 71zslo] B7FETE AHRF FEL AuR AR e, EE A, meEA S, A
A3 P2 AN, A GA] e B AR Y Sofl 7|Zs10] Bkt Bk A1 A
Q1 187} 82 o (Table 1)0l AX|=]o] Itk & At 7k Al 8 4= 17 vt
o2 ghitoto] S8RHHCSRIEmpolyees CSRIvendor, CSRIconsumer, CSRIcommunity)-

(Table 1) Corporate social responsibility activities index

This table shows the categories and items for the evaluation of corporate social
responsibility activities by Korea corporate governance service.

Category Score (%) ltem
- The average number of years worked
- Welfare cost to sales
- Training cost per person
Employee 130 (43.3) - The ratio of female workers
- Safety and health education and activities
- Human rights protection education and
activities, etc.
- Revision of the compliance manual
- Appointment of the compliance manager
- Operation of the internal reporting system
- Ethical management system evaluation results in
Vendor and 60 (20.0) the supply chain
competitor ’ - Implementation of fair trade training and
program
- Conduct of anti-corruption education and
performance management
- Implementation of partner support program, etc.

- Fair trade policy for consumers

- Evaluation and certification for consumer safety

- Damage relief policy when leaking consumer
personal information

- Implementation of policies and programs to
improve consumer satisfaction

- Procedures and organizations for consumer
damage compensation, etc.

Consumer 60 (20.0)

- Social contribution expenditure to sales

Community 50 167 - Social contribution support program
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- Local supplier or local talent consideration
policy
- Support for local business startups, etc.
Total 300 (100.0) -

ot oF FIEAS

SEAPEOIAY BAL 7194 R AARRAE Zofo] Bds] -85 = 714-4]18 mt
Zl(Price cost margin)}< E-83tHKaruna 2007).2) £ S4= A4 459 S 919
A7 AR obdzh w7199 Alm e S8Rt FAARGY] U 0] 4] o2
=Ul9] A7 1 uf, FE7IHol =26t B ves ST AS S 2=
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2}, oje} W

E A= ASEH o Qlo] FEPH4=0] HO(omitted variable bias)oll 7123 WA/
EAE skl fiof tfofst SAHSE BEo) Zaklith SAHRe] A2 Ve A
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CSR 250l Tiiet Qs B7h 7458 Zlolek. 7h, AbdE o w7k AujFeo) AF
#ojo] 272 915 olWEl CSR F5o] 7|A7HX] el Z1ofskA] FabAc 519 A
17tk ol telEAlRe] 228 BTt s AEE Ao s oleid
E44o] glo] ZIHIE HEF Fal%0] AUEILE B AT FAle] ARAANE e
ghe A1) 4171 Uk ZH(Tobin's Q02 HolRick, 2, 719471 By 240

>~

3

Qo] BAAEY] F2E SAISH| Aol AHEAIET R&D HIE9] FAIE TAKICE e
S 83K Investment).

(Table 2) Definition of variables

This table shows the definition of variables.

Variable Definition
The index that corporate social responsibility evaluation score by
CSRI the Korea Corporate Governance Service (KCGS) converted into
one point.
The index that the evaluation score from the employee category
CSRIEmployee . :
converted into one point.
CSRI The index that the evaluation score from the vendor and
Vendor competitor category converted into one point.
The index that the evaluation score from the consumer category
CSRIConsumer

converted into one point.

The index that the evaluation score from the community category

CSRI ity
Community converted into one point.

The controlling shareholder’s control rights (total of the
ownership of the controlling shareholder, relatives, and affiliates)

Disparity - cash flow rights (total ownership of the controlling shareholder
and relatives)
. The sum of the sales divided by the sum of the cost of sales and
Price cost . .. . ) . . . .
) selling and administrative expenses of firms in an industry (3-digit
margin . e
of Korea industry classification code)
Forelgr% The sum of foreign investors’ ownership
ownership
Size Natural log of sales
Leverage Liability/Total asset
ROA Net income/Total asset
MTB The market value of equity/book value of equity

Age Natural log of firm's age
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Sales growth | The average sales growth over the past five years

The standard deviation of monthly stock return over the past five

Volatility
years

Ownership | Total ownership of the controlling shareholder and relatives

The dummy variable that takes the value of one if firms belong
Chaebol to ‘Chaebol conglomerate designated by the Fair Trade
Commission.

(Market value of equity+book value of a liability)/book value of
the total asset

Investment | (Capital expenditure+research & development expense)/total asset

Tobin's Q

3. YHE
£ A7s ASEAS 915 OLS A4S E-831th3) 451571 CSR E&(E= 7]

J7PDI SRS T ARRAIE Jl2fslo], e SHWeE 17] o9 g 28Rt
a2 GERt IR o, APV #A 5 AH 270l =EE Et
A71E 4= 3ot olF ARl BAISH] S5l 719 oM 28 SHEEAE 59
7} A0 TAA Folde AT AEE, AR CSR E59] A9 Aolg &
A1 A8l A=t uda ()2t AT He(1)E Lol 7t ASE4RF2 of
2 4] (D2 2.

CSRIiw+1=B0+81*Disparityi+82*Price cost marginy+83*Foreign ownership
+B84*Disparityy*Price cost marginy+p85*Disparityi*Foreign ownershipi
+B6*Sizew+B7 Leveragen+LBs* ROAi+Bo*MTBi+LB 10" Agei
+B11*Sales growthi+p12*VolatilityitAjtytei 1)
[C714, 1= 719E, j=AEE, t= A%E Ul

£ A AR Tejme} o5 FSFAST] CSR B vAE FFL BHL
42 B9 ST, ol B, 46 Au] HAwoh CSR T5 719 o Aol A

3) AZEH o] 1HFEINEY(fixed effect model)9] TE= 7}—;}1‘—} SEAEE, A B #HS
o] 544 of7] Ak A FUS go] WEEHE 7I¥S v #EE 4 Sl ol 7]
Aefu|Hpo] 7|23k 1 anEy o] E7FsSH sk R?lo 7“'%“’ & A &, 7]
Aot A2 7 ddFA(perfect collinearity) #4171 o712 4 itk
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Ak

7S SRIGRORA S ARAANY 71 ATe] Al 5 % ofd st A%
S ol the0R, 915 AAEATH] FRANES A7) U, £8-Au)
elwe} ol APBALTY heA] b WSS AP wAERe] 2AARE
£8) 49X} Telzo] 723 AEjERe] Aole) 7 §lo] AR AGEALT
2550 wjet o] g etAeA|S Bkt

i

L

1. 7IeSAE H A

(Table 3)+= H9] 7I=EAIF= AAIRITE CSRIQ B2 0.3078= WEHH. o=

o} 3] 7] 18] CSR 5] 7]ejos 4520 n]A1%] Foti Y-S At 1
o mEUAE SR, Ao H4gte) Jolrt s Bakslo] Aol £l
of whe} CSR 89| :320] el = 9l Aoleh 2ol 7153iet. CSR B Al

FE T =54 FE(CSRIEmployee)©] A A=A 0=2 o] SIS 4= QIrt. 4f-
ZJef 2|2 =(Disparity)°] Bt 0.15102 YeRdtt. ol A7t 24 A&

SHA] ALt oF 15%2] A 2H(E= SAIHS A 5= U= AR 2 Ao 2
o] /719l A2 HRtsH, ol2fet 7H] AR AJHRt E 0= HIFET Al
A19] A 9] t-8-4]2l Price cost margin®] B4+ 1.0715, 2J=+Q1 29 B+ 0.0978
2 ZRIHTh ofet H=9] 8- wof] B o A7 TEEA] gh=th
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(Table 3) Summary statistics

This table shows the summary statistics of variables. The definition of variables is
presented in {Table 2).

Variable Obs Mean Median STD.DEV Max Min
CSRI 2,546 0.3078  0.2633  0.1694 09433  0.0667
CSRIEmployee 2,546 03652 03286  0.1508  0.9286  0.1143
CSRIvendor 2,546 0.2393  0.0781  0.2574  1.0000  0.0000
CSRIconsumer 2,546 0.2959  0.2879  0.1888  0.9545  0.0000
CSRIcommuntty 2,546 0.2107  0.1667  0.1943  1.0000  0.0000
Disparity 2,546 0.1510  0.0319  0.2020  1.0000  0.0000
Price cost 2,546 1.0715  1.0566  0.0586  1.5255  0.9360
margin
Foreign 2546 0.0978 00362 01385  0.8921  0.0000
ownership
Size 2,546 19.4928 193537  1.7412  24.0623  15.4766
Leverage 2,546 0.4330  0.4332  0.2033  0.8917  0.0206
ROA 2,546 0.0202  0.0276  0.0764  0.2030  -0.3352
MTB 2,546 1.1427 08230  1.0476  6.4614  0.1890
Age 2,546 34546 3.6889  0.7241  4.4308  1.0986
Sales growth 2,417 0.1032  0.0854  0.1641  1.0842  -0.2704
Volatility 2,148 0.5019  0.4655  0.1762  1.0968  0.2265
Ownership 2,546 0.2658  0.2669  0.2169  1.0000  0.0000
Chaebol 2,546 0.2321  0.0000  0.4223  1.0000  0.0000
Tobin's Q 2,491 1.1746 09671  0.8210  12.2971  0.1944
Investment 2,546 0.0460  0.0298  0.0480  0.2332  0.0000
(Table = 8 W 7HAJAFE AARITE Disparity?t CSRI ol w23 &

(9] JBART7t ERIE. ol= AuiFF7E Aol - fRlo] SiE= Aol
CSR &5 A520= o5t = AARITE webA], S} AR2AgollA CSR 5
o] AuFF] HYFEA fRlS FFHok=t 48E 5 A= ARRITHOIAE]| - |3
2013). QF FGBAGEe =2 AFEAO| A Q] 4R (Price cost margin}> CSRI}F 21
A o2 FOg AHIAE 2 & gh=th v, 9291 X E(Foreign ownership)2] 7
¥ CSRIZ} 213t H+)2] A SRl shAL, o]23t iAo & 9j=<l
FAR7E CSR E52 @71 FAe] Efjof] &-8shaA], B97MA] o g 7dsk=
AJof| thgt weto] ot WA, & A= AuiSo] ARFo]e] S fRlie] A
o dAAJsto] olof] thgt WIS ezttt FhH, & s WP AE ol Al

i
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Helzoh 9% AYFAST 1ho) HEAG TS AEA o] 21
apuids GAol TEEE F /M W4T RS ATAS 2K A4S Ho] B4 77l

AA EAEIWE ddS AEs] v X =7 AVlE = ok SRR
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El

Disparity?} Price cost margin, Disparity2} Foreign ownership ZHoll= -3-2]491 A}
THA7E JEE AN 1 "Yigho] $2E wE 34| 2 Ao = yEhdth o= #E9

A4 IR B8 2 e} gleS SRIAA Eoh

(Table 4) Correlation

This table shows the correlation coefficient among the main variables. The definition
of variables is presented in {Table 2. * denote the statistical significance at a minimum

5% level.

Val’iab|e CSR' CSRlEmployee CSRI\/endor CSR'Consumer CSR'Community
CSRIEmployee 0. 9470*

CSRIvendor 0.9197* 0.8051*
CSRIconsumer 0.8536* 0.7469* 0.6862*
CSRIcommunity 0.8370* 0.7406* 0.7856* 0.6369*

Disparity 0.0630* 0.0562* 0.0629* 0.0565* 0.0474*
Prlfsrgcii“ 0.0116 0.0137 0.0285 -0.0633* 0.1070*
Ofvil;lsgﬁp 0.4062* 0.3751* 0.4093* 0.2768* 0.4221*
Tobin’s Q 0.1472* 0.1505* 0.1234* 0.1153* 0.1420*

Variable Disparity Price C,OSt Foreign.

margin ownership

Price cpst -0.0725*

margin

Foreign 0.0390" 0.1428*

ownership

Tobin’s Q -0.0267 0.1755* 0.2108*
2. 31H=EAM

(Table 5)+= & A7) 7HdE& OLS 3|FAEAE Ball A5t Zfolct. Model (1)
A8 ZE =7} CSR B0l A= 5HZQI JF=S 71353 Zao|t}. Disparity
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(Table 5) The effect of interaction between ownership—control disparity and

external governance on CSR activities

This table shows the effect of interaction between ownership-control disparity and
external governance on CSR activities, using OLS regression. The dependent variable
is CSRI. The definition of variables is presented in {Table 2). Numbers in a square
bracket are z-statistics computed by clustered standard errors at the firm level. ***, **
* denote the statistical significance at the 1%, 5%, 10% level, respectively.

; Model (1) Model (2) Model (3)
Model/Variable CSRI
-1.4168** -1.5065%** -1.3982%**
Intercept -10.01] -10.69] -10.25]
o 0.0036 0.6987** 0.0264
Disparity [0.20] [2.06] [1.45]
Disparity*Price -0.6537**
cost margin [-2.04]
Disparity*Foreign -0.2201**
ownership [-1.97]
_ _ 0.2902"* 0.378G* 0.2850"*
Price cost margin [2.97] [3.91] [3.18]
' . 0.1231%% 0.1285"* 0.1817
Foreign ownership [2.73] [2.90] [3.28]
) 0.0651%** 0.0650™** 0.0640%***
Size [15.48] [15.47] [14.94]
-0.0864*** -0.0849™** -0.0834***
Leverage [-3.301 -3.24] -3.19]
-0.2208""* -0.2281%* -0.2241%*
ROA [-5.33] [-5.58] [-5.48]
0.0148*** 0.0139%*** 0.0140™***
MTB 2.81] [2.65) 2.70]
-0.0053 -0.0051 -0.0044
Age
[-0.57] [-0.55] [-0.48]
-0.0877*** -0.0859*** -0.0862***
Sales growth [-3.00] [-2.88] [-2.95]
N 0.0086 0.0083 0.0092
Volatility 10.39] 10.38] [0.43]
Year effect Included Included Included
Industry effect Included Included Included
N 2,144 2,144 2,144
Adj.R? 0.611 0.612 0.613
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(Table 6)= F9 A3V} F2 ofH CSR 52 53| AF=E=AE 243 Aot
458 = CSR 259 AlRaE A4=o|t}. Panel A9l model (1)-(3)2
CSRIEmployee, model (4)-(6)2 CSRlvendor’t E5H0]tt. Panel B model (1)-(3)2
CSRIconsumer, model (4)-(6)2 CSRIcommunity”F S0}, A4 02 CSRlvendor2t
CSRIconsumere S5HS2 B89 W04 Disparity} 5 FYEAFH] thgA] 7t
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(Table 6) Effect on sub-categories of CSR activities

This table shows the effect of interaction between ownership-control disparity and
external governance on sub-categories of CSR activities, using OLS regression. In panel A,
the dependent variable is CSRIgmployee in the model (1)-(3) and CSRlvendor in the model
(4-(). In panel B, the dependent variable is CSRlconsumer in the model (1)-(3) and
CSRIcommunity in the model (4)-(6). The definition of variables is presented in Table 2.
Numbers in a square bracket are z-statistics computed by clustered standard errors at the
firm level. **, ** * denote the statistical significance at the 1%, 5%, 10% level, respectively.

Panel A: Employee and vendor

Model Model Model Model Model Model
Model/Variable (1) ) (©) 4) (5) (6)
CSRlEmployee CSRIVendor
0.0095 0.4805 0.0196 0.0244 0.9497* 0.0596*
Disparity
[0.53] [1.50] [1.07] [0.77] [1.70] [1.81]
Disparity*Price -0.4484 -0.8758*
cost margin [-1.48] [-1.60]
Disparity*Foreign -0.1536 -0.3974**
ownership [-1.54] [-2.30]
0.3220™*  0.2577*** 0.5685***  0.4406***
Price cost margin
[3.54] [3.15] [4.60] [3.77]
ownership 13.25] [3.20] [1.82] [2.65]
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Intercept/Control
variables

Year effect Included Included Included Included Included Included

Industry effect Included Included Included Included Included Included
N 2,144 2,144 2,144 2,144 2,144 2,144
Adj.R? 0.515 0.531 0.531 0.522 0.533 0.534

Included Included Included Included Included Included

Panel B: Consumer and community
Model Model Model Model Model Model

Model/Variable (1) 2) (3) (@) (5) (6)
CSR|Consumer CSRlCommunity
-0.0035 0.8307**  0.0145 0.0067 0.8787* 0.0149
Disparity
[-0.20] [2.63] [0.79] [0.30] [1.89] [0.64]
Disparity*Price -0.7886™"* -0.8276"
cost margin [-2.67] [-1.88]
Disparity*Foreign -0.2151* -0.1563
ownership [-1.97] [-1.06]
Pri . ) 0.2493* 0.1375 0.5324***  0.4167*+*
rice cost margin
& [1.921  [1.19] [4.611 1357
Foreign 0.0963**  0.1471*** 0.1801***  0.2149***
ownership [2.25] [2.63] [3.37] [3.35]
Intercep t/Control Included Included Included Included Included Included
variables

Year effect Included Included Included Included Included Included

Industry effect Included Included Included Included Included Included
N 2,144 2,144 2,144 2,144 2,144 2,144
Adj.R? 0.587 0.592 0.592 0.471 0.492 0.491
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(Table 8) Firm value relevance

This table shows the result of the OLS regression of the effect of CSR activities on firm
value depending on the operation of external governance. Model (1) shows the result
for the total sample. Model (2) and (3) show the result of the separated sample based
on the median of the Price cost margin. Model (4) and (5) show the result of the
separated sample based on the median of Foreign ownership. The dependent variable
is Tobin's Q. The definition of variables is presented in (Table 2)>. Numbers in a
square bracket are z-statistics computed by clustered standard errors at the firm level.
ek ek % denote the statistical significance at the 1%, 5%, 10% level, respectively.

Model (1) Model (2) Model (3) Model (4) Model (5)

Model/ Total Price .cost Price. cost Foreigp Foreign.
Variable sample margin > margin = ownerghlp > ovvnershlp
Median Median Median =( Median
Tobin’s Q

1.7337** 1.4099 1.7876%** 1.7952* 2.0341%*

Intercept 2.75] [1.58] 2.83] [1.96] [2.76]

0.8607** 1.1449* 0.5463 0.7472* 0.4331

CSRI [2.45] [1.94] [1.63] [1.81] [1.19]
Size -0.0343 -0.0074 -0.0499 -0.0375 -0.0735™*
[-1.22] [-0.19] [-1.49] [-0.95] [-2.01]

-0.0042 -0.3262 0.3573%** 0.3956 -0.0099

Leverage [-0.03] [-1.29] [2.69] [1.29] [-0.06]
0.5736 0.1425 0.7613 3.8023%** -1.0413*

ROA [0.84] [0.14] [1.09] [2.69) -1.84]
Age -0.1352"* -0.1685* -0.0646 -0.2406™* 0.0075

[-2.01] [-1.72] [-1.11] [-2.20] [0.15]
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Sales 0.1677 0.1514 0.2020 0.2852 -0.0912
growth [1.15] [0.75] [1.48] [1.43] [-0.44]
Imvestment 1.5791"* 1.9933** 1.0772** 0.7375 1.3757**
[2.82] [2.25] [1.99] [0.84] [2.08]
- 03194  0.5246*" 0.1161 0.2191 0.4536"**
Volatility 2.02] 2.09] [0.74] [0.57) 3.62]
o -0.1603  -0.3775* 0.0182 -0.2130 -0.0547
Disparity 1 44 -1.99) [0.18] [-1.00] -0.53]
-0.1261 -0.2577* 0.0075 -0.1173 -0.0700
Chaebol [-1.45] [-1.74] [0.11] [-1.07] [-0.72]
Year effect Included Included Included Included Included
Industry Included Included Included Included Included
effect
N 2,125 1,047 1,078 1,071 1,054
Adj.R® 0.138 0.138 0.108 0.200 0.159
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Abstract

This study investigates the effect of the controlling shareholders’” incentive for
pursuing the private benefits on corporate social responsibility (CSR) activities.
More importantly, we analyze that this incentive can be changed by the
operation of external governance. The ownership-control disparity does not
have a significant effect on CSR activities. On the other hand, we find the
positive relationship between the ownership-control disparity and CSR activities
in competitive industries, but a negative relationship in non-competitive
industries. Also, we confirm the positive relationship in firms with higher
ownership of foreign investors. This study suggests that the benefit and cost of
CSR activities may vary depending on the existence of competitive threats and
foreign investors. Thus, we can conclude that the conflicting views on CSR
activities can be compatible simultaneously when considering the operation of
external governance. Therefore, our study can contribute to the expansion and

generalization of existing theories.

% Key words: Corporate social responsibility activities, Ownership-control
disparity, Product market competition, Foreign investor,

Agency theory
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(Table 1) Candidate Explanatory Variables

Variable Dummy Variables
Sex Xy
Age_group (25~69) X2~Xi10
Region X11~X12
Income Decile Groups X13~X14
CCI X15~X1s
No-Claim Period X19~X24
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Variable Dummy Variables
Body Mass Index (BMI) Xas
Systolic Blood Pressure (SBP) X26
Diastolic Blood Pressure (DBP) X27
Fasting Blood Sugar Xosg
Triglyceride X29
Non-High Density Lipoprotein Cholesterol (Non-HDL) X30
High Density Lipoprotein Cholesterol (HDL) X31
Aspartate Aminotransferase (AST, SGOT) X32
Alanine Aminotransferase (ALT, SGPT) X33
Glutamyl Transpeptidas (y-GTP) X34
History of Hypertension X35
History of diabetes Xs6
History of Hyperlipidemia X37
History of Pulmonary Tuberculosis X3
Consecutive No-Claim Period XeoeX

(From the Most Recent Hospitalization to Now) 397A

7] $1gt B2 A7gsk=Hlof Aot
SlAREC] oy 71R] H4A1E] Wl (variable selection) % AIC(Akaike information

criterion)@} BIC(Bayesian information criteriony= th3} 2t

AIC=—21n(L(0))+ 2k,
BIC=—21n(L(9)) + k-In(n)
714 § = FRHELI RS MY,
L(A) = ANS=Z A gy 2dsto) A s dlo] ] 2] =,
ko = B5 g, n=tlo]E .

AHLA 0 & bias-variance trade-off Ao wet H4~7 2HALSE hiase At
oRX| WIHR variancet= $7I5HA E}. AIC, BIC k2 245 2 Rdojzt &
At *Z(likelihood)7t 245, W] 71 A5 AIC, BIC gfo] Zopiict, #=3k

-0 11
T

55



bS

22N ¥z 10X Zastl m2 Azwy eg Asso v oz N

tnd

of 47} gron AICe] Il BICK ¥4:0] 714 5710 thel of 2 9 el Rapict,

Il. 254 Xz R 7IsSAZ

2 FOE DBe FIAGEATH] A70E 9 omgof @A AA] oF 4,7007 7
o dish 2002~201340] AA HyTe] of2] E4E] Higt di#de SHste] F&3t
HEEOR, oF 1009 B +EO R =] THOlEY et al. 2014). F&9 22 H]E
Hi=(proportional allocation)°]l 23t F3FF25=E H(stratified random sampling)
= &9l F=E0] JloH, AA B9 A, A%, £A57E, AHor Aslshl B1
WSS A7 F QRH|Z slo] HES FE5I500h A4 DB A EA7IIA 2 o550
T =Rl ADE Vo= ot A, AR, A, 7R 2, A589 & W
Ato] AL A1 W W Aol AP I F 1470 HEE /3= 0] Qioh A& DB 8%
7130 HEste] A 52 B2 Wl gisf 7o = RE Qo7 e AmE
A, A&, AR, A B F 5771 Mz S E ] ok 23X DB A &
8 2y 9 7Xof| ofgt Aes 2 g oA Akme, A, AT, $571EY, SH14E
2, 54, B5EE, =1 WA, 758, FUH, 55 5 200295H 20087t
A= 37 W2 M= 0] 9lat, 2009300 AEIAIE HH R 200937 2013E7H]
£ 417 W2 A= 0] Qi

o 1005t goll thet #& IS E DB Hlol Axe] IS vt Zoh WA Aw
DB+ A3 2 3hY 1= DB Al9jstal 23 A= DBhe E-8513itt. 2= DBojl=
82} 7ijlo] 1 Qtofl of= W A3t Hloje7} et o] Stk 9bA ARt 3T Eeko]
Z242 Zgolof wiet 7i]l ID'E 7 1719 Hlo|HE A/ttt o, HEWES B SEA
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2E)E Ro} el 3pA o] that Hlole|o] g g 918 200095 2013971
5714 Wekaie2 ARgaIaiT) of% A7 DB, M= DB, 777X DBE 747l D702

PR, EARZIE W4 2002~20084 K18 DBE 8310 2000WRE 201347t
A) 7} QU BARE 4 0UE 5o g At

i

& R 5= 2009978 57zt viid oF 1009t A= FH4tstod 5,032,892710]tt. o]
oA AAEFTDo] Alsshe DA T2 v 23%%, 1L 9] 77%= A
glolE7} glo B g ol5 Alejsiitt. F7he A7 W] tiet A5A|9} 30 Ao
Sfgshe £l A o] e tlolEe BAUVIlA Aldstytt. niee s A3
A glolel7} SEe AFH25AI~09AM)E o= Awg sttt S 24N
HE = AL oF 129 0= F 608,250710]0 HAEA] ARGE A% W
HEg W] 71257 22 (Table 2)F (Table 33 £t

[¢)

(Table 2) Descriptive Statistics for Continuous Variables

(N=608,250)
Variable Mean S. D. p5 p50 p95
BMI 23.83 3.25 18.91 23.63 29.41
Systolic Blood Pressure (SBP) 121.61 14.44 100 120 146
Diastolic Blood Pressure (DBP) 76.22 9.89 60 77 91
Fasting Blood Sugar 97.64 23.35 76 93 131
Triglyceride 132.96 91.59 46 108 302
Non-HDL Cholesterol 139.75 40.18 86 138 203
HDL Cholesterol 55.53 22.16 36 53 80
AST 25.07 15.28 15 22 43
ALT 25.57 21.82 10 20 58
~-GTP 3752 | 4840 10 2% 106

Note: S. D. stands for the standard deviation, p5 the 5th percentile, p50 the median, and p95
the 95th percentile, respectively.



(Table 3) Sample Distribution of Category Variables

SEH Y72 DX 2As 02 Y

L=zl
=

Q8 AISsio

e
ret

(N=608,250)
Variable Nmiss? Proportion
Samples
Sex Male 357,898 58.8%
Female 250,352 41.2%
25~29 58,530 9.6%
30~34 72,230 11.9%
35~39 66,587 10.9%
40~44 98,188 16.1%
Age_group 45~49 79,790 13.1%
50~54 92,684 15.2%
55~59 59,942 9.9%
60~64 50,764 8.3%
65~69 29,535 4.9%
Seoul and. Six Ma}jor 277731 45.7%
. Metropolitan Cities
Region

Provincial Cities 330,519 54.3%
. Lower-income Group (0~5) 0
Inco(;ne Decile (0: Medical Benefit Recipient) 210,235 34.6%
roups Higher-income Group (6~10) 398,017 65.4%
0 point 507,396 83.4%
el 1 point 79,684 13.1%
2 point 15,701 2.6%
3+ point 5,469 0.9%
O-year 53,822 8.8%
1-year 40,680 6.7%
No-Claim 2-year Existence 33,106 5.4%
Period 3-year 27,510 4.5%
(hospitalization) 4-year 23,105 3.8%
5-year 19,579 3.2%
Non-existence 410,448 67.5%
History of Hypertension Non-existence 518,506 85.2%
Existence 89,744 14.8%
. . Non-existence 577,334 94.9%
History of Diabetes Existence 30916 5.1%
History of Hyperlipidemia Non-existence 590,570 97.1%
Existence 17,680 2.9%
History of Pulmonary Non-existence 595,093 97.8%
Tuberculosis Existence 13,157 2.2%
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o,
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=
i
b}
Tl

TS AWE7] 95 Tojs A (Pearson correlation
3t A3k= Appendix (Table 2)3} Zt}. tiA| 2 AtA 7| 2Fo,



[ 54 [EREERCRER

$Z71EU(SBP)T} o7 EU(DBP), oFATH2E|0|E op| . D G A(AST)9}F ehd of
A aA(ALT) B 2 AJBIAV A o & =2 202 Y.

TS84 d(multi-collinearity) A&7 18] Aui FAPYAR QI(VIF: Variance
Inflation Factor) AF&A37= (Table 4)2} Zt}. Kennedy(1992)°] oJshd YHkzog
VIFZ}F 102 Ee 4% U344 A ithal 2. ts-34/4de Al=st 23 VIF ¢
| = Hof|A 5 ofstm YEh tsaAd wAIE Fashe Wa7t 29k 7ol W

)

o}l Tk
(Table 4) Results of VIF
Variable VIF (set of parameters)
BMI 1.35526
SBP 2.66623
DBP 2.61240
Fasting Blood Sugar 1.09285
Triglyceride 1.51873
Non-HDL Cholesterol 1.26120
HDL Cholesterol 1.22470
AST 2.56639
ALT 2.66629
v-GTP 1.43681
V. 24424

1. B EX|AESF 2H(p=1)

30| o] it A Ee = 0 IS viAE EAAF 54 9 A IH 59
AR Xi (=1, -, p) T W SPHH RN 43 ol 2AAE A4S AR
A= oFff (Table 5)9F Ath. 27] HE2 FARLZIIE WS S716H4] o2 ZEz 7
E vl 2l By AEe Auir] e vl Rde oulE Erh S48 BE
Ha(i=1, -, 33)°] Histe] w2 BAF Foldo] AP, 449 A EEH 3

o ‘agto] WA gk SETh] WY B0l 1.243(= T £ RS X 5 9



wex Y7 TX ZAs) 02 AyEy o8 Mssd e o7 I

o} 3o ek WSS AeS TR 6t BAAPZE ARHED 2010, A5 EEE
AAaEATE NASAET 290tk B3 WHEES 7| AASe] th8E= CClL d47t =
2542 Agi(Age_group)®?] E25E, I EU(Hypertension)- HAH(Pulmonary
Tuberculosis)- @¥x(Diabetes)- 1A 8Z(Hyperlipidemia)l| tigt T4 HZo] 25

= Z7ksi9c

(Table 5) Regression Estimates for the Simple Logistic Model

Selected Estimate Standard ) 5
Variable (X)) (/Bi)” Wald AUC BIC

Error
Sex - Female
(Base Male)

0.2174** 0.0178 149.37 0.527 | 125,562

Region
- Provincial Cities -0.0372* 0.0178 4.39 0.505 | 125,706
(Base Metropolitan Cities)

Income Decile Groups
- Higher Group -0.0827*** | 0.0184 20.14 0.509 | 125,690
(Base Lower Group)

1 point | 0.8672*** 0.0215 1633.53
2 point | 1.4252%** 0.0341 1745.05 0.600 | 122,509
3+point 1.8241%* 0.0476 1471.50

CCI
(Base 0 point)

30~34 | 0.6117** | 0.1207 25.68
35~39 1.2037*** | 0.1131 113.17
40~44 1.8044** | 0.1055 292.72
Age_group 45~49 | 2.2024* | 0.1047 442.70
(Base 25~29) 50~54 2.7729** | 0.1026 729.96
55~59 | 3.2207°* | 0.1027 984.04
60~64 | 3.5974*% | 0.1023 1235.71
65~69 | 3.8827"* | 0.1029 1422.80

0.759 | 114,397

BMI 0.1737*** 0.00852 416.20 0.558 125,306

SBP 0.2400™** 0.00842 813.0579 0.571 124,925

DBP 0.1327*** 0.00867 234.07 0.540 125,480

Fasting Blood Sugar 0.2046*** | 0.00632 1047.22 0.586 | 124,867
Triglyceride 0.0644™* | 0.00834 59.66 0.525 | 125,653

Non-HDL Cholesterol -0.0845** | 0.00902 87.75 0.524 125,622
HDL Cholesterol -0.2046*** | 0.00950 464.34 0.558 | 125,224




[ 56 [ERCEECRER

AST 0.0755™** 0.00473 254.59 0.569 125,522

ALT 0.0576™* | 0.00577 99.53 0.552 | 125,636

v-GTP 0.0790*** 0.00586 181.97 0.541 125,572

History of Hypertension 1.3680*** 0.0183 5570.92 0.626 120,879
History of Diabetes 1.1136™** 0.0263 1790.69 0.543 | 124,312

History of Hyperlipidemia | 0.9766*** 0.0350 780.53 0.522 125,100

History of Pulmonary

. 1.2549%* 0.0359 1225.01 0.524 124,810
Tuberculosis

Notes: 1) Significance *** 0.001, ** 0.01, * 0.05
2) Area Under ROC (Receiver Operating Characteristic) Curve
3) Bayesian Information Criterion

. ]

2. B5| WME ZINTADIRZ B4 H2)

S FARLZ T |pE o l3] A5 AHEiollA BIC 71zl ot #2]9] a4l
< AAE BE(HA 29 1)o|th(Table 6) FX). BIC(111,201)= == 2AAE 3]
ndEt A=, By AEEl AUC.791)x S7F6tich M= ay} gdd
(Sex), A%(Region), +=7IEU(SBP), &EEFasting Blood Sugar), SJA%
(Triglyceride), OFATIZE|O|E opn| i@ AN(AST), Yehd o dgd®AALT) 9
ESEE Aolad(y-GTP) W47t A=At Aol =& ¥eyEs A9,

cCl, H28 A, 18 A, 1AES A o et

)

(Table 6) Regression Estimates for the Best Model 1
(Excluding the No-Claim Variables of Inpatient)

Deviance 110,897
Deviance Value/DF 0.1824
Pr » ChiSq 1.0000
AUC 0.791
SC (BIC) 111,201
Variable (X;) Estimate (3;) Standard Wald Odds 3R ato
Error (e
Intercept -6.627** 0.102 4,262.464
CClI 1 point 0.433™* 0.022 384.091 1.542
(Base 2 point 0.767*** 0.035 473.708 2.153
0 point) 3+point 1.013*** 0.049 424.749 2.752
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30~34 0.615™** 0.121 25.921 1.850
35~39 1.202%** 0.113 112.360 3.326
40~44 1.774%* 0.106 281.581 5.895
Ag(eB—grO“p 45~49 2.136" 0.105 413.583 8.467
25?;3) 50~54 2,634 0.103 651.338 13.935
55~69 2.996*** 0.104 838.300 19.998
60~64 3.256*** 0.103 991.832 25.957
65~69 3.408™** 0.104 1,068.368 30.218
Income Decile Groups
- Higher Group 0.115%* 0.019 36.910 1.121
(Base Lower Group)
BMI 0.035™* 0.010 11.963 1.035
Non-HDL Cholesterol -0.227* 0.010 553.342 0.797
HDL Cholesterol -0.114™* 0.010 142.774 0.892
DBP -0.045™* 0.009 22.866 0.956
riisiony @i 0.506""* 0.021 573.209 1.658
Hypertension
History of Diabetes 0.166*** 0.028 35.108 1.180
History of s
e 0.252 0.036 48.350 1.287
istory of Pulmonary | g,g7ues 0.037 641.246 2.577
Tuberculosis
3. ZIX B 10 £AI27|ZHNo—Claim Period) £ F7tgt Zu}

O

T & AR 7H43t0] F s Uelis FARLZ | fSE HA 29 10 37t
o] XA 3RS AARE A7} (Table 7)otk el 2= o] High FAR7]7t
WSS IR Bgos HY 1o Hlg) BAKCRE T 2 AYES Btk B 2= 1
g 10 B3] BICZtel 7H4(111,201—+107,77DE9 2™, AUCE H =2 Z(0.791—
0.816)°.& ERIF Ut

FARAZ1ZE 0d(@EARE 19 A7) 187 99 Claime] s -9 5E FARLZ |
SUEARE 59 A7H] 99 Claime] 911 59 ARE 6 A7H4] 137 Y9 Claim

o] U A-H7HA] HE W] gt S AAGE BAHOR fololn o= Y L

ok EAR71ZE 0do] T 2 1.279, QZH[= 3.592 (= 270 HlR, AAE ¢
AsHA] e AL ] JUTH A0 3 Agh WH(YY T ) EhEo] 3.502H] =
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oz AU
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FARLZ|ZE SARE BARLZ |7 07k AR 7H487|7te] Bobdes g 571
stltt. FARZIZE 539 6= 0.619, FARLZIZE 489] 5+=0.724, -, FARLZIZE 1E
9] 8= 1.100, FARLZ1ZE 099 B 1.2792 AR} 71619t &, 28 A Y ojRs
o X A of ol el o] & SAAGTE RS & 4= ek oI5 Bl 3T AE
AL BE 71 Al AT ddol digt 1271719 k48t Aert 245 57t

F7H 0= A7) tigt §i4= F9E A(inpatient)°] obd Ll#(outpatient)
= WAslo] LT o R A Agsiglc e 38 FF] mdl 1o ejfof thgt
A7 S 3715 Bdo|n], RAAE JHEAS AARE 1 AFE (Table 7)°

off thgt FARLZ|7E g St mdat g X wd 13t BAH O
2 vt dgele Hoirk 2 32 & T 1 gjH] BICER 111,2019014 111,001
2, AUCE 0.791°14 0.7938 B5F AH]| 7RA=]9Ick. o= <]l tigt 34 o] F
AR717E Bl Higt 37F ROlokA] 92 AIHRLSE p=0.1)=E Ueh] wielct
%, 34 o]A9] Qe ¥ 30 Agke] W] glof fom|gh o] Qe & = gl
o2, Qefol] digt AR 112171719 k4K 39 FEH SEeltal Helck

(Table 7) Regression Estimates for the Best Model 2, 3 by BIC Statistics
(Including the No-Claim Variables of Inpatient / Outpatient)

Model 2 Model 3
Model (No—Claim Variables of (No—Claim Variables of
Inpatient) QOutpatient)
Deviance 107,388 110,617
Deviance Value/DF 0.1766 0.1819
Pr > ChiSq 1.0000 1.0000
AUC 0.816 0.793
SC (BIC) 107,771 111,001
. Estimate for 3, Estimate for 3,

Variable (X;) ¢ Wald l Wald
artabie (standard error) 4 (standard error) 4
Intercept "2')91504;) 4,660.401 '?(')13415;* 654.550

ccl | 1pont | 900 278.068 (20452) 346.928

(Base : —
. ) 0.651%** 0.744**
0 point) 2 point (0.036) 333.696 (0.035) 446.250
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3539 | loily 98.852 Yy 110.831
do~i | (TN 259.975 0100 276.245
Age_group 5~49 2((?? %);* 380758 2(01 igﬂ;* 405.159
(Base 2529) 5554 olosy 587.117 o 635.451
s | Ay | | | s
60~64 | S0 890.814 Sai0D 967.102
wo | G0 | oo | e | oar
Inc?niig?li?lérfigups ()(gg?;* 27.288 0(01(1)?9) 33.848
(Base Lower Group)
O-year 1(02635> 2,716.071 1(5(;3;;* 28.144
1-year 1(&83;* 1,450.836 %09333;; 11.266
Noclaim | 27 | s 969.378 S 4.104
4-year o(g 323) 286.041 (8: Z?g) 2.078
S| n | S |
Non-HDL Cholesterol _(()6.2()1165;* 499.896 —?(.).202175)* " 551.791
HDL Cholesterol _(()Olgfg;* 127.696 _?0101135;* 140.438
DBP oes 12548 _?d%(?;; " 18.458
Hyperenson | oy | o161 | TS| s1626
History of Diabetes oo 8.545 S 30.553
Hpenmemia | o | 9% | Goe | 7
o oo | oo | 5745 | Toy | 723
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k. 22(0dds )7} 2817} =h= 4= 72HPoint to Double Odds, PDO)E 207402
gttt logit(In (Odds )2 433k 51t Zjojof] PDO0)E #3510 base scoreg 1802

& A7ty A HtdeE 508 0= A5 $15f base oddsE 0.93 0= AARitt.

Risk Score = of fset+ factor < In(

), m RA2EE Y o 585

offset = base score — factor X In (base odds)

factor= PDO(20)/In(2)
base score = 180
base odds = 0.93

—_

88 2153 Hol] @A} Al A IR EC R tiHER= A A ASFAIR |7
(Consecutive No-Claim Period)? ¥, I(CNC, t years)ZE o2} o] Aot} &
A IA7IZIR] &AL I710] BRE2S AR [ 7 hAS st okl S 4= ik

W

t—1

1: Z[(NO* Claim, i year) =0 and I(No— Claim, tthyeav‘) =1
i=0

0: otherwise

I(CNC, t years) =

OJA| Risk Score #& A A&FA7 |7t 2 55318t AAE (Table 8)°f Y
BRIt AA| g4 508 oiv] F AL 0\ FARLAKEE 197 AFaAh) ] Risk
Score #2857, | 587 AH Afaro]Ho] gle A9 38FH o R & Alo|E HYth

AR 88 ASTE A AA7IZE ZH4s) Ao wE 7viel=H] Alelof gt 2

3) 9714 ERAE AEFARIES JiE dARE 3 7P T UY(the most
recent hospitalization) @7k 9] FAR7|7ES Qnlghe, o= A 3|AEA ] A
W AolE RAZRFEEA~1E A, -, 59 H~6d ) Y EA oJHexistence
of hospitalization by no-claim period for each 0~5 year period)?} *}o|7} Rt}
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A(B)2] ZL71eA %t LR e & 5= Sl 3T Ao tigt Azt 71 =B =
A IIe] 2=kt 22 E) SR, 2 549 S Afatelgo] gle A-fol
g AAEe] Alazelgo] e A9 At AEEIREAL 7Helwr]) Aol
92,8599(=117,7539-24,894 ) = eyt

(Table 8) Summary Statistics for Estimated Probability (p)
and Annualized Risk Premium (%)

(N=608,250)

2) 2 2) Risk 3)

Category Mean p25 p75 Seore E,(KRW)

O-year 0.0559 0.0152 0.0775 85 117,753

Consecutive 1-year 0.0442 | 0.0116 | 0.0609 | 78 | 93,323
No-Claim 2-year 0.0395 0.0105 0.0540 75 83,613
Period (K) 3-year 0.0343 | 0.0092 | 0.0463 | 71 72,483

(From the

Most Recent 4-year 0.0286 | 0.0079 | 0.0381 | 66 | 60,652
Hospitalizati 5-year 0.0258 | 0.0074 | 0.0344 63 54,746
on to Now) [ Nop-existence” | 0.0116 | 0.0028 | 0.0151 38 24,894
Total 0.0214 0.0041 0.0246 50 45,355

Notes: 1) Non-existence: There is no hospitalization history for five years.
2) Mean is the average of p, p25 its 25th percentile, and p75 its 75th percentile.
3) Expected medical expenses for the three major diseases (=risk premium)
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{Figure 1) Markov—Chain Rate Change for Consecutive No-Claim Periods
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Appendix

{Appendix Table 1) Description of Explanatory Variables"

Dummy

Variable Variable Unit Category of Dummy Variables
Sex X1 1 (Female), 2 (Male)
25~29 (X2), 30~34 (X3), 35~39 (Xy),
Age_Group X2~Xi10 40~44 (Xs), 45~49 (X¢), 50~54 (X7),
55~59 (Xs), 60~64 (Xo), 65~69 (Xi0)
. Seoul and Six Major Metropolitan Cities
Region XXz (X11), Provincial Cities (Xi2)
Income Decile Lower (0~5) Income Group
Groups ! X13~X14 (0: Medical Benefit Recipient) (Xi3),
P Higher (6~10) Income Group (Xi4)
) 0 point (Xi5), 1 point (Xi¢), 2 point (Xi7),
cCl Xi5~Xig more than 3 point (Xis)
No-Claim Period of Hospitalization”
s . 0-year (Xy9), 1-year (Xz0), 2-year (Xz1),
No~Claim Period Xi9~Xas 3-year (Xz2), 4-year (Xz3), 5-year (X24)
Value: 0 (Non-existence), 1 (Existence)
Body Mass Index ) Kg/ ) . 2
(BMD) X2s o Weight/(Height/100)
Systolic Blood m Opsiline] PreHyper— Hyp(_ar—
Pressure X26 H tension tension
(SBP) & | [value | <120 120~139 > 140
Diastolic Blood mm Ol PreHyper— Hypgr—
Pressure X27 H tension tension
(DBP) 8 | [value | <80 80~89 >90
Fasting Blood X mg/ Optimal | Prediabetes | diabetes
Sugar 8 dL value <100 100~125 >126
. Inter— . Very
Optimal . High ;
Triglyceride Xa9 rgi/ P mediate g High
value | <150 | 150~199 |200~499| =500
Non-High Density - -
) . ; : Y
Lipoprotein X5 mg/ Optimal| fae | High High
Cholesterol - dL
(NOH_HDL) Value <130 130~159 160~189 2190
High Density e
s | ol | | Jomina | paly || o
value >60 40~59 40

(HDL)




[ 66 [EECCEERE

Variable S:rriggg Unit Category of Dummy Variables
Aspartate . Inter— )
Aminotransferase X3z U/L Crgire mediate alel
(AST, SGOT) value <40 41~50 50
Alanine . Inter— .
Aminotransferase X33 U/L BEAL mediate el
(ALT, SGPT) value <35 36~45 45

Glutamyl Optimall | e | igh
Transpeptidas X34 U/L mediate
(r-GTP) value |IM | 11~63 | 64~77 | 78
W | 8~35 36~45 >46
History of -
Hypertension 3
History of X
Diabetes 36 .
History of Value:
) . X37 0 (Non-Existence), 1 (Existence)
Hyperlipidemia
History of
Pulmonary X3
Tuberculosis
Consecutive No-Claim Period from the
Consecutive Most Recent Hospitalization to Now
No-Claim Period | X4 O-year (X31), l-year (X32), 2-year (Xs3),
3-year (X34), 4-year (X3s), 5-year (X30)
Value: 0 (Non-existence), 1 (Existence)

Notes: 1) KMI Korea Medical Institute and Ahn(2016); National Health Insurance Service
(2020).
2) 1If at least one hospitalization is observed in 2008, no-claim period O-year is set to
‘1" for 2009. If at least one hospitalization is observed in 2007, no-claim period
1-year is set to ‘1" for 2000.
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(Appendix Table 2) Pearson Correlation Coefficient

BMI SBP DBP Blo?;tgfgar Triglyceride

BMI 1.00000 031763 | 0.29263 0.17802 0.32048

SBP 1.00000 | 0.78240 0.19408 0.22121

DBP 1.00000 0.16013 0.22401

Fasting Blood 1.00000 0.21073
Sugar

Triglyceride 1.00000

Non-HDL HDL AST ALT ~-GTP

BMI 0.29094 -0.29067 | 0.15249 0.29699 0.18511

SBP 0.16485 -0.10047 | 0.13126 0.15465 0.18602

DBP 0.16613 -0.09352 | 0.12568 0.15629 0.18872

Fasting Blood | 1y -0.09911 | 0.10663 0.13946 | 0.18486
Sugar

Triglyceride 0.41432 -0.36571 0.17041 0.25191 0.32036

Non-HDL 1.00000 -0.22947 | 0.08717 0.17488 0.13052

HDL 1.00000 | -0.04474 | -0.15320 | -0.05603

AST 1.00000 | 0.76014 0.46709

ALT 1.00000 0.44336

y-GTP 1.00000

{Appendix Table 3) The Three Major Diseases-related Covered Diseases

Disease Classification KCD-code
C00~C14, C15~C26, C30~C39, C40~C41, C43~C44,
Cancer-related Covered C45~C49, C50, C51~C58, C60~C63, C64~CE6S,
Diseases C69~C72, C73~C75, C76~C80, C81~C96, C97,

D45, D46, D47.1, D47.3, D47.4, D47.5

Cerebrovascular-related
Covered Diseases

160~169

Ischaemic Heart-related

Covered Diseases 120~125

Note: The diseases are classified according to Statistics Korea(2015).
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{Appendix Table 4) Coverage Rate & Co-payment Rate for the Three Major Diseases”

The Three Major B Covqrage Co-payment Rate Comoaymant Fuis
. Rate by National ! . for Coverage
Diseases by Patients’ Share .
Health Insurance Exclusion
2009 67.9% 5.4% 26.7%
Cancer 2010 72.4% 6.7% 20.9%
Related 2011 72.6% 5.8% 21.6%
. 2)

Diseases 2012 74.1% 6.2% 19.7%
2013 72.7% 6.7% 20.6%
2009 60.9% 12.6% 26.6%
Cerebiovas- 2010 72.2% 7.1% 20.8%
Rceﬁ‘a?é 4 201 70.2% 7.1% 22.7%
Diseases’ 2012 73.8% 5.7% 20.5%
2013 74.4% 6.3% 19.3%
2009 63.8% 9.2% 27.0%
Heart 2010 73.0% 6.8% 20.2%
Related4) 2011 73.5% 5.3% 21.1%
Diseases 2012 74.8% 5.1% 20.1%
2013 78.0% 5.6% 16.4%

Notes: 1) NHIS(National Health Insurance Service) Health Insurance Policy Research
Institute, Survey on The Benefit Coverage Rate of National Health Insurance
(2009; 2013; 2015).
2) Cancer related diseases: CO0~C97, DO0~D09, D32~D33, D37~D48
3) Cerebrovascular related diseases: 160~167, 1720, 177, Q280~Q283, S06
4) Heart related diseases: D151, 101, 105~109, 120~126, 128, 130~151, 1700, 171, 1790~1791,
M314, Q20~Q25, Q260~Q264, Q268, Q269, S25~S26
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Abstract

The simplification of the obligation to disclose the claim history of private
health insurance in Korea has been developed for the purpose of expanding
the market for individuals whose coverage denied by health insurance
underwriting due to a mild chronic illness or treatment history. Following
policy change, the launch of simplified issue insurance has been limited to
fixed benefit products and supplementary private health insurances for those
with pre-existing conditions in the private sector. The simplified disclosure
obligation is a major factor in determining rates aside from gender and age;
however, it does not reflect subtle differences in rate over the period of the
disclosed claim history.

This study conducted an empirical analysis through logistic regression using
the National Health Insurance Sample Cohort Database to investigate change
in healthcare utilization according to the degree of simplification for
disclosure of claim history in insurance contract. The results suggest that a
higher degree of simplification of disclosure increases the probability of
healthcare utilization at a statistically significant level, and inpatients are
relatively more affected than outpatients. In addition, the annual premium
rate for private health insurance and the level of bonus-malus were derived by

differentiating the degree of simplification of disclosure of claim history.

% Key words: Disclosure of Claim, Simplified Issue, Premium Rate Differentiation,

Health Insurance, Bonus-Malus System
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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).
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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
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(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,
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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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Q.

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

=

=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

= 71*% olgsto] 7IPEAS, AERHS e So] EERsiAe] Au
290] AL e Azsielt



A zo] F83t FFS Xl BHH, QEY HEHO| Fgo| H|wA w©EHo s et

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
BRI} O BE 7o) BUstchy, £o180] £84% qud dueele] g2y

S AEAHE2 AE Zlo|Bg, AHY AT Had fdgo] At

M= SHR0l HET| Y 53

Jm
o
of

oo
I

(Figure 3) Regional Property Catastrophe Rate-on-Line Index

Hurricane Andrew 1992

KRW hurricane UK
2005 Japan, NZ

earthquakes 2011
9/11 terrorist

Source: Guy Carpenter.

A, o dteld Blad, & &4 WMol 225 Al gl ¥ gol A
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
A EAkE 7 DY AHAE ERIsIgH:

AR, QAL Z20] AR, EHA= psEE g5517] flolo] AR A

b

z

[¢]
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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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I

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

30 40 50 60 70 80 90

: : : : :
2000q1 2005q1 2010q1 2015q1 2020q1

‘ 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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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

o el FF= vt A2 AR o e ARt EARITE AR
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4
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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



[ 06 EEEEER R

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
i
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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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H7ols S0l S7IsHARL A71H 02 EXgo] ATt SHH, EEEY U
A A-g0] 7FY 2 Insurerl 20004 3+71~20184 4&7] 7|7t 52t € 23]
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< B0 EX Insurer1®] 440 B HAAESTH= AAS] thE Z20& V=l
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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
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l. M2

AE= 7 RS 8 201649 NS AR AR Individual  Savings
Account, °Js} ‘ISA'#} HE EUSHITHEEH 3] HeAlm 2014. 9. 1, 2015. 8. 4).
ISA= o9 7K 98952 ©2 o Sle st AXE Ndsthal s ARt a84F
O 278 WYk o)t EAS SARE el disf vl S AlASES Fofst

AL 9 BEFoz 3t}

A% A FEFARl AAEES Fojsks Al AAE TRt Fejz EAstit
A1 HAIEE F8EC = X F v 50008t ¥ olst &5 ARE 44

rlr

712k ol AT 749 oSl thef iTAISH A 5 4 Sk F8EA 4
SOl @ik % Fof 5,008 9 olek ASAF HE AT 6005 A T)2] 40%
of thel A5 34 AHS HEHe A5TA) A7 So] et of YolE AlFe 5

TAZ, ARAS, Bt FEriRiAS 5 A5l it it Aleg LI 1A
= TgR A5 TR o AlAISIERS geisto] ISAR AUSKE Zlo= PRk &= it
el skl =, & 5ol ISAS =sart. =2 A7 SAsH vefet 28
4 As w9 JASAAEE Elstal e gist] 1999d7H ISAS =Y-A1Yst
Atk ISA %) A5 9009t o] 7HIRAL kY 10 ¥Rl 20099k 7HdAt 7t
1,5005 o] ol2giet. A HA] 7H]1e] APk /d At 7R AREAE e
£31517] 913 54 2= NISA(Nippon ISAE =St &= 1 vl 5605t 8o 7+
AL A= 7RIA 47 vk Sl 2 F7Is9it D
et 1SA= A5 glol 719E 4 Qe T2 = FRa Al &Rt
A7RE} WA Q=T EANSHE A2 T J1E]a 9 &5 ofsh Ale ARt ISA
Het vl 7 5L RTIRIZIZE B2 ARIE ISACT 711 4 Slek. 1SA= AA
20219 7191 F2ES SHFAL Qck. 22U ISA A o, g Al AAIEE S 58 2

1) Japan Securities Dealers Association.
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1. ISA 712

(Table 1)-& ISAS] B4, 7IQJdi, 27 5-& HolErh [SA= 24, ARIAL 12|11
1 5 450] Sl =vlo] A4S EH o0& 719IE 4= Qlrt.3) ISA 7H) 201695
E] 2021970 587t SA[AH 0 & Thsskal Azt @el7be a8 2,0009F 0= 5|zt
HA7Fs o F82 19 Holo}. 1SAQ] AAEES ©7] $lsiAE SWzt S=1E §lo]
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S 717t B2t AYEE o7 v S iRk HITHA] e 2509 o8 F7HA Rl FE
& FoiRltho) BT B o4 =olof oA 9.9%% T AlE=E EeTAsH 4
Fdo] FrjEtE FFAEA7F HEEA] oHetth [SA0] HYo] 7Hsdt S84 HE,
YA 21 - AF 59 S8AEC R AT ol F4] AHEAR] AL
TASAZE B HE= ISAS 5RE o]2fo] Q1AL ISAS &3l a8 3= Al wrjjst
TS EZAR] BA5IE T1Es Ao Kol

_||n

_‘\,a

l‘lr‘

2) B =Hoji BEASI= 1SA 71 717 201797HK]01E & [SAS] thal Az AW 94|
20179714] 71&02 shH, ol& WAH AL Fr1Hoz Hsict

3) ©, AdE F845 I AR 71do] E7Rs3sith
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(Table 1) The Introduction of ISA

Anyone who has taxed income last three years may have one ISA

Eligtoliiy - Except the aggregate taxation on financial income tax payers
Saving Limit Up to 20Million KRW/year. Can save in the ISA up to 5 years
1) Mutual Fund including ETF and REITSs
Investable

Financial Product

2) Derivative-linked Securities such as ELS-DLS / ELB-DLB
3) Saving products including RP

Generally 5 Years

Compulsory *Following Cases are 3 years
Subscription - Youth(Between 15~29 years old)
Period - Low income farmers and fishers (Lower than 35million KRW/year)
- Low income earners (Lower than 50million KRW/year)
L (Termination before the maturity) Taxing the income tax for the
Termination .
profit
Partial Up to the deposit
Wi (Withdrawing more than the deposit will be considered the

termination)

Tax Treatment

Tax exempt: up to 2 million KRW

Separate taxation(9.9%): more than 2 million KRW

*Low income earners and farmers and fishers

Tax exempt: up to 2.5(4 million from 2018) million KRW
Separate taxation(9.9%): more than 2.5(4 million from 2018)
million KRW

Subscription
Period

Dec 31 2021

Source: Korea Finance Investment Association.

2. ISA sigt

(Figure 1)°I4= L¥FE ISA(Normal ISA)°t ARIF, 4, 5oivl 5ol thelf 714

A AASE o] FoiA]= ISA(Favored ISA)Q] 7HIAE 54 9 g 018 HofF=al 9l

o} ISA =Y 27] 71AF o= Hl2A| 716t 1SA 71do] A1k A] 177 1ol 7]
A7} 12049 HE Holgon, 7719 Bkl 20169 9¥€oll= 711A7} 2404t 714 75}
At I3y o] ISA 7HIAF == AA16] EotE0] 20199 3¥oll= 2155t 1 714
Aasignt. FAEHL 20164 6Loll= 3 iH] 273%2] A4S sl o|F 0] 4
2okl itk BAF AL 20169 9€ 32 ¥& {1, 20179 9Ll 4= ¥ 12131 2019

3 3¥9= 6= ol ol2 1909 EUEdS 2697 ¥ sEe® ST, 1HY



MEld JHAIZSIRAEH2|AZHSA)7L MASS S8EX00 0]7 F5F BN

20194 shi7] ol HT} ZIQIA} st B A A ESFEI AT EE AAR
ZHolA= ISA =Q) 27] UHHY ISA 7114 Hlgo] &3kt 20179 o) % 7klzzdo]
AslE MY 5 37121 Eo] A= 1SAS] HIFo] B #& A o= HEhfal Qirt?)

oI5 FsHH ISA 71k 271 MkE 57} o1 S716HA] edaL glem, 71l Al &
e} st 7191x7tS B8 &= Sl Aol ARIE ISA Boll 71dshs B9t e Ao
2 oA 4= ick 2Eu ol FAFAREE of2] 27o] BAIE AEiolA 2] it 7
AFAL] Bk Qb oz HolFe 22 ol n g ZHaIE Bed uet SZ 283}
)= ol wEh B Tl 20164 ISA =Y A% AAIFAS] S8 He U =
2t P HSKE AA TolA] 8- TR TG AL S o] 810l ARFEAIRHA W
2o w28 WS BARE 5 2555 ME AE G7E 249718190,

(Figure 1) Number of Subscribers and Amount of Investment by ISA Types
(Unit: (Left) persons, (Right) 100million KRW)

3,000,000 70,000

2,500,000 60,000

50,000
2,000,000

40,000
1,500,000
30,000

1,000, 000

20,000

00,00
500,000 10,000

/47777771777
Y7777 7777777

2016 2016 2016 2016 2017 2017 2017 2017 2018 2018 2018 2018 2019 2019 2019 2019
i 2 30 4 10 20 33X 40 10 240 34 4 1 20 30 40

s Mormal ISA Number of Investors(L) Favored ISA Number of Investors(L)

—p— Normal 1ISA Amount of investment(R) = Favored ISA Amount of Investment(R)

Note: The number of investors and the amount of investors are all cumulated values.
Source: Korea Finance Investment Association(Reproduce).

7) 20179 187] Lukg ISA 7FIAF & A9 ISA 7HIZ ZFE0E 714AE] 1SAE A
vl [SAR A5 A3k Q)c)
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FEEA 0] 2= Ao g Hol ‘Fg5EA} Zod(Financial Investment(=0, 1)) H5E
BAEEEA ol = 1, 28R g2 A% = 0513, HE FAAS FEFAN
(Financial Investment(10K)) & oI5}t

Th9] (Table 2)&= A453} 114ASE FRWHUS0] 7|2 AYS HoErh 14530]
o AaS ZRE FEAME 7L Qe 9= 20131 88%0flA 2017 88%= W=
712k &% HlwA HSt 52 FASISH HE 5 S8 FARl ofdt QY vl
20139 20.2%, 2014 15.2% 1831 20178 9.7%= AAsileh. 3, AaE552
BAMES 7HA1 AL Sl BlE 20139 75%°1141 20179 77%, e84l Zoigt vle2
20134 4.1%°14 201549 3%2 18131 2018 2.8%2 LFEFATY.

ZA710| H6/3E 7HAHY] Bt BRAS AuE 2y o - A 5 S84 B B
HE MASZE 20134 5,2515F HolA] 20179 5,9355F Yo & WIS, S-85A4
A2 3,2809F H(2013W)ellA 4,138%F A(20179) = #slsloIt). #4559 -
20139 2,402%F old S84 H-Ro2 20174 3,2268t 7H] 7kt oH, 58
FExpH2 2013 3,0379F YollA 2014 2,3499F ¥ 1837 20189 2,431%F Yo =2
H3lst 2 02 VERT

A (Age) sfintet 14 e S71ske g 2AMe] M4l B4 Holal AL
Aa550] oF 14| B2 A0 = UENH Alsdo] AFShl AY 2 FAEC R
FeS B850 Q= AL ‘FE R S(Home Ownership) BjU] H(FHES = 1 19
A B2 A% = OF AYolgirh. FHER HIFE 14a5350] oF 80%, Aa5350] oF
55% el ® ASTIE F 2 wsbt WEERlE 4odth 7R $(Number of
Household Members)= 3717t 5 14550] 3.5~3.79, A4&E30] 2.8~3.01
o8 ATt A s 254 Aashet|, ols 79 #7F 502 A8 UEhve= &
/go= ®elth 7 BA HH(Debt)= A5 739 201349 1214,1087E HoflA]
20179 197,234 Y02 WH3loll, AALES FA| 6,9137F YojlA 9,2977F Yo =

MK, 2554 Ate] B 77k ¥4 Fole) $0] e 0= vehdel,
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(Table 2) Descriptive Statistics

Year 2013 2014 2015 2016 2017
Income Level” High | Low | High | Low | High | Low | High | Low | High | Low
Financial Asset®(=1) 0.88 [0.75] 0.88 | 0.78 | 0.86 | 0.76| 0.87 | 0.79 | 0.88 | 0.77
Financial Investment3)(=1) 0.20210.041{0.1520.0340.119|0.030/0.089 | 0.033 | 0.097 | 0.028

Age 47.2 |48.1| 47.5 | 48.6 | 47.8 |49.2 | 48.0 | 49.9 | 48.0 | 50.7
Home Ownership(=1) | 0.79 | 0.56 | 0.80 | 0.56 | 0.80 | 0.56 | 0.78 | 0.56 | 0.78 | 0.55
Marriage(=1) 0.97 |0.75] 0.96 | 0.74 | 0.96 | 0.72| 0.96 | 0.71 | 0.94 | 0.72

Collage degree(=1) 0.74 |0.34| 0.72 | 0.35 | 0.74 |0.34 | 0.73 | 0.36 | 0.72 | 0.35
Number of Children 1.150.74| 1.12 | 0.70 | 1.10 | 0.63 | 1.03 | 0.62 | 0.93 | 0.55

Number of Household
Members

Income(10K) 7,568 |2,520(7,722 2,576 |7,877|2,570/ 8,026 | 2,581 8,015 | 2,600
Financial Asset(10K) |5,251|2,402(5,244 |2,534 5,471 |2,585| 6,167 | 2,694 | 5,935 | 3,226
Financial Investment(10K) 3,280 (3,037|2,815|2,349|3,387| 905 |2,763|2,695 4,138 2,431
Debt(10K) 14,108/6,91313,978 7,905 |15,966|7,802|15,542| 8,396 17,234/ 9,297
Observation 637 1,699 655 |1,663| 673 |1,668| 695 |1,614| 714 |1,573

3.72 12.96 | 3.69 | 2.90 | 3.64 | 2.82| 3.60 | 2.79 | 3.55 | 2.75

Notes: 1) High - Annual income is higher than 50 million KRW, Low - Annual income is
lower than 50 million KRW.
2) Having saving accounts or mutual funds.
3) Having mutual funds.

£ Q7o BAL 4 A5 A oldte] F714el AAFEE Fofshe AU 1A%
HGAZ] FEA Bl 113 JEFS An Hole. £ Aol o} FZF3H]
9o AT YA 32 A BA 0T THE RPHARA, F 7R 1137
A19] doletg A5t 1D

2 Qo] AL A ol() A FHT BES Ao Yehid the
3 g

11) A7 AR 7120 2014~20184, 45 9 ARk 712 2L A ARl 2013~2017490]ct
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AR ISA7F AA552] S84 B 32 FA olof] n|*= JFS 24I5H] 919
gz =52 (Panel Probit Model& E-83H}12) &P A7t ASol vAl=
FF= AHEY] 8l W2 9n|e] AF0 = & 4 = ol AF, HE 5 ISAC] HYe] 7t
S FEAHKEl-Ag, HE) 5 sh oS BAeE A=D1 184 &2 BAH=0=
LRSItk 18y o Ag2 FARPE =4 082 F85A] A ARIA] & ofA=
= A golE AR 32 T80l FARE ZQIA] 4717} ofF:. olF Hdstr] flsh
54 RS B4k AHsto] [SA0] Hlo] 7hagt S8 FAH A 7heH HEO]
FARE (=D 184 92 A H=0)2 oA F7H 0= 242 AFsiSit.

183l RIS ISA7F AAE550] e AN 9 FAtNo)| n|R]= 2 EA5H ] 919
iddols 43 Attt YR WSA (N &2 792 £430] Hlo]
oA BT 4 gl FHI= EAolH, 5 S4do] S84 93 nRthL 7Ptk
1A (Fixed Effect Model)& ARSI 13) ISA A7} S-gAKEE G0 WX
FFS ATET| 5] A- A, HE 5 [SA9] tido] == F-8AKHA- Aa+HE)ol &
Adisx(natural logarithm)g 3t gk In (5§ A4, & 5SS 85190t 17
I A7 g FAR] )X ke AET] fI5] HE TR o] AAtiE Fgt
FIn(FE&FA), & 5E5ALE L8

olE Asty] At A ARIH HEE= Aol O A% 2 S854 FEHE A
H7] 93t A HPE ZooIgith e o] 2255 S8 5FA0] &2 7IsAdS 1Est
of tiE ol BIFE BUHP(HE ol = DE Z3RFTE 7MY S0 285412k Q1
IHAE 18Rt 7 S 1A uAdd ARA(RE 1841 osh7t Qe 79 ol=el Tt
54| A& 5ol F8FA] vl £ Jleu = uldd g FHREo| 23St

Hl9A} U A9 B B9 T B TR S S TEfslel oA R

it

12) spdz=eglsteay} Bygos 2% 27429 24 23E HigeR =98 /it
13) 7R 13ait EAgHE M8 Hausman Tests &3 A 122e &
wroie 2PaY 2de E85lo] AT IS v R =25 AR
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CulS 3ol Bhgstaitt. 9bA AERt QI ARSIeH] ¥ 5 Tttt A Wb e
A(1)efA e X2 EASIAH.
A HrRes £50] TS aeRAE T Eol
EFAZ. 2L 7H| FAPE S8 5] vlRls 99 LEie] FA /5 Huis
1, @12 = 0) 283 FAFEE 7160, o] 7 Hae S5t vkt
A= B Al glof A F3l ARotl=t, ol #4412 S8l AEE A
= gro] St g Afo] ] &4 QfulsHA Hlof 23 o] JolsidE 11
S Zlolet. T12jaL 7 ARte] 2 Ftg AAShE FEEG o RS (iR = 1, 1
Hf = 0) FHI= 2P0 7151300 oAlero s ohA et Mere dro] o o
=9 543 SAl(control)37] A1l A= Hvlet A HTu]E B4 Ko ZsIT14)
£ Ao BAstaAt ks 1SA =19 &5AISE avE AuEy] gt digwas
AR ISA 7Hio] 7hsdt A453(A4= 5,0007F € ©Jst = 1, 11 0]9] = 0) TuH=

¢

Fefolc}. 15A0] HAATE Thelsiz W42 20164 ofF AH(2016d ofF: = 1, o
= 0) HrlAEL AEe] W o £8IPE Holsti £ W4o] mAFE we] =
eloick, AwHn) W0 A9 20164 ofF A% H FEEAI} AT FaT A

2 AAV Hsk= gloog B =RojlA= 20161 o|F AlFHSE 1A Hujdss Bl
EAZNE sjagich 121 AAa5S |t AlErn| fgs 7] wAFH(interaction
term)& ZASIGA. ol F3fl 2 A7t BIF6laAL sk [SA7F AAEF9] S6FA
el v]Fl FFe weloto] 4T 4= Qlrk. A& 50 FAA] 74 A} AaSTn|e}
Arrju] WA Alegho] BAHCo R %ﬂul(significant)ﬁi FHpositive)Q] gt 7+

ohA “ISA o] TAS50] 1]} AAEH0] FGEA] FHH FFL FUF L o)
A3 % A,

14) Awd o] AGGEEe BE EAdoR fouldt 29 e 7hon AT A
eaiait.
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o (Table 3YolAlE FEAHHE] 25, HE) BA(LD 1) U FEFAHE) ol
(24 2) 23891 Wueyrde Besle] 2 7 Waol ARNE AN
Q. Q1T A1 WSS 719E] FES HAsHe 49 T8RS B3 BEo] 4.67%
B3, 4750 hE o9l A9l A ke AenTh AL BT gl
24.8% £ A0 Uehith, A450] 248 FEANS HAT FEo] £ 210
Uehgom, 45 5,0008 9 ofst ALES0] A9 FEAEE 71 Bgo] IAES
o] oF 23.8% Zol= 20 Vet ol A5o] o} 4% ofFfo] 2 Ao Fg
A4S 71 Bgo] %22 ofuigic. 15A Eo] ALEE TSR Beo] 02l JFe
A7) 912 ISA £ BARSS ALE WA 710 WAG] ASE FH L 54
oz gojnlala] gk A0 k). webd [SA7} AA5Ee] o 23, HES 23
3 FEAAL G o2 AT ST v HTE FAL 22 5 ok
u7k 20| A% FAS 3 ANIHE §7] o) AT £SO, 4] F o

ofxgo] WHSHe A9 ofF e AAgo] A oA i A9 B, AAES T
5ojalo] 71Ig 4= Q= Bjah] A% chavbat EAfsH] hRe] o A T F8A
AL B.G 0}R [SAY] ARG BB AL 7} o] UE WAL s oke 4
QI Tejme Al F8EA} & 4 Qs HES] Ak A0S FEWS Slo]
F8TA AR 2GR, 7 o] SARTE ANISIL Tk 2.

ZE2 HA% A9 FEEA] HolT BABo] 50.7% EoPIE AR Uekton, of
Z ol 7}7%0] A9 1A RS AT HE § FEEA] Fold IFo] 42.7%
e oz Uepdth, dase] $24% Fg5A0] Holg S| Eokod, A
50008 9 o5t AaEF0] A9 IPA ke IFHH FEEAC] HoIT FEo|
64.6% e A0 BAEI), Teit B3-S B9 4 1A% AASE Wao) wa}
G A BAROE Follat 9] ke Uehigie). & FYm o] w2 [SARE
EQlo® AAEE0 BEEA ol 37.9% S Aow 2AE olejd 24

OI

AL Lt

15) drvegast BgoR 4% 2399 A
4% 2409 B4 Fdet 2 Aol gk

PA(Population-Averaged) g0 =& 343t A
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AT [SA EUO R A257 145 70| 854 ol AR} 26.7%(-0.646+0.379)

2 7Haske A0 SiAe 4 Qi) wEbA A4S0l 271291 BlnhA| Sjeia) Ao
2 3 RIIYrIZhe aFoke ANY A7} A255S FEEA ] Holtts sl
e AT Ao Ik S Qck

(Table 3) Marginal Effects on Participating Financial Asset and Investment

(1) )
Financial Asset(=1) Financial Investment(=1)
Age -0.0653** 0.011
(-2.37) -0.19
Age square 0.000590** -0.00024
-2.16 (-0.40)
Home ownership(=1) 0.467*** 0.507***
-5.56 -3.07
Married(=1) 0.213* 0.362
-1.69 -1.23
Collage degree 0.248** 0.427*
-3.2 -2.92
Number of 18 under children -0.155*** -0.0784
(-3.12) (-0.88)
Number of household 0.0394 0.0725
members
-0.88 (-0.86)
Buying house in the year(=1) -0.351%** -0.238
(-4.01) (-1.53)
Debet(=1) -0.446™* 0.219
(-2.30) -0.79
In(Debet) -0.120™** -0.0433
(-4.18) (-0.88)
In(Income) 0.275%* 0.310**
-5.05 -2.51
Low Income(=1) -0.238** -0.646**
(-2.40) (-3.76)
ISA*Income 0.158 0.379**
-1.44 -2.09
Constant 1.868™* -4.089™*
-2.2 (-2.05)
Observation 5,200 5,200

Notes: 1) z statistics in parentheses.
2) *p <0.10, *p <0.05, **p <0.01
3) Year and regional effects are controled.
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(Table 40X ISAAI &7} of- Ag3} HEE Z3et S84 (Financial Asset)Z

HEvke TRt S8 5 A (Financial Investment)] WA= 5 880 29
Z-gsto] BAGE A AATSkL ek E 1).

Aol S7FrE S E o Bol Efohe A0 UeRdal, ulidd A7t g
35 ol5= QIRt 2H7h IAYSto] SRRt F4]0] HojR]= A o= Helth B A=

AR FoulstA] A B e F8AME BRATt -fojulel QIFRIAIE 7HA
= A0 2 UEth ol FA7E A2 A9 384Nt ol G vIRA ANt 73
7F B2 AE 7 S8Rt BT B el 23S 95 feo g s 4
Ut ALETF Bn] Mo A= AR E [onfshA] g2 A0 Ut 121l
[SA7} AAET S-8AH o) WX FFS U= [SAF ALS Hus 7+ nAR)e]
Ad= BAHCE FoulolA] k2 A o= BAE Q. ofi= ISA0A] AAES 714
02 AlFskL e AlAISEe] sigAEY] ASS S7HIRME 4= 32 7 fle A
02 s 4 Qi

BAANE F ¢ F2 HRlolA S5 fl8l 35S E S8 FAAEE B4

2 55 3702 ZARE 23} A S AKINS SEHUSE 3 AT} FARE A
02 Yept(Rd2). 71 Hae SAR SR FoulsHA] o2 Ao s Ueht=d], o=
T8 FA o] H E Aol o - gk 2] BAFEAIEC] A s A
2oh7] o] Wigo R 259 g 59, o A3 B¢ tEelR i oz kgo] 4
78597t ot 527 9k A% FAE WA AR thE - AFol 7HlstE= Aol
Aoz s 4= = WH, tiEoAelt A oR 2 #IES 7|HE &
© v TAE] A FAE deolle Eehal AAFAEC] 8 FAR] UAls Aem
E 5 Atk ALE ¥ QA SARCE foulshA] 2 Aog FHEIH. ISA7F A
V= WA Aol FHEY= FARCE
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(Table 4) Fixed Effect Analysis on the Amount of Financial Asset and Investment

(1) )
In(Financial Asset) In(Financial Investment)
Age 0.225%* 0.699*
(-2.86) (-1.96)
Age square -0.00121* -0.00700*
(-1.77) (-1.87)
Home ownership (=1) 0.0302 -0.189
(-0.28) (-0.42)
Married (=1) -0.535™*
(-2.12)
Collage degree -0.0154
(-0.08)
Nurnbecrhicigrl;1 under 0131 ~0.502*
(-2.16) (-1.96)
Number of household 0.0454 0.106
members
(-0.78) (-0.48)
Buying house in the 0112 0.414
year(=1)
(-1.65) (-1.51)
Debt (=1) 0.023 -0.327
(-0.21) (-0.70)
In(Debt) -0.0883*** 0.115
(-3.29) (-1.01)
In(Income) 0.0133 0.109
(-0.22) (-0.44)
Low Income (=1) -0.101 -0.481
(-1.12) (-1.46)
ISA*Income -0.0256 0.645*
(-0.34) (-1.67)
Constant 2.42 -10.83
-1 (-1.28)
Observation 3,934 374

Notes: 1) t statistics in parentheses.
2)* p €0.10, **p € 0.05, ***p < 0.01
3) Year and regional effects are controled.
4) Because of the unbalanced panel data time-invariant coefficients have values.
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V. 22

A ERAL S E8olo] AR [SA7} A5 F8FAF o 9 FeEA N -
ol A FFE AFAATH FEES Lgoto] B B4 AT HaESlA
7HER1 S8 Algats AR ISA7F A5 S-§FAF ole 37.9% S7HAIA A
E3} 145 749] S85A o] AR 26.7%(-0.646+0.379) 2 FATt Aos BA
ot 18y AAESY] F8REANE STt BAK O R fonjgt SAE &k
QUATE. o= WA AT uie} o] 27] ISA 71U} Exlz o 2 Zrlsigdont A
Ao] 191 ¢ ols} HigFEA AFtels FHo] M(FE-9Us] HEAlR, 2016. 7. 21)2t
Boke A AT A4S Bl ERigh Zlo R B 4 gk

ISA =9 7] v|ZHA] seol] digt 7ot S8-54F GAIS] A=201 B1 T8 A
Soll thgt F71Ql oe 5082 AALE9] FEFA Hofol] FAHHA FFS vz A
Btk Tl Bt AAES) tiet 717 FEjo] AlgEh= A1E ISA GAl
F7H171Zk0] 3o R A ¢Fl Fwaj] A Eolelo] 9lom ulzhAl gk JA] 317t
2508 Yo g 7] gron, FREAE B3 $22l80] &4 Yot ALEZo| FFFEA
FEe A&H 07 Z7MAZ TR wiEo] gigly] thiEQl A0 R ke e of2gt

OlFER Qe FRIH AT AAES AF ¢ £4 g 2|1 BE vlolghs FHE

HS GO E 2ot 202 B71 5= Aok AR} ISAS Eoks o)A HlahA] gt
AF2AE E AL ol B3 FeL5S &Y = 1
S50 gt ZA] 82 Al =3 9st ZAog Belck I8y gstolu dE]
ISA 7% SJ571717 ot B|ZhA 3H=rt EAf61A] gRom o]2f3t mhA Zo| 1 Tdt A
ZAAZE =R FEEA SHE ol A FuT "art Qlek sAl et Feste] o
=3} GO A9 FAFE A0 thsf] 27} o] Foix| 1 YA L-EjukEhs ARl F+4]
F=Ape] HlIHA|R QI8 o] F71e] Hlsl S-2uet ISA7F ARV slgo] Hth= & FA]
A Z<tfor & " a7t gict.16)
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AT o oW S84t AR Tl 2 4 Sl AIAIEE = 9 A=A
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Abstract

Korean government introduced the Individual Savings Account (ISA) from
2016 to attract people to financial market and build up wealth. This paper
analyzed the effect of the favored ISA, that provides additional tax favor to the
lower income subscribers, on financial investments using the National Survey
of Tax and Benefit data. As a result of the analysis, the favored ISA makes the
low-income households to participate the financial investments about 37.9%
more than the other households. However, regarding the amount of financial
investment, we could not find any statistical evidence that the favored ISA

attracts low-income households to invest more money to the financial market.

% Key words: Financial taxation, ISA, Investment, Mutual fund, Saving, Tax

treatment
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F| dHlolE|(big data)9] o]-&e] thet Tilo] AL St BlHlolE= &3] 3V
(Volume, Velocity, Variety)gt B8l EAS 2101 Q&= A2 TS GHofA] A
=31 Qlet BE7IE(IT)2 E = vlofe A7 9 A2 Bl-go] FASHHA Mt EE 5
& FoM e ofet AArE E-83to] FHFEl A8t ATt EsH| o]FolA|
I Qlek $A49] ol& ghe28go] 5% VAR DBV At ol RIZE ABFg AL
(CB)?! NICE B7Pg5E7F 213t 719l A-8-87F B4 Joiet o5 BiglolEof 7|xtstar
At ESH 71 Ao vkt RS Tl Q= DBR 5698 53 HRiste] 3=t
2 YoM T ZHARA ol4r 4 508 Z-8E I kD

¢ s 5 F8 AR BE PR AEZSRIRIA AR olF A
(deleveraging)sh= H53 HAH. 184 o|2h= Hix3 oz ejueioi= 2 50
7HAIRA ] S7HAlel #SE Z2A1d0] X1 SHAIEE ZIARA e A= Al SN -
ol 7heH| F TSI Q= 7HAIRA S7F FA12] Ha A1 Gl HisiA= oF4]
A A 212 A7 AP A] FZeE 157t 7R HE 71E A4 "iAIRL
B 7HAIRA ] 7T 9 A2 o8 slolshAL A/ of A T1of| whE AT
g WEshke ol 2AAL v 3 ol2fdt EAE VS-S BAIRAN U R esTid
ZAHKLIPS) &F 22 AL AR 7| Z25t0] BAFAES] FEE 40k H A$A
Aol EA9 HFr(kE) SHoNA THAPZE Tk oleh T2 uiF o2 AFARE0] olE

off

o &= Q= HlolE7E 2 3Eo 7|23 o] = AAE FH aggregates) A=0])
7] WjFolc},

IS oA nH|2 Z85h] ofzind HdHelEQl JiQIAE ZHAIR-A) DB(CCP:
Consumer Credit Panel Data)E &0l ool otetd 4= QIE 7HAIRAe] “S=H4
E4(dynamic features) & mHetsh= §HH, Q-EUgt 7HARA Q] AW ol Oz <l
3t gA3 891 52 Wrlsle Ao| 7F5ai%ch2 7HARA DB(CCP:= A& 37|7F 371
1) =2y 7HARA DBt fARH a8ATHoAE e CBAKEZZoIH R RE

KCB) #1=5 ©o|83le DBE 7=, 7HAIFAl &4 5ol &85kl it
2) & AFelA Quiste 7HARAL FEiE 54 ek THARA ‘e Hept ofd 7H
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o]l Ap2E ThgRt 7] mEt AlRslolm Ao fost EHES Al d 5
U= 7o) Qirk.y

£ Aollal= ol2fgt HdlolE 9] A4S F5] &-8517] {5 Bhutta(2015)9] B
HES 985t 7HARAS] ddiE] H3kE {9 (inflow)# 7= (outflow)Z o8
Sttt & T18<t theES] A7t o] g E8ste] 7HAIRAY] 571 891 4
AA WA QIFAEEHS gRlo g wokst AN, AR A& (stock) 4=l T
719 ‘Y FEFI L2 Fflow) W9 WEo] JHARAS 7] ®gS
(ADebt, = Debt, — Debt, | =4, + =,)5 7HLE= Hof 25199t} o]t
ol ZR_tsto] ZHARAY DB(CCPYE E-85H 7HARAY] f7 2] Ha-g FH&o
& mjodt 4 Qlral Kotk 53] tloE o] #EA7E S5 ] thize] #Afe] {4l
THA T 7IEAE 02 e, B9 fE S AA| BAE BT e AT 4R
e A 08 FESITE EOA o=Rt B Wste] v] ZHA] 3ol A0 AlEelE &
AAEEF B)oll wet o EA thEA] AmE A} st of2et IS F3l 7R
AR 49 9 4 8219 J3F, 1911 ofE B9 Al Algo] o]=ig MES FEo}
EAIE BAoH= Zlo] & ¢t] F2oltt,

oje} -2 A= WHES T TASHAL Q= 7HAIRA ST wske] llo iRt 4

W A 9Ieh o] E &= QL2 Hut oy} ZHAIR A 9] A gl gt 71t Al
A EZoE /83 Zlolt}. o] Bl EEH AXE EHE X2 7HAIRA ST
WS S82Ae] 41871 AdBlolAl HIRE AQAAIE wefehal, oke A F1 7
20t §29] 7P AHAEE WYoks 487080 m|X| = S RO RN

a2l gt 7H & 9] Y2 AvEe A & A9 E OE FZothd

i

E=AO)

¢

W 7 WS RHTTE Aol
3) Stephens-Davidowitz(2017)= g]go]E]e] Aoz & glojg Alo|2& Q8] A2
T g & 4 = A G 71se] AlgEe] B BAIE A4 5ol Slo]

olsits FS AXsk glon E AFoAL o]9} B2 vlHojE ] A olgsi &
A AZo digt E4of &8sl QItiSeth Stephens-Davidowitz (2017). “Everybody
Lies: Big Data, New Data, and What the Internet Can Tell Us About Who We
Really Are”, Foreword by Steven Pinker).

£ BHTQONS AR A&HoT S0l et pARAe) §eHel RanckE 7}
AR AhAQl Rl Ago] A7Wslel] & IS & & Ue= AHL v Qich

oo il




134 REEECEDS s k-]

& A7 Al 7HA] SHoA 7EATet APEAE et AA, 2 e e}t A

Aoz vESIE MR Fehd B4, % 7HINAIS) A9, 4409 L Gae
2, GBI L fo] et 7S84 AlE S} B4, oleist el o
3 APEAS 98] B8 HlElo]E 4498 2 100%e] ARSe] AwAS] A8k 7]

gk} 7HAIRA) o DBE Z-83the= A S8t Aol AlA, & 7= 7R

o] 74 WAl FF Bt IAA] ¢l 7ed A sl S 7HARAS Ad
‘g2 28 A0 viRle Ol tioiA = 243,

=52 thgat 2ol gt v [Ioke 7R TRiste] 7|Ed+E 3

A Al 7] |8, Z 7HARA Q] 582 E4(dynamic features)ol] B3t A, 7HARA7}

o] v X ol thet A7 2 7R DB(CCP) -8 A7-2 Wro] 2 A4
£ sl 2 A9 583 Aol 55 V&SR ST I VAolA: 7HARA
DB(CCP) AH&Z o] 83t} 7R 2] ZA= Q00| thet = 71| &9, & 7ARA 2] A
Z1/goll thgt B7F S, T2 AH[RE0] ek 7HAIRAS] JF SHolA BAR.

e 7HRAY SHA A4S ASHoRE HAmMEY] 98] 7l&EA(descriptive
analysis)& 83} VA= IlA EaE ARdat Brdsto] 3] (regression
analysis)& ST} TR VAolA= 2 Aol TAT 523 ARZ Qo
g3t

7IESHS| T

B AollAE 7Rt TE 71297 A Al 79 ME & TR SH
2 B/gol et A7, THAIRAE Aol WA= Gl tiet A7 9 7HAIRA DB &
B0l e A7+ = Lro] AT E7| = gtk

A WA A= 7 FAES W 5 2 A9 34 olir T olUE, THIRA
9] =& EA o] ost AHolck. Habibullah et al.(2006)2 22} = H(error
correction model)}& °-&7F AFEAS F3f U] A9 19809 o]% {54
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A2Kliquidity constraints)o] F3o] AS}E S-S F7E HE ik 0|9t TG o
Karasulu(2008)= =g @A=(KLIPS)E ol&sto] -Euet 7HARA ] S717t
FE FHZ A9 AAREETE I4AE5S SHOE B 7IEASO] 98] o]Foidl
Aog BAsIgith. AM 7HAIRA ] 57 428 SHoA 7HAI] FERG AT S+
SHoAE S84 G215 WISl S-8-deH)financial deepening)®t 2821 #A}
UL & F= 912, Karasulu(2008)°] W= -2uzte] F6-4al7} o ds] A4S
of tiet §54 Aok =AIE shdshke tlole AlRtA g2 o AR UEhH:
Dynan and Kohn(2007) ®l=r2] 7HAlsi @At (Survey of Consumer Finances)&
3l S834lol 54 AlokS YA 7R S710] Y= vIFEE R 11
2y ol S8 9Alol W 7HARA S712 A8 AAlE SR o AlE A3
s F3f olFolF7|He 418 HT/gdo] ofv] &2 7IETES] AT A5l

£ A S710 sidshe Aoz & 4= Qo] 3894S B3 fad AloF g 74
S7te] F U9l ® HA] g9ttt AGol(2006)= 200042 20031 7 A ¥l of
3 2] 8 Aot &, g FFoll thall =A@ (multinomial logit model)=
Z-gslo] ARG Hsol thet 71A19] 58S F45I8it e F4€(2008) gHte
SRS 7HAAL 7R SHIA H'E 23 (dynamic panel model)& A5EA4
SIE. olF B3l FEURE 7HAIRA ] Ao s FAVISo] T3t o] FoiA|A] ot
L7117 EU% 7HAVE FAE BAshe T FA19] A&/dol EARME HAH. 49-%-
78(2009)% 7HA| A1) QIFFEAIRH E4 9 AAA A v o dukHel F
o] 2Ha%0E FAR & FHIA sjd S A-8sto] 7HAIRAS] &gl o
Sttt olet st SElute] B8 THAIRA7E S84 ¥l A&H R
olfroll tisfl ol &2 F-a4t 5 AEAME 7HA 9 WiE A5l HIs A= 7]%0] uk
<= AJHE= AABlL QU ofof LUt A9 AFAR] ARE B4 A
(life cycle) °1&2 &3l AS=e= ARG FA2 i8] S84 54 40|
Th= Aotk 789 F11Ei(2017)= Fel/dell 71&5to] 7HAPL Bfstes 2% 4
=9 EAIE 7Hdskal THAIRAY] FHIEA B4 AuEdET, ol TS

(partial adjustment model)& ARESIA] 7H|9] A 24 EE 461t 71, H

[

X =
o, rt: XN g2
l‘l(‘ 1z —IE rak
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HEISAT HE2H H23

A 2HEETT Bt 22 7V 2488 doke 0] AR e =8 5 s
= oufeith. Bifj® 83 284527 9l A9 7T Yoke 9] B 245
717} olgthE A2 o= 2= o 59| Ak 7H19 B3 27F0] S8AY &84 4
o] TAY FHto] A B= AR AA| FE BthAd(information asymmetry)
Al7E ZA AU AAARE F8APE W E2HA0] B S FAY 28E5 s Eet
A o Q= vh, F8AMEol AAE] e A9 e See =2 Ao FEHIH

Z|T 7HARAC] WsT TIste] Bhutta(2015)% vl=r] S35 7HAIRA ] 74 ol4¢
OEQE, 7128 Al Alptd] FH) & it FAE BRI FesigieoH, &
Z Alolle AF-Eeldoll g FAREET AU J4o] 74 4] 8 8°1YS
AAstAct. 1=l ¥4 9] A74Karasulu 2008; Dynan and Kohn 2007)2k= &
Bhutta(2015)= #7549 €RI0E AAEAE SHOE Al FEF7L S4%t
APE S0 glo, 2 5o A3k tietAlrE A S71E AlRtshs 848 285191

3L itk oleh 2 EAAE s Ate 7Rl Y= VIRl 7Y
92 2 AAJskal 9] Gtk o]t Bhutta(2015)2] AR 7] %510 gt
H3RIE-A(2017)0] Syt A7 H(CB) AARE E-83sto] 7HAthE 5719t wsto]
H712=27] ol A71(4=7] o= sk AleR AAAY SES skt
A8 AAREe] dAIEREC] tE 15 HIsh W, DTI 0] EobdaS A
g0 oS AT E3E AAE Hlof| g 2l AxH|EE oA DTI <20 &
oS, Al8o] WErE AH| 49| Fo| AXtk= FHENE AASITE T1Hol=
E5L A EIRIEA(2017)9] A-ETR:E 71EATE EIshs ol HEe] e
H, & Aol o] Hiblo|E o] S SEs| A TRt AFARISH E4dos
2510] ZHAIRAY] S71 D91 mRfstalA} Sh= Alkes= O] FofR|A] EHH.

T+ WA e 7R Alo]| WX J7ke] et AR ol2fet {39 A=A
A o= go] o|FojFrh5) w|=o] ABIQIM 7] Al oS 7] HA7F AA Yk

it

4,1

: £

o

FE:

5) 7HARA7E AHlof w2 gl tigt el dqes o olFolA ok HHEA] =
A1E2 0ASEYEQ2015), ALY -A24(2016), AEH-DFHQ2009), &3 -FIGF
(2015), =34]-E97H2017), ZEH2017), ©18%1(2019), |/42(2020)°] JoH, =2A
F2& Mian and Sufi(2015), Price et al.(2019) 5°| St}
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o ARl FRAsto], ZHAIRANS] Zhas IYollA TARE A At A7) A 6 A
Qlojgkal Fgol= A7t B ol2lgt ATE A7|R THARA Y] AERE, 53]
Zof thet Y= 785k A7t o] o]FoiFeh A ol Aol FEA<l
THARAE Sole oM D718 02 ZHAIRAE bl 93 v 4= Qrks A
olt}. 55| IrHFAS] A9 A5olu A4 A A| AH] 4 7RsAo] A1 o] = QI
THARAE 91717F 2EEE 20 dHA Qick

opRjeto 2 VHAIRA] DBY] &-gol] et A7 W7} Sick. A1-887HAHCB)7F BE-R3t
tlo|ElE &85t A= T TlofE 9] H/do] ool wet 2 o /AT, F
G 9 A7 Bl sl LS| olFofR L Qi WA, FED 2J(2010)= F
2,210%F 189] 7HRIA1E A4 wAIRER(2009'E 8€E 71)E ol8ote] g Hx2 A5
E4, 890 BT 58 5L Hln-BAsk= 9, AXEA S40] oE 284
H SHEAFHEDT)I EFES] Wl e Aa 4 55 B3l 7HRAY A4
< B7IISIT. ASEA 25 B, AFERE AAE 22ALE 145 AU
B2 AJgigo] Adido® A3, FgdEERE MY U 7teAte] ALS A5 A
SAELY IAE X, 297} ARG HCEHE B0 RS WU Ao B
A AdgFsdo] oAl Ao UETh o5 7|&9] SiHaggregates) AAA RS
ol-§3t 7H FA AT HUEPZT} F A8ANPE 5 A8H7AE B3t nARtE
(micro data)g ©l-&%t 215 T EA412 AARICZHA Bt F9Ao]al 432l 7R
A Az H a5 513tk

A8E &2018)= =23 7HIFA DB(CCP)2 8 W8t E4& elst= 3
71EEAS 389 ok T 7HIRA DB(CCP)2] mAIFRE B3 Lejuete] 22
THHE] 2 HIlE AE 1 FEgRE0] BRES 5 tiEtx i o E 7
Aotolct. 11 Ay}, FEFRGE BlF0] EoAL e 7R, 5 &S] R
HZ0] oA |7t A71stElE & eI A Qs A 0= YERth 71
&2 AAESo] I3t 30~50th Aol OJsf] FEE AL TASAR MALEALE FA
02 thEo] Sl rks AME S, o]&2 71HAQ] H|AlRA o] Qo] 5
= 7HAIRA DB(CCP)2] thget &8 7158 5 A7MI5H3ieh & 1008t S A3lsh=

N
d
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A] Sk5rel Th2kEQl A RAjo] ks stks HE st

HEA(2017)E T3 7H5 DBCCPE 28310] 7HAdhEe] Ag BB 34
She FeEErhEe] A 23800 Bt o] Aol Fegnre] A
BISIE HelR0le} 9AT 8910 T F, ARka g0 utet shg A9150] oA &
oh0 % BERE olg) thEA A Egitt FEH018)S E thE ATelA 7t
A% DBCCPPN £58 45 the 2 AAPRE o]§5to] 459 HAR0LE A
53 A 79| B2 a0l v HFe] Rl 7k ofd Holh glA] BA:
itk Tel3 45 RESIES ol gslel e A |t ude] FEUN 1 4
AAYS stetsterh

A7) el AYATE, B3] /AR SehE SHo) B AFEL AS 7
A3 9k BE 71EAT SHE AARA Beha 4ol A mobslw glglont
AZA O] RS o] §31el] o] BT Wk Hao] ofeidich. olefat We:
B3] lalo] 2 QATOIAE Ze WS Sl FHARA S711e] WSt 2918 Tje}
3171 9181 7PA14) DB(CCP) A4S Bg3lel HARAY 4 AHEYE L 7]
EASE OR TEST, BE L P U Y o AEsie] AL SuToR
A 7PARAS) Q) Rl thet Bek AR Tieke ALERIT, oleld Fag pE
9ol 718 2Aue ez AY|E AAFES 55 Sle AT AR S @
a7 28718 theHh= of ol Beio] g, Tel3 AR 452 89l0] 2
2] g0] v]X] e LAt ek

it

il
Oli



o] QYT 958 0183 JPIEH Hael ¥y e X7y dgu goeg s4oz JEELN
T =
. 7S] SEN S8 =4

1. Xi2o| F 53

7HAEA DB(CCP)2] F8 E42 that 2ol 2A Al 7= =T 4= Aok 4,
7HAEA DB(CCP)E 58718 ez AR 7HIAIE: 5 7189 &3 #AAEAel

HIsf 7HQ] A AR AEE SRl Sl iRl AR 1ute] &8 HH|olE (big
data)olth. 7NN AY-AFA- A5 £55E S 22 i SEEE, HEd-4
SIE B A7t AR A 52 S8R, AR - AEAE - A-ECld S Al
S0t BE HEE ZV1HR GAIH =1L o £54H0] 49 56718
oAl AAF Al AlEE SRHAS0] FE olFH, SHAS AmTt e A ASHEAPL
AAH R T 258 £FYHE R ol FAHLES A A FHA
5, A=A, AYYE 52 7Rk SR A Qltho)

th2 & DB(CCP)oll =55 HE= Alogo] . =tesid, 7Ha6- BEAEA
S 71& Aol 13t 7 yele] ARt E2-2 tiide® 1d0] 3, o7l ol Bt
T Aol dEEn. 28y 7HARA DB(CCP)= dHiA oz 2 1009 g Vel #2<
Ohdez B7uk 25 siger] S& & oF 27]€o] AT AlRe] DB(CCP)l =
HEE Aol Mol fpittal & = ATt

ok, /MAE] S8 L5 23z Hehd A Holgof 71x517] wieel 71E
O] Afeflo] W20 2Rt 2] AJHof] vl A=go] wral & = Atk AfHlo] {4l 9
g HlolE 9] A F3E R EEoE, &50ly FAof tiet H43H 9 AV e
Aoz A=A 3o, 7IARA DB(CCP)Q] 739 w8 484 487 IgolA 34
© AA| HloJelo]7] tigo] AHlo] AzoMet B2 EAIE EY & . oleh E2 78
doz 7HARA DB(CCPy= A2 ABHRE &-8alo] FARSE, A4, wl+2
s FAY] F2E Z45ke Hl B8 7hsstH, M ASe] BA gt AF, 4854,
AAE 5 A AHHEE ol-&5to] TRt vARRAE T 4= Sl

[pad
[¢)

0) A& 21(2018) 5= Farsto] 2dsi.
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2. Jla=M

£ Ao 7R FHE 544 7HAIRA DB AeE E-85to] EA5h] 25l
7IEEA 7S A8 Ve Aot APES) HEE E At 395 Ve
(descriptive analysis)®] #4-2 7HARA DB(CCP)7F 7HAIAL Qli= Hltol8e] 4xd&
85| Z8sh= Aol 1007t A5 tie=® star 3710l 7HARAS] $71a<le]
thst AlEsiet 240] 7153t olE $J5f £ A7t AE Bhutta(2015) WHES 483t
t}. & AolA= 7HARAS] ¥t 291 R (inflow)T} §Z (outflow) 2 thEich
T Y2 AFFY (entrants) T 71EXE (increasers) &, &2 A FAHE 5
ZgAE (exiters) Tt DHE = “d (decreasers) 02 LT Ol5 ETHA] 259
EXQ(RIE5F 5O AlEsto] AmEc) 2 Aoz 0|2t FARHA 7HAIRA ] /<
I {ES HIoke Hl 3lof ol EAY A5t olF FEoh=AE AWEoEH AR
o] A7 gtz ARPES =& Aol

FA= ol AH(stock) Mo BE B O] F7HA Debt, = Debt, — Debt, _, )=
=71 FAEA(Debt, oA 7] FHLH(Debt, _ & A4t FHCE G (flow) ¥4
ot} wetx ol {F BSE HAISHE FAF)T FZ(O0F) &, & ADebt, =
IF, + OF, 22 Yehd & QIt}.8) FA(IF, )& AR (V)2 7 1B () ez
TFEEZE(F, = N, + G), AFHE(N, )& 7] B27tdH0] 0oflA] 7o FaztHo]
Eold A9, 1AL AGHE(C)2 271 FAREe] Xt F Aol |71 Fajdo]
Z1710) vel ot A2 ottt & 71E A A= AHielM F710 B ol
T &I C)R, 71E FA7E gl AEollAl 27100 FA7F soleke ths AFRE(Y,)
& oI A=(0F)& A CL ) AR RP,) 08 T2 =H(OF, = CL, + RP)),

FAS] K CL, )2 317] FARIo] Xt 2 ARollA |71 FARto] 00] == 7470l

K
rlr

7) Aol Ygst BAS 5] A BEA7E obd 20% F-HEE(subsample)S A &3}
¥t 7HARA DB(CCP)= 1007 &5 Ag2 20129 1277 ARS 71s3id 2 <
TFollAe 20189 4E7|17IE BA7IZEe R AAsltt. 1009 2159 7A(28%7)) A=
= 3 Giga bytes(3000M bytes)7t Hi= AEE ole} 22 & Aol et B4 &
A} 20% BHES 0]83] o]Fox| 1 Yt} AR AAE 2A(2018)% 20%2] EHES
o]-85}o] A5tk

8) 9714 F=(OF)& &(-)9] ol felstr| vigttt.
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o}, 1e)T BAe] AR P, H7] Faelo] owrt 2 Aol 57 Hapdelo] Hrlo]
ule) 74 A9 OlRIe9) ofo] wet 2710] RS R 99 R4l Al Wl 7l
Bajle] 27} T2l 92 a4l Hajle] Ao Akt IR Aol FA Debt, = (N, + C)) +
(CL, + RP,))2% Yehd 4= 9Jor, ofs /RExiF59] Haarlo] ghe 4] 7HsAe] %
Floo 2 Uehd 4 9l

2 Qo)A ZT e gk AR Z71A9) st a9le ety Sistel 7}
%A DBCCP)®] HlEjolele} dxtm e 84 71 Aj5se] 1A Hss 94
9 o] AofatL olgh L U] 7H 9T §& 2A5L HolE7} AgsHe R A
BETT} 22 A B0 Lo} Amry|2 Bk

WA 754 DBCCP)E Ea A= A3t $ehje} 7iARAe) tise A3}
L ZeEdRgE 2 (Figure DA B vlg} o] 7120] S3Amet SAkeH A
&30 2 Zolskn 9)o1} 20159 FHOE FhARAe] Z7He] HWalrh Uehta 9l
10 BAZAS RN vl Do) Sedete] A9 AR Fut RAxow
43 A7} glot, FARAe] Adehe] Z7He 20158 7o EslE Aow
Uefde}, = )22 20094 0] % ZejghichE Mojo] 7hag Mgk Wi e el

L FeREthE Polo] 14408 S7eka ik ok, FeEdtE] 37482 2015

i)

0w ole} e AARA Z7MS] Wl a9lS ST 9E 2 o] Amgy
o) 7HARAe] 2714 WsjolA 2 89S R9 0% Uekton] “f& o] wsk 4
iHom QPgEolglet. (Figure )04 B ulo} 2o] AL &l thu 309744
GG 20154 ol 20% BT SR W, £ES 20% AZNH A

&S Holu itk

0)27hHoz B9 WPt Qs AE ek 2 A7] RARIAo] 09l el 3] BA)
Aol 02] 299 H7] Bapelo] omct 2 AR 37 Bk 7] B} gL A
92 Uk 4 Utk 2 A7E A5/ thy BHolnE ofefdt £ H] A9 I}
AL Eolao] WwA glot BAolA Agfstoick
10) 2 AFoE J1EdTole] Hug Sl HARA DB 5 FHARAL e Axshs
M FegRgES S0 /et d
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(Figure 1) Mortgage Debt in the CCP
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Note: Calculated using the CCP.

(Figure 2) Mortgage Inflows and Outflows to Balance
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Note: Calculated using the CCP.

o]59] 79 ABIZQIETIA] AR o] THARA7E FAS] Fasigled ol 71t &
QH1999~20119) F-U4-2 40%°llA 12%H= FH v, 552 20~25% HollAl
QFg#o] 9t Bhutta 2015). & F Ut BE f9lo] ZHAIRA Wl Qo] S g
< FSHL A= A0 HolH p2juRte] B9 flo] Aol iAoz Hgrd A
< =T g FAEAE AA @9k wE]l Ao wekEr)
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{Figure 3) Changes in Mortgage Debt and Growth Rates of Mortgage Inflows and Outflows
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Note: Calculated using the CCP.

r°1‘

HA 7HARA Q] 714 WelE 201295 2018W7HA] 71710l His) S 9 ‘S
71 2 FEs 5= Qltk. & 201219 E 20156971 BA7E AISH 02 7R Al7|= HA
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(Figure 4) Mortgage Inflows and Outflows to Balance by Credit Score
(b) Outflows
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(Figure 6) Growth Rates of New Credit Issuance in Mortgage by Credit Score

(%)

an
=u

Note: Calculated using the CCP.

olgel A8EFEE FUYRYNEY +F FolB AWE A (Figure 5-1) U
(Figure 5-2)014] Bo] 141849 50| YA 0 S ek i, 2 olgt 2
& $3uo] I Aatt 0% Ushith $H8AEY A9 3T 922 WL A4S
09 AZolek & 4 glort, TAIgAo uls) Arja oz QP ARl BAE Holw 9]
o AALgA] A9 BT B9 A4 A O £RES vhehiL o] fYRTH 92
AP, & FAE AR WAL Se7 15T AL Ak A% Ao
& Uehdeh. 2ol 2o AARAY S/ EtEn ol Zhed] AA1gAIe B
ABAE TR 99 B7heo0] I Holxl 2O Lettom, o2 Al Feguy)
22 9g7jo] BokE 20154 o]F FeguriEe] Alaigle] thAz skl gl

(Figure Gyl B o} o] ARSFER A FUGRGE 5748 0|5 Bul
20154 ol 11§49t FA1849] A1t Fe
ekt gl 9, 254, AR 9 AGEE AARE 24 SASIAT A B
TAE AZoNt H g U 1RPE Jel3 S ot MR EER WERE E4o] 1
e glle

AF7IA19] 7P DBCCP)IE BT 7R A3g Helohd Feetariaol ¥



(146 [ERCEEECRTER

Sl ]9 90 IR 9 291 F Al FagRrZo] Frske Aog dob

olrt. ol2fE Al FUGHRSS TAEAE FHOR WYL gle] ZHARA F7H
Ao} WISk 4182 AT7E AThH R BTt TALSA] 99 WSl HE Ao Hgl
o R} uhEA] Z71e A71e] DAEASY Aol B2 Z7Hek v, ZpARAe)
Z7H7} Stk Al71ol Qlol 1algAte] Hls) 4-F41842] .9 s, 53] 41
R R § BAAVHFER .

AR BTl TABAE, T $2/10 AL} B AFHE
A2 FH0 TRl §3t BEE 2Ho] ool AL FARAe] PAT B
2] ZuolH lRtAe 2 goleky & 2 Sick. Tt o] ¥ ZbARAle] Z7ht ot
ol 55710 glolH F AAEA T Al T2 FAt A1-FFo] WA ol A
#0] Fenjetst 40)2)% o $H9 G2 0] 5 ek

96 gio} e At 2o AAIe] AAA] A8zt 7|29 ZBelA, ohle Fe)

WY, &5 A4 5ol e AAAR] 2.0 RIS Tefs) & Ba7t 3ot v=2] 7

i

o= Wrhe5 glckBhutta 2015). ek AAF02 ZJokel 1871%0] Hgow A
91 FElt Aol Hiek thzo] 7RsshA oA Brk ojgt 2o A o 5 3
ngo| AR HAamwe 48 Ao Qg Ratgolehi & 4 glone ofo] Hiet
dhio] BalE Wart ikt g uriae] FA% UAS AEY vl 2o 9
Uete] 49 FEEEiEe 4408 53 g 7hed] Z7he] wakito] Uehti
o17] W] B2 8lo] A 2§ AUA

2
r

e
v}
12
<k
:

)
ko
)
i}

k. Wrh PAHOR F
PPARA S ESISIEA AT 945 1 422 SR B AN8HEY 4
7 SiEEi 5 AERR] 248 Gl RIS 7isol Ak B 71EET 7
HollA] A vlsk ol ZpARAe] 710k Tt JBRRA G v 5 ek o



B QYU RES 0188t JMARA wsteoln B 7 ALY MEIY o[BS Mo SN/

2b ZHAIRAS] 7 fEe] 7HIAvel dF= vIAEAE 7HAIEA DB(CCP)7H Al
ke MUAF A871= o8 Hlo[HE o83to] 14 oz &ld Ha 7l it
A7 9] 7IedA 20E EUE, 7HRA S7HA Helet Biste] F 719 A
& et BA, SEUEte] 9 Al diEAke] ditt diE Sae thaat st 2
ol 41884 “delel 7IMskerl? EA, 7HAIRAY 1Y | = WEe] nREel ¥

2 UAE71? T oA SRS S B3l 7 7HA] AR tiste] AFE4e Rl

{3

o)

l

V. TSR] SEE SX R ASEM

2 7golAt= 7HRA DB(CCP) A=E o83t 7HARA S/ wstet et 917
2Ae AR o2t IFRAR £ FEeR s, shte oA Rt Hiet
Zo] Bhutta(2015)E ¥83}o] 4lxfsd] &l oigt tigo] 239 41894 “Joi=
Z4EQERS B} T2 s 20 91 92 Hsh A1871E x|&0] ofw

gt viet o] ket 3551 THIR e FEEEAES SR 2016WHH
S7HAI7F = A o2t Moot HEste] A WA EAoME VEAFET
Aol 24 WAL T A Tt Biet 2ol =|uet 7HAIRA DB(CCP)Y +
HEEOE2 7IEAFET AR BlFe] B 24, ok vl= 7THAIRA 2418 te
Bhutta(2015)9] 72T A= vepdct, 8] dg Aol 239 A87]5o0]
FEHHENE AR Aol ofE JFE F=A metshes Aol 8%k d=3t vt
Ut ol & A+ FHT 7HRAIY SV EePt AR E SHCE O A 8
Aol 7HAE(F RSOl WE AR, ofiH SEARI 239 A8V |E e EES
)0l o5t AQIAE Al B L& F},

olofl Este] 7HARA ] Helrt 7HAl 4] S o FFg FEAIE AuET. A4
THARA e 7H9] 48] 9 BAF BES A% AR 9 A9 @AV Jleew
<% T 58718E T THIFA 19 2 722 20 EH Y HekE 23T 5 . o]
o Song(2019)7} F-AFSHA 7HAIR-A DB(CCP)H HE 2 7H] A1-871= o] gH-S AH|9]

o



(148 [EREEECRER

-8R ARESIE. S| ARAC] o3 fldl & 4= 7HAIRA DB 20% F-IHE
(AR S BAA AZ 2 ARG, S 71E5A%] 4 (Appendix table 1)}
(Appendix table 2)& Fars}l7| vl

A WA 2] e £ A7 Aol A Al FEnteixal Shgo] He
~40T}E o= A4S A FEERTEe] PXE JRE BASIR ki
olefet A1 7HA] olmat SAOR Al FeghitiEo] o] R0 AEAE Helzrhn
3 4 Ik AR 4157 g REo] AARAe] nlXE dago] 2 Uk ojeiet AL
%03 oS 7ML sk

o] Sfsfe] ofele} -2 W XHl(probiy) BHS A8 T

Pr(y =1lz)= 2('8) (1

A(DoIA y= 20~30H Ex= 20~40thE HdC& stof 7AIRA DB(CCP) Ak &
1/487] 7102 3 2457} Aol FeEghtiEo] Qich7t @710 #3171 2Ast 7
5 1, UHAE 028 sh= #%eltt. 97141 Bhutta(2015)2K= €2 20~40T1A1™ o
g AFHAE gfiste] F71= sk ol vt A el AgS ]t
St7] mizelth. A1) Z3olA Aguis WEE Yehtle vole 271 4834, 44,
A%, 21 AAS, Axgu] 9 A7t ZeE, fi= 342 A%t A Eolt
7HAIRA DB(CCP) A7t 3id Fefide #ARtsto] id i =2 98] = 71e] B4
717k 201595} 20184 7 3 A=E AREIP| = Fht12)

11) 7HAIFA DBCCP)oll= FEEEMEC] Aoz tiaddAE ¥ =+ 9= FEE AT
SHE g gick FegEgE B ofpel FThS o B o)5 figo] § AF]
Hx qEAA FRIF W] glomg B AToliE Ariaor Ao 2xivlel] sdshs
20~30t1E thgo® ey gl At A9 4 EAkL fefuEe] 4dA
Ql FEi7e] ARG 7ARISH] 40Th7HA] Sefsto] BAsIATE

12) #4 717k 201597} 2018902 A3 o9 247 1A E47]9 $571004 Aeei

o] FeEiguTiZo] 201590 7H ¥ S7RIG 201840] g e 27 AR
3157 Thgolch, The ojg Hlis) Hoke Aule] 2 Aol gl Zow vekict



21 RES 0188 7S Hel01a

oo

LEEREE NI EERNEEN 140 |

0T U RS FAHOE FHAES 20164 ol SlhiE Holw gl
Figure 7)014] 5= v} o] o] /AR el Jolet 2871
g Wsp 7t 4% 8% A0 Halt13)

o
Ay
ot
=
o,

o
A\

(Figure 7) Household Debt and Related Main Policies

[Fal=t=

e FAS 7|, %)
| o |

s aya A os 1) TuE g [ ey sy
et (I Bk
600 - —
Ak | e | "3[‘;"1{}”.?.?:} “‘“ﬂ“““m‘ (ﬁllﬂl\\|—-
1,400 108 | gmesi | 2 —
g = \
1 L (TEXH] T TEY
200 [y L | e
EL 9.6 S .
|-ngapton. 10.0)

000

iyaie] o401 3e3 332

{ob.3 300 YR B 0111 B
800 7

———
51 [w- et LS

(e8.25) I\‘

Note: The main policies are logged by the authors.
Source: Bank of Korea.
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Note: Plotted using the Bank of Korea's Loan Officer Survey on Financial Institution
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S S0 toixe EA5I3ITE (Table 1) (b)ollAl= pooled ZEBl WE 747}
T A AR l=Hl, XA SR pooled 2yl 2PF} wjd Lyl SEav XY
o] FAITt FAHA HehdS RIg 4= itk W, (Table 1) (2)9] B¢+ F4=2
o] 2t A 5L pooled 2Bl Y YA = B = AASHA] et

(Table 1) Estimation Results: Probit Models
(@) New Mortgage Loan and Credit Score for Entire Financial Sector

Dependent variable: Panel Probit (RE)
1[new mortgage loan ) 0] 20~ 39 year olds 20~49 year olds
Log credit score 1.007** 1.073%**
(0.102) (0.074)
Log credit score x 1[2018] -0.036 0.079
(0.153) (0.116)
Year dummy (base: 2015)
- 1[2018] 0.120 -0.309
(1.013) (0.765)
Gender: 1[female] -0.155%** -0.101***
(0.017) (0.013)
Age 0.03 1% 0.005%**
(0.002) (0.001)
Log real income 0.523*** 0.466*+*
(0.034) (0.024)
Log real income x 1[2018] -0.025 -0.087***
(0.044) (0.030)
Region dummies (base: Capital area)
- 1[Youngnam areal 0.324* 0.312**
(0.173) (0.125)
- 1[Honam areal 0.350** 0.325%**
0.176) 0.127)
- 1[Chungcheong areal 0.277 0.243*
0.175) 0.127)
- 1[Kangwon areal 0.393** 0.356™*
(0.187) (0.135)
- 1[Jeju areal 0.209* 0.193**
(0.114) (0.080)
Constant -12.729%* -12.065***
(0.662) (0.483)
Observations 139,281 215,578
Borrowers 83,015 125,480
Wald test statistics 1,996.84*** 2,144.59%+*
[0.000] [0.000]

Notes: 1) Standard errors are in parentheses and p-values are in brackets.
2) e # % gre significant at 1%, 5%, and 10% level, respectively.
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(b) New Mortgage Loan and Credit Score for Banking Sector

o Pooled Probit Panel Probit (RE)
Dependent variable:
1[new mortgage loan ) 0] 20~39 20~49 20~39 20~49
year olds year olds year olds year olds
Log credit score 0.346™* 0.256™** 0.350%** 0.260™**
0.071) (0.052) (0.072) (0.053)
Log credit score x 0.148 -0.083 0.149 -0.085
1[2018] (0.106) (0.075) (0.108) (0.076)
Year dummy (base: 2015)
- 1[2018] -0.863 0.706 -0.864 0.724
(0.709) (0.505) (0.718) 0.512)
Gender: 1[female] -0.038*** -0.051%** -0.039™** -0.052%**
(0.015) (0.012) (0.015) (0.012)
Age 0.021%** 0.000 0.021%** 0.001
(0.002) (0.001) (0.002) (0.001)
Log real income 0.216™* 0.295%** 0.219*** 0.299%***
(0.028) (0.021) (0.028) (0.022)
Log real income X -0.011 -0.029 -0.012 -0.030
1[2018] (0.035) (0.025) (0.035) (0.025)
Region dummies (base:
Capital area)
- 1[Youngnam areal -0.090 0.005 -0.091 0.005
0.152) 0.114) 0.154) 0.115)
- 1[Honam areal -0.173 -0.016 -0.175 -0.016
(0.155) (0.116) 0.157) (0.118)
- 1[Chungcheong area] -0.102 0.010 -0.103 0.010
(0.154) (0.116) (0.156) 0.117)
- 1[Kangwon areal -0.107 0.021 -0.109 0.021
(0.165) (0.124) 0.167) (0.125)
- 1[Jeju areal -0.120 -0.036 -0.122 -0.037
0.114) (0.081) 0.115) (0.082)
Constant -6.009*** -5.271%* -6.092%** -5.344%*
(0.462) (0.339 (0.475) (0.348)
Observations 139,281 215,578 139,281 215,578
Borrowers 83,015 125,480
Wald test statistics 892.19%** 783,20 746.15%* 706.89***
[0.000] [0.000] [0.000] [0.000]

Notes: 1) Standard errors are in parentheses and p-values are in brackets.
2) e w ¥ are significant at 1%, 5%, and 10% level, respectively.
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(Table 2) Estimation Results

Dependent variable: Mortgage debt Household debt
Log real credit card Pooled Pooled
spending OLS RE FE OLS RE FE
Inflow 0.016™* 0.003™* 0.001** 0.017** 0.004™* 0.002***
(0.001) (0.000) (0.000) (0.000) (0.000) (0.000)
Outflow 0.013** 0.001** -0.001** 0.009*** 0.001***  -0.000

(0.001)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)
Inflow x 1llmedium | 0.021™* 0.009™** 0.006™* 0.007*** 0.005*** 0.004**

credit score] (0.001)  (0.001) (0.001)  (0.001) (0.000)  (0.000)
Inflow x 1[llow 0.036™*  0.022** 0.020™* 0.035™* (0.028"** 0.026™**
credit score] (0.003) (0.002) (0.002) (0.002) (0.001) (0.001)
Outflow X 1lmedium| 0.021** 0.008™* 0.005** 0.020** 0.007***  0.004***
credit score] (0.001)  (0.001)  (0.001)  (0.001)  (0.001)  (0.001)
Outflow X 1[low -0.004*  -0.001 -0.001  -0.003** -0.003** -0.004***
credit score] (0.002) (0.001) (0.001) (0.001) (0.001) (0.001)

Credit score
dummies (base:
high credit score)
- llmedium credit -0.385%* -0.318™* -0.235™* -0.394** -0.321™* -0.237**
score] (0.003)  (0.003)  (0.003)  (0.003)  (0.003)  (0.003)
- 1[low credit score]| -0.566*** -0.634** -0.550*** -0.582*** -0.643™* -0.556™***
(0.005)  (0.005  (0.005)  (0.005)  (0.005)  (0.005)

Log real income 0.935***  0.466™*  0.258** 0.920™*  0.464™* (0.255™*
(0.0049)  (0.004)  (0.004)  (0.004)  (0.004)  (0.004)
Age 0.065%  Q.141%*  (0.322%*  0.065™* 0.140** 0.321**
(0.001)  (0.001)  (0.002)  (0.001)  (0.001)  (0.002)
Age squared -0.001**  -0.002** -0.003*** -0.001*** -0.002** -0.003***
(0.000)0  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)
Gender: 1[female] 0.090**  -0.010* 0.092**  -0.009*
(0.003)  (0.005) (0.003)  (0.005)

Year dummies
(base: 2013)
- 1[2014] 0.061**  0.087** -0.010** 0.061** 0.087*** -0.010***
(0.004)  (0.003) (0.002)  (0.004)  (0.003)  (0.002)

16) £ 7ol TA8A e 5 AAEA0] BAAG) U 20 ok AnlxiE W9le] AR
A Azjo] vl Wt =2 AL S AR BAlRA ol Iiels Bk
ABETFH An|x|Z0] AXAAEH N Fag oS AU U 5% ofo] tht o]
£o| A Bat e BRIt obge of Rio] ¥ eio] SAIE Haks Hlck
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- 1[2015] 0.140™*  0.186™* -0.012** 0.138** 0.185"* -0.012***
0.009  (0.003) (0.002) (0.004  (0.003)  (0.002)
- 1[2016] 0.230%*  0.285** -0.014™* 0.227**  0.284™* -0.015™*
0.004)  (0.003) (0.002) (0.004  (0.003)  (0.002)
- 1120171 0.317%*  (0.386™* -0.012** (0.313™* (.385™* -0.012**
(0.009  (0.003) (0.002) (0.004  (0.003)  (0.002)
- 1[2018] 0.406™**  0.491%** 0.401%  0.490***
(0.004)  (0.003) (0.004)  (0.003)

Region dummies
(base: Capital area)
- 1[Youngnam areal | -0.122** -0.124*** -0.066™** -0.121*** -0.124™* -0.065™*
(0.003) (0.005) (0.009) (0.003) (0.005) (0.009)
- 1[Honam areal -0.110** -0.122** -0.070™** -0.112** -0.123** -0.070™**
(0.004) (0.007) (0.011) (0.004) (0.007) 0.011)
- 1[Chungcheong -0.057** -0.065™* -0.038** -0.058"** -0.066™** -0.038***
areal (0.004)  (0.006)  (0.009)  (0.004)  (0.006)  (0.009)
- 1[Kangwon areal -0.035%* -0.047** -0.023 -0.037*** -0.047** -0.022
(0.008)  (0.011)  (0.016)  (0.008)  (0.011)  (0.016)

- 1[Jeju areal 0.113%* 0.012 -0.060**  0.104™* 0.009 -0.064"**
(0.012) (0.018) (0.025) 0.012) (0.018) 0.025)
Constant -1.913%* -0.991** -5541** -1.830™** -0.966™* -5.515"*
(0.019) (0.024) (0.041) (0.019) (0.023) (0.041)
Observations 924,818 924,818 924,818 924,818 924,818 924,818
Borrowers 188,779 188,779 188,779 188,779
Hausman test 22,820.82%** 23,075.56™*
statistics [0.000] [0.000]

Notes: 1) Standard errors are in parentheses and p-values are in brackets.
2) The inflow and outflow variables are measured in 10 million KRW.
3) *k ¥ are significant at 1%, 5%, and 10% level, respectively.

g7 EAAE Aelold, A8-5g0) wet B2 {7t fE&0] AH|AE 1]
A= GFo] old A (heterogeneous)el2h= Zolth. 7HY, 7HARAY] Aol 71&
BA7L Eold A R2 A8 53S SR 22 HAIE &83t Avlsd At 2
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Appendices
(Appendix Table 1) Summary Statistics
Year Variables Obs. Mean j;(\j/ Min Max
Mortgage loan: 1[new] 205,258 0.0 0.1 0.0 1.0
Bank mortgage loan: 1[new] 205,258 0.0 0.2 0.0 1.0
Gender: 1[female] 205,258 0.5 0.5 0.0 1.0
2015 Age 205,258 45.4 16.1 18.0 115.0
Credit score 205,258 802.9 125.8 0.0 949.0
Real income (100 thousand) 205,258 307.9  156.0 0.0 1,504.1
Region 177,563 1.9 1.2 1.0 6.0
Mortgage loan: 1[new] 217,546 0.0 0.1 0.0 1.0
Bank mortgage loan: 1lnew] 217,546 0.0 0.2 0.0 1.0
Gender: 1[female] 217,546 0.5 0.5 0.0 1.0
2018 Age 217,546 46.8 16.7 18.0 114.0
Credit score 217,546 813.2 127.8 0.0 953.0
Real income (100 thousand) 217,546 297.5 165.3 0.0 9,527.5
Region 188,398 1.9 1.2 1.0 6.0
Mortgage loan: 1[newl 422,804 0.0 0.1 0.0 1.0
Bank mortgage loan: 1lnew] 422,804 0.0 0.2 0.0 1.0
2015 Gender: 1[female] 422,804 0.5 0.5 0.0 1.0
and Age 422,804  46.1 16.4 18.0 115.0
2018 Credit score 422,804 8082 1270 00  953.0
Real income (100 thousand) 422,804 302.6  160.9 0.0 9,527.5
Region 365,961 1.9 1.2 1.0 6.0

Note: For region dummies, Capital area (Seoul, Incheon, Gyeonggi) is 1; Youngnam area
(Pusan, Daegu, Ulsan, Gyeongbuk, Gyeongnam) 2; Honam area (Kwangju, Jeonbuk,
Jeonnam) 3; Chungcheong (Daejeon, Chungbuk, Chungnam, Sejong) 4; Kangwon area
(Kangwon) 5; and Jeju area (Jeju) 6.
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(Appendix Table 2) Summary Statistics for Regression Models

Std.

Year Variables Obs. Mean dev Min Max
Annual real credit card
spending (100 thousand) 195,400 116.7  300.5 -33.5 74,138.4
Gender: 1[female] 195,400 0.5 0.5 0.0 1.0
Age 195,400  44.2 15.5 18.0 113.0
Average credit score 195,400 1.8 0.7 1.0 3.0
Mortgage loan inflow
(100 thousand) 187,851 27.6  210.6 0.0 20,488.0
2013 Household debt inflow
(100 thousand) 187,851 54.5 4526 0.0 133,368.0
Mortgage loan outflow
(100 thousand) 195,400 22.1 195.0 0.0 14,550.0
Household debt outflow
(100 thousand) 195,400 41.7  306.3 0.0 70,050.0
Real income
(100 thousand) 195,400 3152 156.0 0.0 1,527.4
Region 166,227 1.9 1.2 1.0 6.0
Annual real credit card
spending (100 thousand) 203,081 119.6 3646 -116.6 92,803.6
Gender: 1[female] 203,081 0.5 0.5 0.0 1.0
Age 203,081  44.5 15.8 17.0 114.0
Average credit score 203,081 1.7 0.7 1.0 3.0
Mortgage loan inflow
(100 thousand) 194,837 322 2339 0.0 17,900.0
2014 Household debt inflow
(100 thousand) 194,837 59.4  346.4 0.0 45,000.0
Mortgage loan outflow
(100 thousand) 203,081 22.4 196.9 0.0 17,000.0
Household debt outflow
(100 thousand) 203,081 41.4  455.9 0.0 133,606.0
Real income
(100 thousand) 203,081 311.2 154.7 0.0 1,512.5
Region 175,194 1.9 1.2 1.0 6.0

(Continued)



Year Variables Obs. Mean 3:\1/ Min Max
Annual real credit card
spending (100 thousand) 207,797 125.4 305.6  -35.0 64,256.6
Gender: 1[female] 207,797 0.5 0.5 0.0 1.0
Age 207,797  45.1 16.2 18.0 115.0
Average credit score 207,797 1.7 0.7 1.0 3.0
Mortgage loan inflow
(100 thousand) 201,888  40.1 282.6 0.0 22,000.0
2015 Household debt inflow
(100 thousand) 201,888 73.3 4165 0.0 47,555.0
Mortgage loan outflow
(100 thousand) 207,797  23.2  200.9 0.0 32,370.0
Household debt outflow
(100 thousand) 207,797 413  352.6 0.0 77,370.0
Real income
(100 thousand) 207,797 306.7 158.8 0.0 1,498.8
Region 180,909 1.9 1.2 1.0 6.0
Annual real credit card 211542 1337 3364  -12.9 67.560.0
spending (100 thousand) ’ ’ ’ ’ o
Gender: 1[female] 211,542 0.5 0.5 0.0 1.0
Age 211,542 455 16.4 17.0 116.0
Average credit score 211,542 1.6 0.7 1.0 3.0
Mortgage loan inflow
(100 thousand) 206,638 38.8 276.2 0.0 18,200.0
2016 Household debt inflow
(100 thousand) 206,638  75.4  438.6 0.0 43,684.0
Mortgage loan outflow
(100 thousand) 211,542 221 190.8 0.0 14,280.0
Household debt outflow
(100 thousand) 211,542 41.0 297.4 0.0 34,500.0
Real income
(100 thousand) 211,542 303.0 163.5 0.0 9,749.9
Region 183,382 1.9 1.2 1.0 6.0

(Continued)
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Std.

Year Variables Obs. Mean dev Min Max
Annual real credit card
spending (100 thousand) 215,616 1419 391.8 -76.1 95,554.0
Gender: 1[female] 215,616 0.5 0.5 0.0 1.0
Age 215,616  46.0 16.6 18.0 113.0
Average credit score 215,616 1.6 0.7 1.0 3.0
Mortgage loan inflow
(100 thousand) 210,327  33.6 2535 0.0 27,730.0
2017 Household debt inflow
(100 thousand) 210,327 68.4 363.0 0.0 27,903.0
Mortgage loan outflow
(100 thousand) 215,616  24.1 217.6 0.0 31,715.0
Household debt outflow
(100 thousand) 215,616  45.0 322.1 0.0 50,215.0
Real income
(100 thousand) 215,616 300.3 164.9 0.0 9,611.7
Region 186,735 1.9 1.2 1.0 6.0
Annual real credit card
spending (100 thousand) 219,356 1509  406.2 -72.5 95,476.6
Gender: 1[female] 219,356 0.5 0.5 0.0 1.0
Age 219,356  46.2 16.6 18.0 110.0
Average credit score 219,356 1.6 0.7 1.0 3.0
Mortgage loan inflow
(100 thousand) 213,711 29.0 219.0 0.0 15,000.0
2018 Household debt inflow
(100 thousand) 213,711 66.6 350.9 0.0 22,294.0
Mortgage loan outflow
(100 thousand) 219,356  25.5 223.2 0.0 27,730.0
Household debt outflow
(100 thousand) 219,356  46.5 306.8 0.0 32,025.0
Real income
(100 thousand) 219,356  298.1 165.3 0.0 9,443.0
Region 187,923 1.9 1.2 1.0 6.0

(Continued)
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Year Variables Obs. Mean gl Min Max
dev.

Annual real credit card

spending (100 thousand) 1,252,792 131.8 3545 -116.6  95,554.0

Gender: 1[female] 1,252,792 0.5 0.5 0.0 1.0
Age 1,252,792 453  16.2 17.0 116.0
Average credit score 1,252,792 1.7 0.7 1.0 3.0

Mortgage loan inflow

2013~ (100 thousand)
Household debt inflow

2018 (100 thousand)
Mortgage loan outflow
(100 thousand)
Household debt outflow
(100 thousand)

1,215,252 33.6 2479 0.0 27,730.0
1,215,252 66.5 396.2 0.0 133,368.0
1,252,792 23.3  204.8 0.0 32,370.0

1,252,792 429 343.8 0.0 133,606.0

Real income
Region 1,080,370 1.9 1.2 1.0 6.0

Notes: 1) High credit score is 1, medium 2, and low 3 for average credit score.

2) For region dummies, Capital area (Seoul, Incheon, Gyeonggi) is 1; Youngnam area
(Pusan, Daegu, Ulsan, Gyeongbuk, Gyeongnam) 2; Honam area (Kwangju, Jeonbuk,
Jeonnam) 3; Chungcheong (Daejeon, Chungbuk, Chungnam, Sejong) 4; Kangwon
area (Kangwon) 5 and Jeju area (Jeju) 6.
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Abstract

Using the Bank of Korea's Consumer Credit Panel Data over the period
2012-2018, we investigate what would affect recent changes in the trends of
households debt. It includes quarterly credit information regarding more than
one million debtors. To do so, we address inflows and outflows by
decomposing changes in households debt. The former is, in turn, classified
into two inflow groups - entrants and increasers, while the latter is categorized
into two outflow groups - exiters and decreasers.

One of our findings is that first-time homebuyers would primarily have
changed trends in households debt. We also find that high credit score
individuals would have played a principal role in a change in households debt.
Over the period when households debt increased, high credit score individuals
primarily increased mortgage debt. In contrast, there was a remarkable
decrease in inflows for low credit score individuals during the bust.

Finally, there is no empirical evidence that a recent decline in the growth
rate of households debt has arisen from tightening up on credit score in order
to constrain new mortgage loans by commercial banks. However, we find that
a change in the inflows and outflows of households debt would affect
significantly consumer spending. In particular, there is a concern that a
decrease in inflows or an increase in outflows for low credit score individuals

would lead to a reduction in consumption expenditure.

% Key words: Mortgage debt, Inflows, Outflows, Credit score, Consumer

credit panel data, Consumer spending
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