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FASFAIE] EZA|RA(block chain) 7€ EF0[2tal Sh= 4FH Hlo]ES0] P2P
WARE 71HE0 2 A ARl FEje] A2 E R e E S E4t Hlold A% g8 7]
22 e dom 8T o L, FREA HE 2 9RT o Qe A
g 71&714re] fEE] 7ot #AS- A8E 2018). of=Rt EEAIQl 712 AEE
o 2 Ffoke BAlolw, 20169 8 AIAEAIZHE(World Economic Forum:
WEF)OIA 10t Al71& F she AAE= 5, vlE ARlY Bas Hatild 4= Q=71
&2 FE29 1k It (World Economic Forum 2018).

FEURHE 2020490 B2 kS Fsto] W 7)ol Rt EAIREE g0l
I, E5AQ1 71eE E8sto] 387180 &l 352 2] AR}, ASAlE # H
AF] 2 RS 2R BF AT E 15T o[tk @I EEAE, 2019).D &
5], F8d0] EFAY 7|&0] FE5k= A2 B4 7P Knode)oll 213t dojxAto] &
7Fs3t 7150l @A E5AIQ1 719t d=sls|(cryptocurrency) o]l AR&-
=3 ATHFAS- AH<E 2018).

HPLFolA 0] EFAR1Y] TS 913 ASAHEZ o] FA7} Hofshe AaAFL
2 =0 A=A, oA Eoll, 500 A== AEE 7P SR =H Bl
U L2 A A 7hASH M40} AR50} 52 TR S| 917 Fo] AP=HIHHE A4

= 2018; "4 2019). ofdo] HikRolA 9] EFAR] 7&9] 882 of= HF3At
7t AN DS TS, EFANQL oM 211 Aat 52 AsHA Hol HFAR] 3
9] 5= Aol A 4= S A o= wetEch

o QIRE S8E5A & 4 e FAld HeVles A8 fsid 7edos &
A o = TS ISk}, ARAES sk Aol Hasith E5AQ1 71e=

bl

L o] 1S TEIE P3Ol et BT Yk

£
k|

o]

1) I8 I&HEEAE 20204 dliele] wzZd B2 §87ed 041401 20199 117
o eoflAl 20209 1619 €O °F 38% 7MLt ole} A IR 20208F
20269714 & 7d7F XA a«-i.xﬁlﬂ 71eE AFEE Agstal Qi Oﬂ*P e &
56009 Yo %f‘ﬂt}.



ZAAIQ SRRl Bateile) B8 BN 2H: By vt yoi2 sucz G

MIFEY §=& 4 F8-2 A gt VIR HEH, 9 -8 wikto] w3k =07}
AAHOIHE] 2018; &S -EF P 2018). LU HAA P o|Ff 8 U= &
EAIQ 7e2 'SA-A 2 S8 AN B3 HE (olst FHAHH =2 A AHh
cq =]
Co-operation and Development, ©|5} “OECD" & A AH3HE FAHOZE =07} AJFE]
Atk 71, OECDE 2018\ 49 “E54|21 7]&3} 44 & (Blockchain Technology
and Competition Policy)’°lgh= Al&F9] E1AE WHsl, E5AQ] 7|&2] o]8o]
AT 7HAE 5 e BAIREE olebrIstal JTHOECD 2018).

Z18)sto] ofZolA= AAAIH EEA] BF 9 ogo] ZHAH oA ZAI7H 2 5
= ARFS AT E A, o]of tigl saRRES NS 1A} Qi o] & fJ5f| A HAAA
EA4|919] 7ig-& Yot 1A} Sheiols) “IL 1.7). o]ojA] dfjLjoflA Q] ALAIA ESAR] &
39| &g S Lot 1A} FHHols) L. 2.7). o]F FAALAY EZA Bl F7g A=
Hollx9] SJuf RS HESITE o] 95l OECD EXAE EAoka 1AAA E5A41
o] 3HAHNE ST 4= = FAE YoRErKels} ‘L 1.7). 1=l HAAA &

A9 B0 FogET 5 HAA L] =Rt HESHCIS] IIL 2.7).

it

AES "HQaUl 9loH, ol= AAIEH/NE7]HOrganization for Economic

.

Il AN S2RQl Hale] HHat se TR

rot
Ol

1. LAY SEXQ 29| JHE

AN D EZAU(consortium blockchain)o|gt & E&jo|u 7EXE 7HA|AL Q=
9] 7193} TAlEo] shte] ZAAAIEE skl 1 QbollA AESteE T E5A]
RloltHfAS- A€ 2018). & =01 %A AHLinux Foundation)o] F&E3tL,
IBM 5ol &oiet stom A 2 & (hyperledger fabric) Z2HEZ} QItt. |2 ofu|of
A BAE, A ESARIE Zeto]8l EE2A Q19 g ol A4, o] & M= 1ot

of, sfo]He|& EEAR](hybrid blockchain) 2 & £57517] = ITHAF3] 2] 2017).



o E2A4Q1e mtojHl E-2X|9(Private Blockchain)t SUsHA 510 &

EEARIT HAAH ESAR19] 7HE & Ao &

ol E5A|Q12 3 el 414 EEAIQl Y EHAE AT 4= vk E3L 1AA
%

71sto] s etto] Akgo] 7Fs3t HlETekal

BRI AMAY ESANS H8she e 1A ERIERI(Know Your
Customer: KYC) 455 EFAIRICE &-F & Hol=s slof of2] LA 11719]
B0 FIBHES k= Ao|thFEHLY 2018).2) EFH E2A919 oJ3) AtAlo|lE
(Syndicate), 3AZ3Hrisk pool), ZIES|H HHY ECkAol|A BRI TS HHE
5t7] wizoll Aol A9AE SAll EHSAE A AAIS A catastrophe bond)
T} AHEY Lol QlofAl, AF7HAELE FH LT S R BES wfd 4= it

(Cognizant 2016).
1831 9 AREA}F e E o] QlojA] mEHRRY] ek o] Bt o] I AL
7o) T JHE BFohl Q= WX FEV|Ho| EEAQ] VeS E83ITH, B

9] Q= Alof] AAFEALY] 7hAsiel et YR APS Xy & Utk AAs dFE
2018). HASAte] e o= AEhr|7E et BAAR]of s ofH

Aetthd, HeA|E 2719 o ¢ 9l& ACR VdiEnh. et 1A giEy BHe
7], HABAF ALolof|lA, Zo|A| Helwo] AE w7A] ] bis AR 572
T . Yot 1A A=g=e] sHAlETel ¥dd $ARER 28T = Sl

2. ofie] F2=9| LAY SEXQ 2ol S Y 2A|

7}. B3i(Blockchain Insurance Industry Initiative)?] ZI|&Es|HRHE
S EO0F
= Sen T |

B3i(Blockchain Insurance Industry Initiative)= 20161 10€0] 82| H3SIA}, A

2) WA 92 9 APhEes DASRIKYC) 979 T84 STE 99, tAg 7l KYC



HISIAL 571 SR AJE ALAY E2A9] B3] T2 A Eo|tCognizant 2016).3) ©]
LA DE AAIZF 0= Y=L Qs HAARIOIA ] E5A41Q1 7142 E-8sto], EIUA
7t 359 EHE 15S Rt 7S HMek: Ae B oE HYE It Cognizant
2018).

B3io] ESA|7I&2 AAA = 15t 2HES|H A HFE K excess of cover)ollA]
282 & AUtk 201795 B3i 7S AlR]olA"Codex 1"2.2 TAHAL = o] &
2 A EHIA L QEHFJAP ARE FoltKEnrico Alessandri 2018). Codex 1<
oo A HFEoF] et ARl thet AFsEtE APt HFHCE HAJAL
2 A HF A Afo]of] fRo] A7tE= Ze AT & 1S AU

A ] AEHS 7 F7PER A2 Bert Adolshalr] whizoll B3Rt AR Y] #=
3 1507 QI3 H|7E JdEoigtt). 9], B3i HofgAE ESAIQIE 285
ZIES|A A HY] ot IAH AHEFo] It AHE o sEsteF FHIE Aozt
o} oI5 S0 AAA = Qe 2N YR FERS EFA Q10| A-8H AHLE Aok
< o8 £ = TUSHES S50 o] EHEL BPEAR I7FAEC| Yot
A AR Aok AES &= Sl 2ol Eolztal & 5= Atk

B3i= 20179 SHI7HA] ksl AHY 5ok Fgo] wE E5AQ1S 128
ERdS edRt o]Fofl 20179 10€7HA] 38719] HRSAE S70R1, AEASA] olE
FEdl, 1 716737 QP/gE AlFstoltt. 1 23, T2 E BRI AEE AR 584
o] [t 30%4 F== 5 AAA 7 AF7HAS] W w2y agF 0% T ok
g Aojek= A7t Uglet0)

B ol et

g

[

3) o] Z2AHEo] gt HHFA= thgat T} ool (Aegon), FE|F=(Allianz), B A
E¥(Munich Re), 292 AEJ(Swiss Re), F25|(Zurich)9] 5712 & A=Ak
o|% 2017¢ % YETAE=9] ofsHoHachmea), H7]0]2] o}R|ofA(Ageas), Ol&E[ote] A
Y2k)(Generali), 5Y9] skt AEH(Hannover Re), =] (Liberty Mutual), RGA
AEF(Reinsurance Group of America), XL ACJEAXL Catlin), THAS AF=Z A
H3(SCOR), €&9] = W TG (Tokio Marine Holdings, Inc.)7} Froistict.

4) ZAIeE 93k B3i EHo|AE FarstAtk https://b3i.tech/home.html).

5) o] ZEL g%~ AHThe Linux Foundation)?] sto|m#A B (Hyperledger
Fabric)9] 7]&& o83t EEAQl 7|&€2A IBMO] AYE LU} AR W82 IBM &
Ho]A & &ar5tith https://www.ibm.com/kr-ko/blockchain/hyperledger).

6) AASE A3 Bli BHo|XS At https://b3i.tech/home. html).



BEN =si3gen 2w s

e 2 H Y HY Eoko] At AEY YF= AR BEAV} o2 HEY
SAtoll A2 whot AW} 714449 23 o] 7MY REldt B8 &4 EESIAL

A BEsH "k ojnf BE2A= WEARI ARZAS vILR FASHHA A it
o] A}E AFgich ol AAlS 8]517] 9I8) B3iQ] Codex 10IA= BEEE A
£ 58 A5 ¥F9 At E5AQ00) osf A3k, £, SHEE SlAket
AEY Srks A2 A3 24 B2 Zlo] BEEE Zo] EXo|.

U o) Sad BE 23] BRI

0

f

g QIAEIEX AT BE ZFThe Institutes Risk Block Alliance)2 Q15
FAHChartered Property Casualty Underwriter : CPCU)7} Q155 A2 A] 1]

SENEAAF A40] BA7|HeItHThe Institutes CPCU Society 2018). 20170
Ho 2 9 B JAE o= ot E5AI A A9 A4S LS o] %o Held]
AL, AR 52 Foto] 18719 At J71Rbrtar 2018\ 24of W33t

o] 7|3l L33t 8ol mk2AHH, 2018 49RE E2AQ] A B

o)

1

e RS AFSIGITAL B8 o] 7]3to] ARt Hathlol et EEAI 3
AT ARt AFE 5402 ol itk v BT F EFAI/I0NA AntE AloF
< 7[NEo = Aty HEHlEE We A 0= ot

7) 1871 YL o3t 2o v= 5UEE3AHAmerican Agricultural Insurance
Company), o2zt 2] E3l(American Family Insurance), AE(Chubb), ofg] X
H(Erie Insurance), sY-E¥(Farmers Insurance), =¥ 13 I15(The Hanover
Insurance Group), Z#H 4 T+ W-87]Q(Horace Mann Educators Corporation), Z/HE|
A% ®H¥(Liberty Mutual Insurance), THl(Marsh), ®dl X F(Munich Reinsurance
America, Inc.), YloJAd 9l= H3(Nationwide Insurance), 2312 A% B3I 15
(Ohio Mutual Insurance Group), ®l WA'Y E3(Penn National Insurance), 2L
A2 3(Renaissance Re), AHP|E A= AISHII|AKState Automobile Mutual
Insurance Company), SUClEI= o FAo|E](United Educators)°]tt.

8) "= CPCU &3]9] “The Institutes RiskStream CollaborativeTM Announces Plan to
Launch Blockchain-based Subrogation Tool’& &a1sFthhttps://bit.ly/37tXABm).



o $% FaI] PP A4 BEA B9 £
NEDRLELERDE)

=Y RHYF3(Gesamtverband der Deutschen Versicherungswirtschaft e.V.:
GDV)<= 2018 4¢of| 'E3¥et “HA2s}t 583 No. 1(DIGITALISIERUNG No. 01)"°]
A EZAIQ 71eE Ao, BAFA ] EAchs B2 AXE Eo HlE ] agFos
w27 QFAsHA APt 7FsAdo] Atk I HSIItHFlorian Baltruschat- Christine
Jansen 2018). o] 3| UALR} oA EAR A Q] 435 AHIIE A7skal itk

B4 28 AR 11719] Eololct £ajEde - 5HE AR (Mitversicherungsgeschift,
+), HIF AF(Schadenbearbeitung/-regulierung +), AFsAKAutomobil +), F&
(Wohngebaude Holt}. 87Kz ()7 BE4S 2elde] & Zolot. 19al Q1= Aags
(Renteninformation +), =8 Altersvorsorge ++), BAARKKollektiv-/Gruppenvertrige
-)o[a1 o]Re]] AR Kapitalanlage -), Fal 2 7522 Melde-/Aufsichtsprozesse -), 2]
9 QBX{(Identifizierung/Identitétspriifung +), EAEHinweis- und Informationssystem
-)o] 7= ¥Rtk Florian Baltruschat-Christine Jansen 2018). Z¥Z1] &-& AlFe]| thslo] &
AR 71eS D831 A90] Hold, B4, 18] 37 w7t kol B3It (Florian
Baltruschat-Christine Jansen 2018). £3], B2B(Business to Business) Azolx <allE &
Hopo] HYA 710] “FsHFAKY(Mitversicherungsgeschiift) & (+)2 7ok, E5A4
Q 79| 8ol ekt &F40s Es| #fskal Utk EZF B2G(Business to
Government) AZlolA P AFS (HE 76t LAz HIE] YIRS H3A
o AR Ffdhs EFAIRICE e & = QIHhH, A2] a80] tiEAQl S AdstaL
AKFlorian Baltruschat-Christine Jansen 2018).

WA AFRE 11779 ARl BAGA AAQ] 72 oA E5A4Q 71e88< 33 4
Hwghs 25 4= dohal A== S48 7L ok T3y offo] #of o]
713)(SE)et AP ()l o= AFsHA wET a7t vkl skl itKFlorian

Baltruschat-Christine Jansen 2018).
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2) TP~ HEPI| =Y

7h) THA HHHHS|9| EEXHQI 7|52 =Y
oA B3HS|(Fédération Francaise de ' Assurance : FFA)= 20174 11€ ¢
A3 EEAQ] AFIES R 14719 B3I 9] AKYRE 7%

3t BEA9l 7149 T8 7R3l et AFABS AFHAL, 5 7142 o §5H

Atolofl A FFE= ERT HolE ned -5 A fsh= Aotk

2ol 28 A Aol F2 o= g skEW(Loi Hamon, LOI n” 2014-344
du 17 mars 2014 relative a la consommation (1))100] 2015 1€5€ A|gH o|%
AREAE Bt FE ol dieh Alofaks 22| HASAetY] AMEo= 7g4lo] o]Fo]
A, HoA ol tigt HAF ZIAY=RE 1do] Al o]fol= AAIEA] theE HIIKA=
MEA A%S A2 & A =k 1D

o]25t SFEH oA 0] AHAS BEFh= HhA]

fo

7N A Al tigt AR-E Bt

off, THEHAR= 7|20 71RI=0] AT EASAE M5k Hsid WA ZIRIRE HedsiA
oA Mz HASAOIA S wHFRS] FHE 302 ool o]dsfof et 1|
T2 HAJAIAM = of=fet d=ie] ARFEAk= AANS7] Au|AE o83l JHE 1
23l ghow, AFYE O S5S FASIAY, Ak WAZ AMESHA ERlh ESE A
AR57] AH|29] olgo] wh FEAHY F FO Ao & Hlgo] £aFHUTh
(Nicolas Beyer, 2018).

olo] ARF57| AH| At FH WSARE Hr; g&3}sl7] 15k Ak Zo] EFAQ

9) FFA9] Z=o]x]9] “Trial of an inter-insurer blockchain for the exchange of
secure data’E 15} tKhttps://bit.ly/36uLiHo).

10) AHRF Eo Hst /9 93] U o]AlE] A& (Directive 2011/83/EU of October 25,
2011)0] ZFAolx HASHE HEOC|

11) of=Ho] AJ=]7] o]de] mefAoi= ok HHPA k] A Zo] gJHotH Ao A&
7o) wet WY 270 A7 BERA A BEARE AlGSH] et A
BHIA] o= §F BEAGS AFoR BAEI AL sjeksitiatE Bt
A5 old 2 F4 WA T EHET olfrt asioltt.



71eS EEet doly mEdFolrt, g mlElo] BERE E ALY
(Stratumn)12-& ZFA BAFD]O] =9 J|AARI 14714 D ZARKRE 214
Eo]E(Deloitte)2} Aol HPIAF Afo]9] A wRIF-S F-&4 o1l FASH] %
P 5 = EFAS TS0 13)

Y 129 BHTARLO] BAARS iAok, MR BHA kS Al dst et
Bz HE glo] MEA Aol Ags= dralolt). 53], o] WMl HE HE
7} kst =lo] A=) wiEe] 1A HR7} F70] ARIAE & 4 S /=]
AUt EZH ZH4] B FE7F w3 JRERtolA HEY A wet o] dE)=
19] g K wlol Wt RO HE SFZ RIS 4= Slrh Yot YA A g%
o] Z2EAQ1 HIEQA] H&TomH AAE FRwehs SRlotal, B3] oHEH
=5 o R g1 4= QUEHPWC 2017).

o] ZEAQl 7|&&82o] HAEH =(testbed)S Yol 14719 EHIA} Holabiy,
o]% 4071E Fofsl= AL Eolth &3], HAEHES 2143t o]<of 2018+ -E
AR Z ARGSE S == Fu7E AP <)) o] AXAHYL 11Zjo] HYIAME HAT uf
IAGHO] WEE X o2 3 YIEQTott. HEAk: HEHA} HISIALE HAsIH
2t BAO] SHglo] BalAoo] Al&E 4= Q7] wiZoll £H]RRY] He] FHoE E20]
=7 ok T3 o] AAAI2 R AR 7150l T3t 29F A[10129] A&l T3t A]

H'199] 07" 1900 A e F5ska et

o,
O:

=
flo
N
1o

12) 2B (Stratumn) S-8X2 T8 Agsh| 943t EAES AHUS Fof AT
e AR7Iolek EZAQ1 4 7ol #hilo] Sle RS Heh & ET10] HA
=Y Z3F AHAE sk Sith

13) 2Ez2H(Stratumn) EH0]X]] “Deloitte partners with Stratumn and presents a
micro-insurance proof-of-concept built on the blockchain’g Zraratich
(https://stratumn.com).

14) 9EHL “Guidelines on the applicability of Article 101 of the Treaty on the
Functioning of the FEuropean Union to horizontal co-operation
agreements(2011/C 11/01)"0]™ o] A|X& AHARIA} 1t WYst= TN,
T84 e, EESH S 9 JE WS 59 1H4 FAo] tisf oj" A% EU 7]
T ZoF A101% Aol 89 A A FFolv T W90l fRkET Hrhe
EAE yola Sl

15) ‘9779 W82 tht 2k AnRlol] digh A A FRE 2= APFe] ARIR Zil
AHZF ARE wel= A2 §849E 7HAE 4 St
g Eol, Al AfFEolgolgi: WA 149 IA PF5S FASH= A2 149



[ 12 [EREEER AR

L) TE3R £510| 2R Bafut XISkt B3I 7 Loeigo| 28

AR ALY SIARl Telo| AYESRO-ATH A(Price water house Coopers:
PwC)i= ZgAo|A] o] R0 A1 Qli= W R AR} Eoff A3 BA T 2RsAt BDAL Ao
TFAEA] E2AQ] 7162-89] X7} Qtkal B QJTHPWC, 2017). “HEER} &3]
9] AY HAE A= HIGAL Alo]9] FAFEA(Convention d Indemnisation
directe de I' assuré¢ et de Recours entre Sociétés de Automobiles, ©]5} “IRSA &
"o AR AFEAF tEARALolA ARaL msiate]] tieh HAY HAke) T, i HY
St AT vl A4 4s) Al vlge] S 5o s TgA MY
NN E=JE A, TG0 A9 He HASKP o] e sl vk &
(PWC 2017).

IF2o Az ARl sfrtel] tigt BAFERIS] Tg 1l AL AJHR E sAfolA
tie v HdeS e Zo] otz 24887} AlORstal e BB A H
SiAl Higt AR tAl e A3 BAPAe] E-8 Sl ERE, TA HHSIALY]
AR Hl&o] Aol tigt 7HaslkE sl AlaLe] AYo] FEHlE2 0:100, 50:50,
100:09] 37H4] & shhs AdEie o= QA StaL Qlet. o] WA A1) HRlsAtlA HiE
Afare] T &g o] T2 F, HHSIAL AfojofM HMFEAP g E . T &5
o] 6,500-7-2(F 8423t N FPoll= 1,446-%-2(F 1873 )] YA Aol Ayeht
HIAJALf| thsto] 3 Stod, &sio] 6,500-7-=(2F 8424 S 2ot AA| &5
HojlAf F/go] o] R HTHPWC 2017).

P
50,
i)

918 =58 AR ol7] wige] suio] e Ao gk
ST Aol o e SI, e /16 sl Be ANE 8T 2+ 9 A
AR B ANA] SR BAAYIT 12 o) O 2% AWE FET & o
A e

zo)

212 o AU} B SNE HEHE 7]
e EOH 32 = 961 A oIS 9 4

olefdt B4l ol 23 ot W By HololA 2 2 glom], am|ge] ATgo|go]
1 9Y 548 & 3

fl



2t E HAAA Y HAAY E5AY H39 =

UM = U571t BAVSFL R Qs APEY 71 A7t Al solutal Qleh
ol Q=] HF3A = EFARI 71&S B8sto] AF a8dls =] f8) =8 =
Oo|tKPWC 2019). 2018¥ % o]%& ICICI(Industrial Credit and Investment
Corporation of India) F2dl’d AEE & (Prudential Life Insurance), FE 72234
(HDFC Ltd: Housing Finance) A%, SBI(State Bank of India) A E &S 35t QI
T B3 157K IBM 63 Al E2 412 71&5 o-85to] o] EABIAL Ale] 1L
9] o775 SRk Al tigt ASAE AldsitJason C. Hung et
al. 2019). @A Q%9 RYPFAI7/I(Insurance Regulatory and Development
Authority : IRDADOIA A-82+5 913t 51717} o 7] Aefiof Qletar g1t 10
AlF7IA 9] Rl HRSALY] HY7IdE SR 242 AlolA| & A2 wa 2
851 Jlow, A7) g HAL Fol B IS EsAPE FEekal Qivh vkl A
A1 EFAR1E B850 At 7155+ 52 EFAIRIC] Fofet e HASA}
F 352 o A Hoh, 7 ERgike Ao wE HlES A & k17 B,
IASE HYA RS A woith A2 22 gArE B2 o7t Qi o] vz 29
ik EFARI0 AR 71E9] AS5H Q77|50 tiste] A= s 3-f=
3} 2= 9] Z}Ho] 9Jr},
A EFAIY 7Ies ARgl mE HIE E2 dmgdi|Ee] 3Rk tlold
A2|e} KA1 9] 4 7IHE B3l 15~25%7F39] Bl-§ d3to] A= L Qlct. oA
A7 B8-S B Qloh 9 1A AuA Xt ofye}, QIFAlEH Z ofe 4l

=
2 7leS doke Aol B2 5 U Ao . Ao A EASAL 1570

N

s}

rr
poy
ik >4

16) Asia insurance review?] “India:15 insurers in financial sector's first blockchain
project’E 8tk https://bit.ly/38CnsLx).

17) 7AZQ dugE&e o3yt 2o Fofoke shte] BHSAE ARl A9 ARk
(node)oll 1A49] SmAl 7IEHEE YW thE K HHBAMY] 7FHnode)oll
B4 Askal 3 e "Eoh 142 E5A4 Q10 AEE R dArIES] = o
3 ojd g&o] B o] HHIAL 7hof FREle TS A9 4 ok Q=HAPIE
9 o] A9 QIxet 59 glol= AREA %, 7150 HIT wvitt 7159 A
AlA LA Ha 59 glo] 372 4 gl




(14 EEEEER R

Atz TdE ALAYGLS IT 719 7EIHHE(Cognizant) 2} AlF5te] HASAL 7o 29
= AF AHEE FRcks ESAIRIE 2017300 7RSI 18) Q1% HFARY AAofA]
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Abstract

The introduction of blockchain in the insurance industry was made up of a
consortium of several companies. It is necessary to consider whether the
technology of blockchain that can implement and utilize the consortium
violates the laws on monopoly regulation and fair trade. The OECD published
a report titled "Blockchain Technology and Competition Policy," which raised
the issues that the use of blockchain technology could bring to competition
law. The OECD said the use of the consortium blockchain in the insurance
industry could lead to act that impair fair trade, such as public offering
through information exchange and abuse of market dominance. It is necessary
to build an institutional base for utilizing the consortium blockchain in the
insurance industry. Based on the characteristics of this technology and

industry, legal and institutional grounds must be prepared.

% Key words: consortium blockchain, insurance, monopoly regulation and fair
trade act, anti-competitive behavior, abuse of market dominant

status
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FHAFY LR, AT 9 919 ASHA Al So' FEAT IR 4
© siuket BEA S feH Il 1 S7Me olold ZAos watEr A,
200749 749 FEidEo] E1E ol# 2016~20209 Alsf 7H) 257t oid 19k A o)
< 7153 23 FEdE 74 7R = 202019 2ol 87 2SSt

o2t 7IIA}F = SO Eetal FEH AR tiR *8E ) FEsiA] A
20109 91704 20159 8097, 20199 1,527 22 veht 7H] 4= S71ol| vlst
o] FESA] A ST . olAlE FEHAES] FF ARt o= FEdE 7t
A7} 71]) o] Fof e FE5] Fe gl tigt HEEE FAT 4= U= AlE 299 W
As7E B ast Agolct. ey FHAF Ale 27|dA A FHAF 257 L FH
S At AR A= v SAI FEIAT 7Rk TEeek Bt e 4
2o g vjujet Jgot.

ojo] & A7z I=FEFETAPE 7P FZoll AARE 20199 FHAT s HE
AFARE v R @A) FE A o84 ofuRt 8]l50] FEIT o8 Wkl

T AL FEHAT FEAST Pl ofmet 220E0] TS FAIE AHEL H

)

Ao] ST 4] W 2ok T A\E F ShhRA §10] Ao that el

79 7jdelet. Diener(19849% 7RI} Aol diet A48 WA= Belstglo.
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Veenhoven(1996) Z}419] AdEAQ1 4ko] A8 duh} g4 & 02 Hrlehk= Hra J

9J5}93t}. Pavot and Diener(1993)= Ap419] b4 gk <=of] whet AH419] o] ot

N

OJA1AQ1 Q1A A o g HolsAitt. FHEHNAE 419] TS tfgh Hol= 9bA A
AlSt S E T FARIEHEAIA] 1996; 73]5=-573] 2008; ZQ1L 2008).

4ol gk=-2 410l AdA(domain of life) F= 13t WA kAo =45t} o

9] AFoME A9 W2 49 Y] diRt w9 AvlEr ekl o
(Cummins 1996, 1998, 2003; Headey et al 1984: Headey and Wearing 1992;
Meadow et al 1992; Rampichini and D’Andrea 1998; Salvatore and Mufioz
Sastre 2001; Veenhoven 1996). 12t} o|2gt 4F9] o] tfgt FA<} ~2o] Q9]
Aolgh= ook, wEbA Ate] g % H&o] weh A9 753t 44] Fo] EEtd
Uom 9 AFARS0] BRTH 49 FA(8 D)2 (Table 1)} £t}

(Table 1) The life domains(factors) suggested by researcher

TR o FAHER
2 B Azl MAA a7k obx P E
Cumm1ns(l996) == o=, Yo o c—)]%ﬂ;]_{:_'\:l U, o Xﬂ ‘1
Argyle(2001) g, A%, 43 18, AFE T4, HA, F4, 15
Day(1987) Mg, s, AFA EF, o7tES, 44, 4
’ HPACEEAL SAF, S, 714 49
Headey and Wearing(1992) A4, 2&, 4%, 4 g, 4, 49 7=

53], T 18R] AF- 49 Skl FFS F= 89002 WHH, AREE I
oG, pAte] FA ofF 18ja SQVIH) T QIEHA HiA, SRAS A5 2 AR
A=, ASFAA vy 5o AFGET JTHAIFET 2007; £FF 20100 25E
2015). AAE-233(2012)2 FUATTHY] T EAT 2} Ho[HE o]&5)
of - 1PA FE7Me] AP(AE, A, A7, Al el o 49 1S g B0}
o}, 443 HdETH= ool A 2 ARSI =245, At oidEs
= 49 BT A Ve

28

ARYAT-E S0l 42 =S A5k 2902 &5 =), AMKFE)T 22 =24
Al Rt ofEt Akela A, A7, A s, 7P 22 8] 244 9%



5o olmat Y A=A LA ABATE LB S,
IAHQOISE ASRFY N ] URES BT AT, TRAS, FEAE,

FHATE T4 A9 WEE0 HD TAS Bl W, AR|RGLE, kS 5

2 2()2] TS BolFgich. v, Uehet 21201 TARTH AHAT LSl o
£ 59 USRS BT A3 $AGE FUAFE T 04 4] HEEo] 4P F
A 3k v, QAT 5 AHLFE 49 IRES Folt fo7 24918 Helxg)

3, Seltete] FUATAEE VST A AF4FA0] B B0l B
o} dE4Fdo] Ak A 5 4 . Theo, AR H9 4 &
(o)

B0 A5351A] etk Bastern?] I727E Edf

ST 1A SAESO] ARIAA| =7 S v|=o] 5 FEAFo] 7R A
T2 T o] 217491 FRES vFHOH(Kim et al. 2012) A TS E= ApikpEE0]
=1 BA7F S =4 UeltHHansen et al. 2008).

ojAE- X A(2017) 20169 FEAT S RAHRAY ARE v A, J4, A
o, AT, YT At 59 117 =8 =gHpE0] FHAF o-8AN] ko 1
A= Y B4, #4245 Ago] w2 o9 i AFALTE WS &
Al vebteh E4aae] dis 1A® s dAgao] #A4 AE AL ool BAES

FAL = AdRoIA A QI o] TR A, AuF A o= gol B g
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3, A%ePgo] 4] W] vlX| g} PAsle] Rowles(1993) A4lo] A%

T ofRe B, Ao, el Akl
S04 =¥ 40 WEES] 9 vlA 4 S-S ISl FeH AUHE A4
o] 273k o] AZFOTA B % U A4 FH Bo] AATE % AN 7
AT QIR BT ) F 2 ek A2l AL Alo] AFS o] ek B

Aoy S dE = o, AR AoAE 71, o So=NE ARl A

TS B = TAE] §574 T AHH R 241 ko] digt 4]
T A4S 7FsoH o EH B 18R] FA TR E S7HITIE 2 0F Ut
(Amerigo and Aragones 1997; Fernandez-Carro et al. 2015). TF2 Iof|Al= F6)
g0l 25 o]% &3t Aa(place)olX 7Hsdt L5t ARSI BAE AAISHAA
HUl= 22 9Julsh= Aging In Place(°]st “AIP”) A&of 5-§3%F ~eto]7] whzolt.

AA| vl=k AARP7} 5041 o1 A1 HE TR RARE B Ao =29 oF 68%7}
Ap419] 8 T 2o 7hs3t QB AFS|E SWohs A 0E Ve Sy
gloME BAHL 20159 ArSRAF A3}, 654 oA 1Rk 86%7F A1) ol AF

ot 3]goldct. of2fdt AT o] 2H419] &gt S 0A HY ARl e I
Hotarat sk 7t wide AR £ 4= Qltk k3 AS0] HEIE ugARe] A9 AIP
AES SleiAE FEAF 71o] shte] tijte = wejd 4= glona FEild 71l
AIP 9J5F Afolof] 73t H+)<] JatAlE 24T 4= 93-S AT 4= it

FEHAFO &5 9 FAMY HAo] 7l&at ARl 53E AR EA L3 LS
A 5 A= A7 WiziAlel ZHQIA} 4] MRS w0 4340 e Bl 5= A
L 7R54S ol JTHEAIA -3 2018). &, FEIAF 719lo] Thedl o] 84} ukE

£ o] A4 TABAONE £ ol ANHAS ¥ 49 HEES P o
al

_I
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YthRedfoot et al. 2007; Moulton et al. 2017). Tk o]of tigt Z&st 118 §lo] 7+
AL 4 FE AT US| Aot S A o= whtEr

Il PRy U

1. oy
£ A= vz 2ARFES E8olo] JIEA, 2EEH] AL AlE, A AJH,

AT 7FIAR] TRt
ZA} st o]of oist AR H2 (Figure 1)°] AA]
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(Figure 1) Research model
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(gender, age, region level for reverse

mortgage

usage satisfaction ]

retirement preparation
and living condition
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reverse mortgage
awareness

B AT BAE 51 2418 HEQ FEAF o] § U] A4 HEox
=AY vHex AFEe UEHA gol, DALY e WEAFGHE WEG
CF (43)2} o] 43, ‘TS ButoleF (18)& “Butoltk o} o] 2402 weldte], 1l

L= 2ANY AL vlF = 7HE HESke £9H2), Be(H), w4 2ol
3709 £A1E MRE eI} FHAE ST o5k “A3l3t Aglo] Ad ¢l
o, “ozdo] HH ARSI, “FAIKR] g Algo] itk e} 37]9] WMoyt “FAIH



SHIBHT H32A M5

Aol It 2 SH3 thago] 13H(1.6%)E LT 2ol “oldo] W JesHck o}
“FAH AATo] YFE 17, A Aglo] M Itk S 002 SHe 279
%= Zasie] BASAC,

2. it

%

2 AFoIA ARGl HIE| 22 EARFLE o[RS A Y oE Esto]
Ak B F sRE AT 4 TS 119k mgoltiFE A A3 2020; o[g=E-
A3l 2013).

371 ARt UHE-E AR R dield, WE 1, -, JE 2 WRERIS V7S o)
Slol| s &2 j A +HEE(cumulative probability), P(Y < j) = p, +--+p;,
j=1-J& P(Y<1)<--< P(Y < J)=13} Zo| 44 ES 2=t Ag
J— 1719 231

P(Y < j) )

Logit[P(Y < j)], log( —-P(Y<j)

iR
Pjy1 Tt py
:O[j+ﬂ$i7jzla"'ae]_lvizlv"'vn (21)

= log

3} Zo] HFFEEH, o|Z FAZEA(cumulative logit)o]2} gith FARARFL Yut 24
ngy g AW 9 ans 58, ==, )8 s 7ML gtk 5
J— 1719 A9 FARA BYEY 1R o9 gl digt = j=1,---,J— 19
tiste] FUSH BlE 7 ek o F WHER A2 . DE HIEl L2 ZARY F= A
2% (ordered logit model)o]t SHHASIF Q4] 2011; Agresti 2007).

-l> mlm
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1. HIOIE H 7=SA=

£ ATe ETEFETAPE ild AAshs 20199 FEAT FRAEERAF & 3
AT ol§7H AFREIE B3I 9714 FEIde o8V #2 1d oW F
Aol 7RIt 7 ESA g 71 20179 795H 20189 69 oWEA &
80075 2O R FE33Ic. FAIHQ] #2 35 S AA o8/t HAES 2
AR AZAG/AdPE ¥|8F TFslgon, RO 95% AlF4Zo4] 8007 7]
F £3.5%01 ZARFHEL A Ao} 1&g Bo 2 HERA] BT 7S dde
= o R WAl o g AYsigich

(Table 2)~(Table 5= 20199 FHAT FRAHENRAF FEldT o84} 8007 <]
RATEATA 7+, 25 &4 2 A2 e 54, A JH 54, FEdeol tigt 14+
TS & 2270 Argus = ol8UEE it 71&EAFE It Table 2)2]
FEIAF ol 8AEY] AFEATA S BH, AE-SHA= B 3678(45.9%), %%
43378(54.1%)°1H, AFL 6541 TRt 5574(6.9%), 65~7041 vk 115%(14.4%),
70~75A1 |IRE 173%(21.6%), 75~80A1 =Tk 22078(27.5%), 80~85A] H]vt 16978
(21.1%), 8541 o1/ 68™8(8.5%) 22 =] it

A o18ARE2] FEIE ol W= Bt 3.80(FEHA 0.64)% UEoH AJE 2
O YA 3L A7, FA, AR 47 e FERIE o8 T U A UERdT

(Table 2) The sample’s demographic characteristics

i&“ﬁ

o
r-E

variables . o satisfaction

mean sd

male 367 45.9 3.80 0.64

gender female £33 | 541 | 38 | 065
{65 55 6.9 3.42 0.81

<70 115 14.4 3.73 0.65

e (75 173 | 216 | 382 | 067

< 80 220 27.5 3.79 0.62




38  REEE Y ke

(85 169 21.1 3.89 0.61

> 85 68 8.5 3.97 0.42

having spouse yes 466 58.3 3.76 0.67

no 334 41.8 3.85 0.61

none 36 4.5 3.53 0.77

1 70 8.8 3.71 0.62

no. of children 2 268 335 377 0.67

3 260 32.5 3.84 0.67

4 105 13.1 3.80 0.56

> 5 61 7.6 3.97 0.41

Seoul 211 26.4 3.59 0.69

Busan 78 9.8 3.74 0.59

Dae-gu 40 5.0 3.65 0.66

Incheon 20 2.5 3.85 0.37

Gwangju 17 2.1 3.82 0.64

Daejeon, Sejong 20 2.5 3.90 0.31

residence

Ulsan 9 1.1 3.78 1.20

Gyeonggi-do 291 36.4 3.95 0.59

Gangwon-do 9 1.1 3.67 0.50

Chungcheong-do 26 3.3 4.04 0.45

Jeonlado, Jeju 26 3.3 3.69 0.55

Gyungsang-do 53 6.6 3.85 0.77

total 800 100.0 3.80 0.64
(Table 3)& Felo1 0] 82te] £ 4] 9 Y A} 54 W53 1 54] B2
FU9iF 0)§ TEES HojEr, FuD ol8ASL 85,67 R Relz} ule
A 2% 418 TP U A9 USE} 39002 TF BT BF A4S 7T

A e A9 WEEIt 3,812 THEO = A Ueldt

TS, A, =7, AR FEES TV St Q04 Ail Sl FEdE o &AM Tk

=R =

%Xo

B zn)7h Fsith et

S

o
I =

Kt} A Uehe,
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(Table 3) The sample’s retirement preparation and living condition
characteristics

3 oigrel erze e LI

. satisfaction
variables n %

mean sd

myself 77 9.6 3.71 0.78

myself and spouse’s spouse 28 35 3.57 0.69

job both 10 1.3 3.90 0.57

none 685 85.6 3.81 0.63

(3 408 51.0 3.81 0.63

time to sign up for <6 108 13.5 3.73 0.76

a reverse mortgage <10 48 6.0 3.94 0.43

(year) (20 155 194 | 369 | 068

> 20 81 10.1 3.94 0.53

TV, radio 680 85.0 3.81 0.64

newspaper, magazine 16 2.0 3.56 0.73

information internet, mobile 7 0.9 3.57 0.53

source

spouse, family 61 7.6 3.79 0.71

friend, acquaintance 36 4.5 3.69 0.52

very enough 2 0.3 4.50 0.71

enough 123 15.4 3.98 0.50

preparation for old common 385 | 481 | 3.8 | 0.6l

& short 257 32.1 3.62 0.67

very short 33 4.1 3.36 0.82

enough 348 43.5 3.94 0.54

government support not enough 452 56.5 3.69 0.70

private financial enough 425 53.1 3.89 1.20

products for old age not enough 375 46.9 3.69 0.63

total 800 100.0 3.80 0.65
(Table 4)= FEI%T ol-8AR=2] A A8l 547 1L S40 mhe Fe A= o8 Tt
S5 RojEt) 4Qlo] BE4S, Y4glo] FRsIThn AL FElTd diet v
SEL ROl A ¢ % Ak SRUPE B REA ArjaSo] 5842 Feleio]

e == ARE= A

o= melr}
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(Table 4) The sample’s economic status characteristics

variables N % satisfaction

mean sd

{100 106 13.3 3.73 0.63

income < 150 229 28.6 3.71 0.70

.. { 200 165 20.6 3.80 0.62

(unit: 10,000 won) (300 126 | 158 | 385 | 058

> 300 174 21.8 3.91 0.63

earned income 62 7.8 3.69 0.78

public pension 144 18.0 3.88 0.59

. private pension 9 1.1 3.78 0.67
income

source property for rent 14 1.8 4.14 0.53

saving financial income 20 2.5 3.50 0.61

reverse mortgage 540 67.5 3.79 0.64

children or relative 11 1.4 3.73 0.47

very enough 6 0.8 4.33 0.52

Is your monthly enough 142 17.8 3.99 0.53

income sufficient? comimon 384 48.0 5.88 0.59

short 231 28.9 3.63 0.65

very short 37 4.6 3.14 0.89

{ 100 106 13.3 3.73 0.63

income before 150 229 28.6 3.71 0.70

reverse mortgage < 200 165 20.6 3.80 0.62

(unit: 10,000 won) < 300 188 23.5 3.87 0.58

> 300 112 14.0 3.90 0.66

(15 85 10.6 3.88 0.59

asset (3.0 302 37.8 3.82 0.59

(unit: (4.5 170 21.3 3.67 0.66

100,000,000won) (6.0 161 20.1 3.80 0.74

> 6.0 82 10.3 3.88 0.62

very enough 5 0.6 4.40 0.55

enough assets enough 112 14.0 4.02 0.48

for old age common 420 52.5 3.86 0.60

short 231 28.9 3.61 0.67

very short 32 4.0 3.34 0.90

total 800 100.0 3.80 0.65

QBT She AATo] 71 e 1.59] U vlgke) 74 3 69 9 olge] At
2 M3 Sl SYAE 1 9 he Aol Basha Gl SuA o] FE9iE B
S} B 3,882 7] Uehideh. Th0 el Apilo] SRSt YAELE F

Aol et T Hae w2 A% BofFal Al
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(Table 5) The sample’s reverse mortgage awareness characteristics

o3 oigxe azz o AN

, satisfaction
variables n %

mean sd

not to help from children 310 38.8 3.81 0.56

no method in old age 314 | 393 3.78 0.66

the reason to for better life 71 8.9 3.86 0.76

use the reverse for more living expense 36 4.5 3.78 0.76

mortgage

source for benefit 7 0.9 4.00 0.58

with recomm. of children 60 7.5 3.67 0.73

others 2 0.3 4.00 0.00

subscription {1 year 6 0.8 4.33 0.52

period after { 2 year 142 17.8 3.99 0.53

leaning reverse {4 year 384 | 48.0 | 3.88 0.59

mortgage > 4 year 231 | 289 | 3.63 | 0.65

sufficient amount 425 | 53.1 3.85 0.65

Complexity of the procedure 20 2.5 3.70 0.66

considerations uncertainty of receipt 81 10.1 3.81 0.48

before much guarantee fee 34 4.3 3.68 0.64

subscribing a children’s dislikeness 36 4.5 3.53 0.56

reverse mortgage secret exposure 17 2.1 3.52 0.80

receipt of same amount 77 9.6 3.82 0.40

etc 110 13.8 | 3.64 0.50

spouse 295 | 42.4 | 3.76 0.67

son 217 31.2 3.87 0.57

. daughter 131 18.8 3.82 0.68

rfezi:feorrsemmil;cgzsgse daughter(son) of law 15 2.2 3.93 0.46

relative 11 1.6 3.91 0.54

friend 12 1.7 3.67 0.49

none 15 2.2 3.73 0.80

willingness to none 712 89.0 3.84 0.63

interim if necessary 75 9.4 3.40 0.70

repayment yes 13 1.6 | 376 | 0.60

total 800 100.0 | 3.80 0.65
(Table 5)= FE AT o[- §ARE2] FE AT tiet 14T 11 B/ the FEAF o]
& EEE Holeth FHATS ol8sH | 8 AVl AUEelA ] Es T
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A obr|(38.8%), o] AT =& FHT HE o] glo1A(39.3%) 7Y
ol-gAte] WLt A et FE AT 71 Al ABARRE miE B AFo] SE
A oJ5(53.1%)2F B B Wig des HE 4 U=A10.1%)5 AL2et ol8Ae] vt
Z7F A Vet SEARE 9J3Kwillingness to interim repayment)< “AJEAIE0]
AT 71 89%E AR F O T ek SHATE AL HRt SHAE FHAT o8 TEE
+ - = A U

rolc H

roh

2. 2EES 2t

A QhoflA 2 227 AEHpES WO R ¥ YT AA 7% BF ol
0.055 ARESH GAIA A|lA®(stepwise elimination method)2 ARg5lo] A RS
Attt 25 AgE v o= 23R SAE oo 0.05511A BlZ| = 7t
“go] efget A0 & YERGITHR-Z2] (Appendix Table 1) #=). Egt AeiH |21y
of tigt Z3=(goodness of fi)et FAF olg=(deviance)/df, AIC(Akaike’s
Information Criteria) 52 $-=9] {Appendix Table 2)°] AASIAL}.

(Table 6) 29| H|g| Q= 2A LGN HEH FHAF o]§ W= F-5HA
V&= = 2US°|th. FHAF o] =0 IFS F= T8 99U HiA 7+
o] RS, e SEHo WS ARAY, SEARAE, A 5, AFAY, F
AT 71 A AR, AMIEAGAE, FUSA 202 YEith ofAld- 22(2017)
TollMe A, AE, AR o] TS folgt JRS vA|= 8Rl0F AF
O} & Atz 1HT TRt 82150 7HIAF TSkl Fak& HIA AL 2=
9},

1o
e

=
o)

e
4
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(Table 6) Effective factor to reverse mortgage satisfaction

factor df Wald x> | p-value | order of importance
spouse 1 5.39 0.0203 9
no. of children 5 21.76 0.0006 4
residence 11 28.20 0.0030 5
government support 1 14.20 0.0002 2
income source 6 15.77 0.0150 8
asset 4 13.56 0.0088 7
enough assets for old age 4 40.51 <.0001 1
Consideratio.n.s before 7 20.79 0.0041 6

subscribing

willingness to interim repayment| 2 13.60 0.0006 3

(Table 7)& 25 A8l v Q= 2ARHPO] A5l @ =H] 37ZkS AAISIL YUrt.
(Table 7)& BH, Wl9A7} = FEAT o 8AH9] vl 947} Gl B9t SFEidg o]
£ TSR Q=& exp(-0.5152)=0.5974] RA Uelyit). ol Fe g0 54X}
T w345 vt 9 FARMY0] a3 IS ohal ghe HojEr) E3F FH A o]
A0 A7 HESE FEAT ol89 TELL U w2 B Btk gytEog I}
U 7 S S5 A&l oK (i3] 2017), Ho] AFolA] FolE wWol FHH
w0l 7HI S 4% TINEE AR A0 R QIR ISR o= S 4 4 Ak

AFAGol| whe} FEAF o] 89| FE AT o8N] Xjo]7F skt AFA
2 BARSEA EE O] 42 51| QFarat gttt

ool TRATH GEAUol| el EA Yo SRk Ytk 99t -SERE 5
Haloky et Skt 95]2 el o] YEELO] © =7} exp(0.8159)=2.261H]
TS BRItk AR L3YLA| o] FE AAE IFFS FHOZ oA Q= 4%

o FALS ol g AHRIAIS S 588 H| vk o g FEldFo] S8t o

I‘_R

E

Qto] & &=
USS HojzErt & Aotk
TAEAE AoHE, 2P /2R]9] =22 B 79 tjn] 541 Aof AE5R[0] el
o O TEe0] 2 == exp(0.8148)=2.259H, = RIS 5 4= a3 FHUE
ol gmEL QAL exp(0.7312)=2.0788l, L2ANRIAE exp(0.4833)=1.621821 HhH,



[ 44 EREERRT AR

MIAF/EAAT 5 AHAT SFAE exp(-0.1009)=0.904M, FELEAE
exp(-1.4560)=0.233012 AT o] SRS/ AJrjalo R WA elidet. of= AAF

PHAESAL T g2 2E>E PS5O = oS0 diet ¥pA| B EAR Rz ]It

2 5] B8] Ao ek HE Holrd gtk theo R FAT A U

L7t e AL d84-0129(2012)9 F0IME & 4= 3ol =Hds 7Hd7IzE

22 Zeiol o) 8o thet B SeobA|nd, ] SRk Alo] ATk A
_ZI__

=
bl bl
ot o]8 WEEL RolAl A9 BT itk ol WA FEbAe] 1

=

= nhglo] 444] 9k AolA] Feleto] A7k FES 293 THEC] kFAE Hleio]

$8% 93k 51 9482 oulgit} 8 Aot ole} Feisle] HRE At 20199 129
5 oo FEiige] Al 719iehs AR € AFES 9nt FEAF 7 Bk

£ 719) A SR 0] SAE HolTe A B 4 ek, Wb ool A
E42 525 ofsfoti 71Yshe o] Bl o o, FHUAZY YAFFL v
¥ 7] FELAGSES Wgstel AFPEIEE J1) A AF3E AAFFE BRFet

2 HEol| PAlgle] SA7HA] gl o= AFHH.
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a7 Wgo] PAgle] Holo] Yxigao] AgEe EALS thee] T 71| Aol
ARkt WA, b slet AlelE WXl MEEA| gons 47k QrgAel
A252 20| 7Msai). Hok AMOR Qg Aoksw A] FHARAA} AAFES
gkt diadelo] vgeitehe AREe FeAE ] S theow St
o] A Alo|E YA FAE WEEA otk A Al FEAE Flelo] tiExlalg 2
345} 79 1 Holo] A §0lA] Aol 7Rsstet olelet S4E FE AN
AR At 0 2 W} A Uehd vk, gxiEEe] 3EA W Awae] o
3 ofslPh R AR HQIAHs SR SR A7 HAISL et

HiRjeko 2 FEAket ol Pelsiel Aol gk St o 8x7t FEAte

2 AL Ui o187} th] FEIF o SURE 027 1,224 & RO L

(Table 7) Proportional odds logit model fit estimate

factor parameter df B s.e. p-value | exp(3)
‘ 1] 13984 | 2323 | 09520 | -
intercept 1| 16496 | 2323 | 09434 | -
having yes 1] -0.5152 | 0.2220 0.0203 0.597
spouse no 0| 0.0000 - - 1.000
0 1| -3.1277 | 0.7081 <0.0001 0.044
1 1| -1.4871 0.6577 0.0238 0.226
no. of 2 1] -1.5613 | 0.5897 0.0081 0.210
children 3 1| -1.6779 | 05921 | 0.0046 | 0.187
4 1| -1.8481 0.6257 0.0031 0.158
=5 0| 0.0000 - - 1.000
Seoul 1] -0.0255 | 0.4338 | 0.9530 | 0.975
Busan 1] -0.0913 | 0.4741 0.8473 0.913
Dae-gu 1] 09117 0.5719 0.1109 2.489
Incheon 1| 1.3479 | 0.8589 | 0.1165 3.849
Gwangju 1| 0.0505 | 0.7653 | 0.9474 1.052
residence
Daejeon, Sejong 11 1.7932 0.8908 | 0.0441 6.009
Ulsan 1| 0.3254 0.8970 0.7168 1.385
Gyeonggi-do 1| 0.9475 | 0.4400 | 0.0313 2.579
Gangwon-do 1| -0.7870 | 0.9322 | 0.3985 0.455
Chungcheong-do 1| 1.5815 0.8707 | 0.0693 4.862
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Jeonlado, Jeju 1| -0.4110 | 0.6373 | 0.5189 0.663

Gyungsang-do 0| 0.0000 - - 1.000

government enough 1| 0.8159 | 0.2165 | 0.0002 2.261

support not enough 0| 0.0000 - - 1.000

earned income 1| 0.4833 0.8192 | 0.5552 1.621

public pension 1| 0.7312 | 0.7900 | 0.3546 2.078

. private pension 1] -0.1009 1.0838 0.9258 0.904

;23?::; property for rent 1| 0.8148 1.3175 0.5362 2.259

saving financial income | 1| -1.4560 | 0.9075 0.1086 0.233

reverse mortgage 1| 0.3363 0.7656 | 0.6604 1.400

children or relative 0| 0.0000 - - 1.000

(15 1] 0.5005 | 0.5548 | 0.3669 1.650

asset (3.0 1| -0.0273 | 0.3961 | 0.9450 | 0.973

100,%8,%0% (45 1] -0.7952 | 03867 | 00397 | 0.451

on) (6.0 1| -05113 | 03769 | 0.1749 | 0.600

> 6.0 0 0.0000 - - 1.000

very enough 1| -13.329 232.3 0.9542 | <0.001

enough 1| -12.131 232.3 0.9584 | <0.001

eroush e common 1] -11.358 | 2323 | 09610 | <0.001

short 1] -10.005 232.3 0.9656 <0.001

very short 0| 0.0000 - - 1.000

sufficient amount 1| 0.0047 0.3173 0.9882 1.005

Com;frli?etcymi the 1 q| 07737 | 06415 | 02277 | 0.6l

consideration - -

s before uncertainty of receipt | 1| 0.3087 0.4477 | 0.4906 1.362

subscribing a | much guarantee fee 1| -1.1701 | 0.5197 0.0243 0.310

reverse children’s dislikeness 1] -0.0271 | 0.5327 | 0.9594 0.973

mortgage secret exposure 1| -0.4000 | 0.6744 | 0.5531 0.670

receipt of same amount | 1| -1.1357 | 0.4039 | 0.0049 0.321

etc 0| 0.0000 - - 1.000

willingness to none 1| 02022 | 06866 | 07684 | 1.224

interim if necessary 1| -0.8390 | 0.7248 | 0.2470 0.432

repayment yes 0| 0.0000 - - 1.000
T, FEAT S o3l dFe = 890E0] T3l E45] 218l s
JBOlF HpE SEHUSE o5 Al9fet 21719 HHeEs thdos Ewet 5t

o= dAR

AAEE AHgsle] 2He] 2A1E SALGE A
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EAAE IPRFe] TS AZSP| Y5 At (goodness of fit), A og%
(deviance)/df, AIC(Akaike’s Information Criteria) 5= $%52] {(Appendix Table 3)
of) A
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(Table 8) Effective factor to willingness to interim repayment

factor df Wald x? | p-value | order of importance
age 5 15.80 0.0074 2
having spouse 1 6.98 0.0083 3
residence 11 25.98 0.0065 1
income 4 11.06 0.0259 4

(Table 9 FEAF FEAT ol ot 2A2E JARF Aot 02u] 24
2 AN Uk WA} = FEAAF ol §A7E AP i ol gApuTt FeieT
FEAR O] Q2L exp(0.7563)2. 1304 7 ekt AR 854] o8
65A] ofste] FEIAT TR olgF Q2= 17.314l, 65~7041= 13.0481= Yo7} &
FISE AT FEAT AT Wbt AT MU A5 Y Wi 450
100~300%F € » 1005t 9 o]st ) 3005t ¢ o4 > 150~200% ¥ ) 100~150%F ¢ <=2
2 Fe0i3 FEAT OIS 7] Lehde) oS A B v, FeEdiE SRS oY

o QL Fi WL Feio] gt Al PelE adlurks o, oA §, 4
S5} 22 0840 B Aol FRS W= Ao oA,
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(Table 9) Logistic regression model fit estimate

factor parameter df 8 s.e. p-value |exp(f)
intercept -4.0090 | 1.1382 | 0.0004 -
having yes 0.7563 | 0.2863 | 0.0083 | 2.130
spouse no 0.0000 - - 1.000
{65 2.8510 1.0714 0.0078 17.31
<70 2.5677 1.0466 0.0142 13.04
age <75 1.7593 1.0513 0.0942 5.808
< 80 2.0003 1.0409 0.0546 7.391
{85 1.6811 1.0615 0.1133 5.372
> 85 0.0000 - - 1.000
Seoul -0.3254 | 0.4339 | 0.4533 0.722
Busan -0.8209 | 0.5411 0.1293 0.440
Daegu 0.5815 | 0.5517 | 0.2919 1.789
Incheon -0.3033 | 0.7628 | 0.6910 0.738
Gwangju -0.3704 | 0.8796 | 0.6737 0.690
Daejeon, Sejong -1.4636 | 1.1104 | 0.1875 0.231
residence

Ulsan
Gyeonggi-do

-14.761 | 1064.1 0.9889 0.01
-1.4439 | 0.4667 | 0.0020 0.236
-14.682 910.2 0.9871 0.01
-0.9667 | 0.8435 | 0.2518 0.380
-1.7897 | 1.1058 | 0.1056 0.167
0.0000 - - 1.000

Gangwon-do

Chungcheong-do

Jeonlado, Jeju

Gyungsang-do

N [N (NS U I i, N NUEFON ORI UNI VI VIS (VIS [NUII (USN IR [NUIIS U (e T [ (Ui pUey RV U I T I S S

<100 05201 | 0.4757 | 02743 | 1.682

income (150 0.4726 | 0.4386 | 02812 | 0.623
(unit: 10,000 ¢ 200 0.0168 | 0.4309 | 0.9689 | 0.983
won) ¢ 300 05930 | 03877 | 01262 | 1.809

> 300 0.0000 - - 1.000

(Table 10)2 FEIIT T4 olfrE Bz S 23t} S&/d% satAt o)

/b 8 ol vh = o] 7]l mIAH(25.0%), e dFlo] Auao.
& 23gk o] 53191 2 2obAI(21.5%), TR 71 o] Wgto] LA/ 92 2 2ol

(21.5% 502 Vet 23, Feold 719 A WA 2 YAFE 5 o184} rilold

I 1HAF 7] O UIAA Y A9 FEAT stef APl B T4 3
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(Table 10) The reasons to interim repayment

variable reasons n %
I want to hand over the house to my children 18 12.5
Because my children don't like 1 0.69
I don't like knowing that I received a reverse 5 3.47
mortgage ’
To prepare the money needed for retirement in a
. . . 11 7.64
different way to prepare in a different way
The total pension received seems to be a loss
. 31 21.5
compared to the house price
the reason to The monthly pension amount didn’t meet 36 25.0
repay midway expectations '
through When changing mortgage housing(moving, etc.),
. . 5 3.47
the procedure is complicated
After joining the housing pension, the house price 31 215
will go up/go up ’
I need to dispose of the house, such as joining the
. . 3 2.08
house with my children
Because it is necessary to move to the residence
due to health reasons, etc.(entering a nursing 3 2.08
facility, etc.)
total 144 100
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Appendix

(Appendix Table 1) Score test for the proportional odds assumption

chi-square

df

p-value

46.8

41

0.2456

{(Appendix Table 2) Model adequacy and goodness of test for the proportional

odds model
statistic estimate d.f. value/df | p-value
Deviance 779.82 1359 0.57 1.00
Likelihood ratio test 209.48 41 <.0001
R? 0.2304
Max-rescaled R? 0.3146
AIC 930.66

(Appendix Table 3) Model adequacy and goodness of test for logistic

regression model

statistic estimate d.f. valug/df | p-value
Deviance 479.28 777 0.62 1.00
Likelihood ratio test 75.15 21 <.0001
R? 0.0897
Max-rescaled R” 0.1793
AIC 523.28
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Abstract

This study examined the factors affecting the satisfaction of the use of
reverse mortgage subscribers by using the proportional odds logit model based
on the latest data from the 2019 reverse mortgage demand survey by the
Housing Finance Corporation. As a result, the main factors influencing the
satisfaction of using the reverse mortgage were sufficient asset level for old
age, sufficient government support system, interim repayment plan, the
number of children, the presence of a spouse, consideration for reverse
mortgage, asset level, and income source.

The reverse mortgage is not only a useful tool for preparing income for old
age groups under the middle class due to the stability and sufficiency of
income, but also helps to build confidence in retirement income and
psychological stability to live in their familiar environment. In addition, it
suggests that, in order to build satisfaction with the reverse mortgage, it is
necessary to consider and understand the financial situation of the individual
and the reverse mortgage system in advance, and in the policy aspect, steady

efforts to improve the system should be supported in the future.

% Key words: reverse mortgage, recognition of reverse mortgage,
satisfaction level of the use of reverse mortgage, old-age life,

proportional odds logit model
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sty FAE AW (sharpjin@skku.edu), A1A=}
ok dgadisty. AAS SR (mydkfkqldk@skku.edu), TAIAR}
=5 2 2020. 5. 21, =& FE $£4Y: 2020. 10. 5, =& AR EHL: 2021. 2. 18



[ 62 [EREEECRTERE

l. M2

[ S

AR 21Qjo] 518 9 &3}E|}lr. o]ojA] 2017 & 7RISl wht HHJAF HA] AR
< ZSsAY ARARY 718 S5 e ASAHESEY] o] 7R =8
9193] 2016, 2017).D) ASARESEL AFAL} QAR EA5H A2 FHI= UL
A5k, AR e FA|Y SAPFEASNA AR R ERET, S 3 oA A=At
8 & FA7Y obd A2 FEOE s thRARI AR S T SshuTh o, ASA
EZ3H2 B (Tier 2)°] obd 72X Tier 1) 2= IFH = M3t PRbd o= qb7]
7} 309 oldolal 9] T A] o] 7RsSt WA AAS 2 AMAe] Sl
A, 1AL HA| 917 Sl T O S91Q] SRSl AEe R, 49, o
9" Ao R HRErhs oA $49] Sl &ol7t Alet2)

o3t AFAREFTAL] EAol weh, s+t 7 olF thero] BN AlSARES
A g0 F5otion, tokre AFARA 7S BA o= H9Eet Ao w mETh
53], 20239 2180l og=olqk= M= =AIRAYIE(nternational  Financial
Reporting Standards 2017; TFRS17) ¥ AIAFo A% (Korean Insurance Capital
Standard; K-ICS)°ll thu]sto] Al Fo 2 u]E(risk-based capital ratio; RBC ratio)< 7H

A §9lo] Aol mrek, HRg)] MRS HPL M ohfet I S

1) 289938, BN SN, A A2016-15%, A2017-28%.

2) BE 7|7 &, FUolA BSA] oJF] daE ASAEEEe B 274 T 234
(call options) HE|7} ZgE]o] k. gutzog AEL X9 PAPL 7IsaiAE E
59 o]% AlHo|| 27|48 sl Aol AN, EESALY] Fe, 8] AFEH(step-up)
Z7o] IgPdZRE 109 & 132 A/t S2347 S22 Aol A5 @]
Eoll, EEIAR] ASAESTEL S Aol digh gelo] Aidez Aoy & 4= 9l
o} E3F HEsA) ASAEEUS 22 wEsh A7lE 2016W02, 20208 FA] Al-7}
A obz] S YA S Q= 7I7te] AYAIA] ot Y 42 FFS ERIsh= gl
olggo] k. AFAESH] F23H 2T o7 TE Aol FF A7V} Qs

3) $=AHE(2020. 2), “NAMT AT YA A AREFA- FUHAA dlelRAT.
ZAH)Z(2020. 3), “HIA A FAZIE B 19 © A7) 2023WRE AJF.
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wy: yomaMe caans su0z RN

%Y Slg= 1330t} HEIAR] ASARES A WHHS (Table 1)} (Figure 1)°f 1+
ER} itk (Figure 1) 201695E 2018W7HA] el ASAHELS:

HojFm, J99 &3} 929 A
2 =S veitt Hx
| 129 o] %, ANk o Wt} ST QL 3
HH7Ie] = 20169 1,440900l4 201783 2018|] 242 1%
9,733910% 7haj2A F7kok= 2 & 4= loH, IFFHY A Pt JA
9k 4809 ¢, 20179 2F3,3479 ¢, 20184 2F 3,947

(o]
CEXE

& duvtet Bt
ASAES Y] A7z 3009 €Oo=

Z40] g} 3
12 Yehir 7w
S AL 2016

oAty

LY

o]E

lee & 4 ik W RS

= o

0] o]t

6,73699% 1%
] 20169

(Table 1) Hybrid bonds issued by domestic insurance companies

Insurance Companies Date of Issuance Notional Amount Interest rate(%)
Company A (1) Dec. 9, 2016 300 5.30
Company A (2) Dec. 21, 2016 220 5.30
Company B Dec. 29, 2016 920 5.70
Company C (1) Mar. 31, 2017 300 5.60
Company D (1) Mar. 31, 2017 350 4.93
Company E (1) Apr. 13, 2017 5,000 4.58
Company F Jul. 24, 2017 5,514 3.95
Company D (2) Nov. 9, 2017 5,572 4.47
Company E (2) Apr. 23, 2018 10,673 4.70
Company G May. 21, 2018 2,160 7.50
Company C (2) Jul. 31, 2018 1,900 5.60
Company H (1) Aug. 17, 2018 3,400 4.90
Company H (2) Aug. 30, 2018 1,600 4.34

Notes: 1) This table illustrates the insurance companies’ issuance of hybrid bonds from 2016
to 2018.

2) Figures in parentheses are the number of times that the bond is issued by the given
insurance company. For example, Company A (2) indicates that it is the second
time that the insurance company A has issued a hybrid bond during the sample
period.

Source: Public announcements by each insurance company.
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(Figure 1) Trends of hybrid bonds’ notional amounts

2016 2017 2018

Agg. notional amount A 2. notional amount

BYOP ARSI wage] ok vt Sk oL, AgAS e W] 1
BojAke] 2940] T} ulX| Japo] WML SR A7 o]0l elgkek. webA,
HYPL LG ASAES 110] BAS AFHOR B 22, BEs)e)
) B oAHe] £82 5 it Eek, R A5 1A o) ojik wsp

TEE v, B PR BAATR G BRI Ay 9 2

A BHSAS] AEAREA WY 0] JFS VA B AU, SRgoR 2
A2~ 37EX(logistic regression) WHES ol AZAESEE WPol= HHT|A}
o} ol wgs|Ae] ATA 54 oIS sk Bo, 2 A7) AZRYE A 1B
YA BE F ASAESES EHT AR AlRPE]] FE drfsto], HAL] SlHARA
4) B Ao AMgd B AFARY A He AFEITAF SHo]R]9] BEIAL A-AdT

7ol E(http://www.kdic.or.kr/insure/guide_line.do)& WOz A oH, FQ

Axet #HE N ARE ASEEZAF SHoIR9] AYEIA F8 QPFEIF

(http://www.kdic.or.kr/insure/manage_ah_info.do)} £3|R AL A FQ AESZ
(http://www.kdic.or.kr/insure/manage_ai_info.do)& 53 35ttt
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ZAAE SIAHEA(Firth's logistic regression with rare events) FFHE(0]5}, S|AHARA
ERAE FA)S S83HFirth, 1993). ASEA 23, A71(q-1D9] RBC B, FAAKE
H]-E(risk-weighted non-performing assets ratio; RWNA)Z Z}ZF H 5= A4
X(capital adequacy), AHAFEAZd(asset quality) AFEZF 421 7|HL4E F71(g)0l
ASARES TS YT E0| T710k= 2& ERISII o= A EE AR Hls
AL E ASARESES LT fRlo] Aval & 4= o, B4 ApbdAA 71 55
9 AHEEE 52 Yol BAIKAP ARSARESES Wt 7189 oAt AARIES)
TR0 & ShAl Awid 28 A/ A #HE0] HASAE] ASARESH T3] n]A|
+ o] HAIA] Fof wet tEXIE Rtttk Ul EASAE AP EAAKlife
insurance companies) 157 E33|AIR} £l F A non-life insurance companies)
117) EYSARE FLasto] AmEfon, tR7IA| 2 ASARESHS Wt Bsiet
T1A] 952 HRASNE Uro] EgetEe] A HAlE 820 RARIH A2,
A EFALS] 739, RBC HlEo| W HASNLSE ASAESHS U3 &80] &
2 ZZ& FRIsktt ol= 7129] /143 o], TFRS173} K-ICS =942 FFal HRABJAL
7h A2 gE 9 AZ2AAY TN S5 A6 ASARESES ° I felo] AdE=
UAIRITE. WHA, ESHEAAL F2-Z FARF A}, FARME HlEo] &2 7Y
A5 WY gEo] F7Iske A& SISt ol2et Ak AEEIAR] HSH &

=, ESEAAR] 4F RB

>
i,
i)
ks

S
o
i

£ A7 AR} S siAle] AR TaEHo] TES Sefsta A

5) AAE(2002, “AFTAEZTH =49 v, FEEEHE, A1d A4535, pp.
18-23)2 AlFZAEZSHo] F87|9 ALtz HHset HH A (leverage) HI& S 5
o] Bxoz ZgE £ Quiy FHSIULE Y- AYPF(2018, ‘Y AEAESE WY
o] ul-g o] BA" KIRI BEE(EAL), A448Y, pp. 1-7)2 Q] AAA] digh =g
SIAF AR dge BASH 7oA 20169 Y AEHE N olF AIEARE
SH Igo] Ukt glom, EHTAEC] RS 59 HHOoR g SHS WP
o B4stgct s, #R BEY AEEL 201693 2017490 AA JRgEIRleH,
201640 EFESIALY] AIFAESA  AAEPo]l FEEY, 20179 FASATIE
[FRS17 A& tiuE HHog sl AHEEE 5 tifst 539 AEAESd Udo] 58
ATHEEY3] 1A A2016-155 2 A2017-283).
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A FAEE AHsiH, SR sy S T ot Al AleE BAA 78S

o

B =50 74 theat Pt A IS A70] FAl9 Tl A9 2 A
< AAIBH, A 7L B0 A EEAzol Aubiec] Bl Awge. A Ve
© HEEA A3kE Holw sHT A VAL B3Q] AFAEEA Wo] e HAA

2 AAIshe, aE A VIS o) 22 foki

ANSARES T HYDAL ] TAS AR tro] =i ASARESEe] Wego] &
3 B n|A= 9IS SHA R AuEglon, oje} weste] HA|7HA] ZPH A
T vt A AAS(2002) ASARESE tisl e 2 24 AARoA ASA
250l Tier 1 AEC & A=Y, 28 5 F87199] Atz A5}t 9 HHA
(leverage) &t 5402 g8= &= Q1SS YRt Eo] 232 4
W3 ofgo] 27, IS B9l FF vk 23] I, HEY 1E 5 Al flgt
AF2EE Te 5 Aokl BAF o) fARE AT, A HUF(2018) sie]
ALl et B s|Ake] AFAE S EWago] Sl W, sid 39 S e
H|-&3 HelZ BASISIH. AISAESd I3s S EEAPL 710 4= 9= oo s
= 39)|R] ZEju]|A(foreign exchange hedge premium)S S3f i3 & o
A3k, Aol sl Aok oAbl SAVY ErlAEo] WE e A A% 52 &
Ko, o mE= Ao R w2 F2et A S0 o5 o= It HlE2] 57t

52 S9itk Tt AR BESA ISR WS 2Yshe 0lo] Bt ABw

I
::1

Hl-g

N
T

ole} grel, 1A Sk o] ZHolA AFAHESE Wt SARE 75 Sk §

A0 et A7 JRH Ot o] ZASITEO HHY T4 A oA A

0) FISAe Al AdS S7MIPIH 7IEARES SEE o Qe FEolRke SR AF



IHSAYIE ST ASKEFH vy yyEEse cduane sy02 )

©

25 5 AT 71 S5 Akt pHe R T fASAVE EEECH, T
A 22 F5A BAIZE 7199 71 H ARl A= Gl BeiAe ARt A
7} oln] A=At T3, 5] AT AR S ofYARE, AEEPS St A+
= XY B AR v 7ES 350t Al A EEA] A EAECEY) o
A, A S FARE A 3o et AFE v oR, UaRAo] fARE Al
SRS Y Tl M e 52 4= AUk

WA, FASA & AREERE JPAlo] s 71doll plAle el Bl ] At A
FEUO L, ASEA ] It Aife At =2 fSARE 54 AAEY] 34
A g3 AESE A= o2y} 2tk McConnell and Muscarella(1985)= 7]go] &
SSAN Higt Aol A Al A vt FA18)7) b2 wivt SAE SAISH]
o], FASA SAIZE A RS Atk FAIS7HdE 43k Cooney
Jr. and Kalay(1993)= Myers and Majluf(1984)2] &S Eesto] 7|42 &dA7H4]
7F =9 3= 7HE < Qlvke 7HEslel R4S Aldstalon, 5491 ARVt kS o, A
Al 54 SA7E F7HE #0l= Aol 7Iesiths A gt A8+ ==& =i

©)

AN §ASAL A 7120l F571 598k QlE A1) Hlgo] ureh 4] wig S Al
7] uho] 27 bt 0] Qg W] gk 7H5 ofo] M RSk &
3, BA Al Fo) F74 UhSS BRIstol SAE b S ABshh BT, R4, A

ARZAT fARIE Tht, S5R39, B4 Al 2R84 (equity dilution)o] -2
7F QA A B, dutdom HYsAe] o MaEA] ¢kom, &3], IFRS17 =9
L UET AEH|E F=0] QAo FE3T Ao WA} 7]—u%o]- Al ZREZHo]
U 529448 5 ARYSU0) o dese o= geiA ok g, B A7e] B 7]
Z10] ofd Untael Aol fAEA AEARSAT} Hiat %S ¥ 4 glome,
2 A7e ASARTHE Bet 7HES dYshke ol fAAS5A A9l 2 a”le] et
AYALE L83tk

7) *J%XPP:%E Qo HY3A = AR TEe S5 HOH FAAES ol o

% glov, s UL ABAESAT} tha Folrt Yk ABARZUL |} 3

7 7\BApEo 2 Bexlo] HEs|Ae] RBC HI& AEES M Theke w, Selal
& W S} Ao} 9l HedEoR Padck HolH AEARZE ), &
& FPAe) 4Ag m AEAes U 9, FEgue Wwivk o g e
1zie] 59 el e e Apos OWEJL 880l MYHoR Fagt of i
of, 201743 2018974 WE Fihdo] 20234 =o] AGE IFRSI7O] ot
R cfulRo A ﬂ%x}izw FYUsH e Pt B ofglgo] Atk

§) A8 (1995), “SBAe] FAlET, Anpeld, 2128 ALZ, pp. 75-92
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83H2001)2 HSARA 380l T3t ALolA], oA pH]E T AFHEE 2= 7]
AAE LgshH, olE sk 710l Hiet AP HESo] tiAl= S Aol2tal St
oh B84 gl It 282 AXske ATk A Ritter(1991)= At 447
(initial public offering) 7]l thgt 37 B-{-7171=2E(holding period return)
= & AFolA, 0] A= Ax3t 2 Hdth RAASA] Aot At A A=A
o, TRV Z o]t AR EE ’4lo] A7IA o= 7|4 Hd] FE4 dde F= A
It Loughran and Ritter 1995; Spiess and Affleck-Graves 1995). U7}
2, Blum(2002)7} $31%9- 7531202002 T30 TPS BASE Z17t0] o] 2 Aet

ASEA AT7E F3l, FEAEe] YA oR &2 ojxfHlgo] WAl Fgol & 4
152 A5tk Rai(2005)= ASHERE a5k 719E 2ASHITE s Aol o
H, MR Y o], TN TPARR] AAZ ¥ (systematic risk)o] HAE S7I5}
+ o] A=A Ryu and Yu(2020)= ASARESHS EHT 71949] FA9fRo] &
71H o =vt 7, 30 AR T A#E [FolsA WA= Zear BHch
ESE o Mg To= Qls] T7|A 9 oS 23518 Hashe 22 ERISIH.

HhE, ASARESde] 2 B719F 20 Wt A7e FAIA SAISHA] ekett Rt

;O

ll‘U

o] AHE Ao 282 FAom, Wi RS0 sig 7192 717 AlgollA i
= Aol SRS SARITHAL 5 tHKrasker 1986; Myers
and Majluf 1984; Ross 1977). U 7|9 /434S tido2 §F AA+ollAl, AEst-olg

22009y = =4 Ao+ 23diE3 Z(bank lending channel)?] #5271 222 ¥
Ao, LJge)7] o] 7|9 thEErrT Woldl YRl s AL vFo] Erie A
= 30tk ole Il Aol AA| 7199 AaEg Ho=A thEko Jdadgol
a3 Ak TS ARITE A 0184201002 71Yol 54 B2 AEEd o]

Aol FHHAE Aldsto] 71 2ARITAL YR oH, 59, o#%t AlE she 7199




SRS IE =T NER2EY wy: dysane cdzaie sy0z EEN

3% TP AuzkEY Wi AExde] oo 52 It |84(2016)
2002¢ o¥2 FISA SAIE A% 7199 1S slR7 e a7 lHal Harsh,
FASAL SAIZE SAIZ7 142 FAdet Aol digt RS Ageitial spAsiich. AR
o] BfA = FARE A7t7F EAsk=T, Dittmar and Thakor(2007)= 719&
Ao it FAPAR] Fo7 Qb= A% SA tiAl ARE st AR EE it
A2 9FEtt Dutordoir, Strong, and Ziegan(2014)2 719 R|ui722} HSARA Q] vy
Z7o] TAPL JSE B1H.2H, Fuertes and Serena(2014)+= I3k} &ago] Leyate] 2
FARAC S FA] eb=rhal g13tt Levi and Segal(2015)2 A|=9] wWslof uk=
ok %{(hybrld securities) APFENE AP O, 54 Sdo] FAZ 2572 wiet vl
W3 AR = 71Xl o o] S7Ishe As SISk ol= Sde] AR
o 57} Hhego]] RS Erh= 2 YvlRitt. Yu and Ryu(2019)= AAVREC] =AY
>39] FAfRe] E545 did 23] IF FAAES TAY 7hsAdel SR ¥
Fk & AR fleh 22 71E A-Ae] wel 7| R A SEE AREES H A

l
?

r

rp

SRR 7% $50) et SR8 S/ A0E WSk, ofo] ute AEAEE Y
o 717 3718 0 olpgict. olot Bl A77HES That e

7Md 1: A Zo]u] o] SR ApE %
BT AZAEZA L vhe)sh

O_u

7% =0l "igt =271 S71sH, s

go| Z7Kich

M 2 ARREL 4RI 5 BRI ATARY BT BARSE ARG

£40 8 AFAES S TIYL o] 571t

Iﬂ

o

o

of714 BB AR ARl that AT ofFRFBA Ero| o] AN B
AL AR =S v o TR ARARN AR ARPEOR 4R
A, AR, 5oVd(earnings), 1213 § 54 (iquidity) 1=t olo] ute} £4
o ALgF WSS PARIE B AT ojeist AYATE o 9ok g AHEE A
93, BB} ASAES Ugo] TS oY 7HEE FAL0R Selstiuat st o

(



HHISHT HI2H H1s

Il. B=Xtz 2 UHE

1. Bt £ TFH-

B A7 B} 1-5-9] AR EAS Wiojshs 8 AHEE HAof 283t 71E
AYAT L FE9198] Ao 2w B ARF DT PRAAY 71E S5 T
o] BXow ASARESHS YHsHH(EAS 2002 -891€3] 2016, 2017), °k=
IFRS17%} K-1CS TUE SHE AAI0NA 1S FEejd A 0= Helrt. of2f3t QlakaA|
7} Abdolebd ASAHESAEE TaPohs 7| ARdEE Sk Shs BasIAleL A}
Bz 9 ARARE 59 S0 Alolg BY 20 aliddl 4= Qlrk. wlehA, & ATt
£ HISIAL] AFgE o] tigt 8 ARE Aol xFeh, oj2jgh 8 AHe oFE
T3Pt FAloks B AAdEd oS VR0 R ARSIt 8 JE 5
A3 gL ot 2t BEIAL A8/ digh X

3, F5799) vl 7HA] FEo s BRe 4= Qlrk AHEAAY A®E= RBC HIE, A

Lo

AE2E Grl%ololnet profin) 50, #54 AERE $A7} vl ol k. 2712,

A=Hs} o] A B2 @A) HISh e A9l R 37 Blek O gt

A Z7loln, ol Aol HPA} e) Rahg Wy Yot o) et gepd

S QJck. whebA, ofefa 1A Z7lo] st R91S Bajsly] 1) 2 Bl 24 u]

28 thgusE A8

0) SlFEABA FloloIE F71%00] et T ARHBUAo|=S AT, £
7ol AL RAC vigs A Mg @1e0le] S84 vig Fe o ugsiel] &

HG 20 AR ARl g EANE Sl ot ARLol= oA We
2 Agshe, BISAIAHEN]E, TAolsle]Alulg So] olo] s,




IHEAYIE CUn MBK2EH W yyusse capuns sycz ]

EA0 ARGE A 3IE W} Z40] 4k WS TR k. WA, AREA A AR
& RBC HI&9] AA 218 LnRBOZE A& M, RBC Hl&-2 HA3lAe] 4| 718
A (Total available capita) ¥ I ¥rGSt BQ A RRA(Risk-adjusted
capital) V&2 WeRHTh, 7412 Q1 A2 ot 4] (1)3} £t

(Risk— adjusted captial) } 1)

InRBC=1In{ (Total available capital )

AL A F 2= FARA U RWNAS ARSI, sl W= 34 E7Thd
A Assets) 8] DR Substandard assets), 35212 XK Doubttul assets), 5=
JEA A Loss assers)®] 71s FOE A== 75 FARE HIER ALK A=
A2 ofFf9] 4] (2)<F &,

1
(Substandardassets) X g-l- (Doubt ful assets) X %-‘r (Loss assets)x1

@

RWNA =

(Assets)

494 A= F7]4=0]9] H]E{(net profit to equity ratio; NPE), TA<=2] H]E(net
investment profit to equity ratio; /NVE), E849] H]|E(net insurance profit to
equity ratio; INSE), 1811 FJHo]2E(operating income ratio; O/R)S AR&3IT].
F7140]2](Net profit) 52(Revenue)llA 8- Expense)™ M2A(Corporate
income tax)g A7 0}F-0] 42015 YRt ©7]0]9] v, FAE g, HE
o] HlE WS Z FAE(Lguity) WH] B71e0ld], ERE(Ner investment
profit), BRAEN(Ner insurance profin® HIE&E AMERith. FHo|dE2 I
(Sales) H¥] BBl Operating income) 22 Ar&dtH, ZH2te] A& Al ofafj9] 4]
(3), (4), ), )1 Ut Sk

(Net profit)  (Revenue)— (Expense) — (Corporate income tax)
NPE= =
(Buity) (Byuity) T
INVE= (Net investment profit) )

(Equity) ’
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(Net insurance pmfit)

_ (Operating income)
Ol = (Sales) ©)

TR0 2, 57 A3} 24710 Al it At 573 BR&(liquidity ratio; LIQR
TA A 7t A3 BEFe] Y8t SN Monthly average insurance paymend2] 17 £
71 2 div] 7-a/d AMte) vIES e, Fe AR} Hle(net cash flow ratior NCF)R=
B0l ez AFsk= B Premium paid) i8] BESRIE R1=R= A2 vlg
= UERdt:. 7873 9] AR A (7), @ AR BReR] A2k 4] (9)7 2t

LIQ= (Liquidity assets) )
(Montly average insurance payment) X3’
NCF— (Net investment profit) +(Net insurance profit) % 100, ®

(Premium paid)
upAeto 2 HHSAL I AR WA v[&(LEV)T AANFR(LnTA) W4 ARSSh

o} A HES FARE ] SR Debn 2 AlitotH, bt SR Total
assets)| AFAZTE Ft g ARSI AETA2 oFl 4 (92 4] (10)3 2t

_ (Debt)
EV= gy ©
InTA=In(Total assets). (10)

B0 A1 BB} RO el W50] |2 EAE (Table 2)9] Panel ASH
Zou], wid 749 AR Panel Bol UEhLH 9l £ 3RS o) 7]QS Aol 2

E ) HESIAL & 2670A19] £71d AEe wslelal qlon, TR 77K 201735

Dickey-Fuller) 272 &3 U5 o™, Be A7} P A BRI, 3 A=

© AR ASA] s} 8 AFER A=} FnGuide, S840l Alsshe &
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|E5AEA| AE(Financial Statistics Information System; FISIS)E &3l =55}tk

(Table 2) Financial solvency indicators for insurance companies

Panel A: Descriptive statistics

Mean S.D. Q1 Med. Q3 Skew. Kurt. ADF
LnRBC 5.34 0.35 5.17 5.28 5.39 1.69 7.78 | -4.54**
RWNA 0.11 0.10 0.04 0.08 0.18 0.79 -0.09 | -4.81%**
NPE 0.07 0.05 0.03 0.07 0.11 0.70 1.02 | -3.64**
INVE 0.10 0.20 0.01 0.07 0.12 4.52 29.24 | -5.81%**
INSE -0.03 0.06 -0.05 0.00 0.01 -1.74 3.40 | -4.51™
OIR 1.15 7.47 1.06 2.18 3.76 -5.05 28.78 | -4.22%*
LIQ 296.35 | 521.46 | 148.41 | 200.36 | 289.74 | 10.21 120.66 | -8.74™*
NCF 81.43 83.89 37.02 53.60 85.73 2.65 6.57 | -3.92%*
LEV 13.43 5.81 9.43 13.96 16.54 0.75 232 | -3.58™
LnTA 11.97 1.56 11.42 12.10 12.82 -1.10 2.03 | -3.67*
Panel B: Correlation matrix

(1 | @ ) (4) (5) (6) (7) (8) 9 | (10)

(1) LnRBC| 1.00
(2) RWNA [-0.39** 1.00
(3) NPE  |-0.14™|-0.13* | 1.00
(4) INVE | -0.04 |-0.20" 0.06 | 1.00
(5) INSE  |0.22**|-0.16**|0.51***|-0.46*** 1.00
(6) OIR  [-0.36™* 0.13* | 0.07 [-0.34**0.51**| 1.00
(7) LIQ 0.53***1-0.16**| -0.06 [0.18**|-0.17**|-0.76** 1.00
(8) NCF  |0.39™*[-0.44** 0.11 |0.73**|-0.20**-0.61***0.53**| 1.00
(9) LEV  [-0.67**0.18**]0.61™*| 0.08 | -0.03 |0.14** |-0.21**-0.14**| 1.00
(10) LnTA | 0.02 | -0.04 | 0.14** |-0.48***0.53** | 0.68™**|-0.47**|-0.51** 0.01 | 1.00

Notes: 1) Panel A shows the descriptive statistics for the financial indices, and Panel B shows
the correlations among the indices.
2) Mean and S.D. denote the mean and standard deviation values, respectively. QJ,

Med.,

and Q3 each denote the first quartile, median, and third quartile

observations, respectively. Skew. is the skewness, and Kurt. is the kurtosis of the

sample data distribution. ADFindicates the augmented Dickey-Fuller test results.

3) ** ** and * indicate the significance at the 1%, 5%, and 10% levels, respectively.
Source: FISIS, FnGuide, and KDIC.
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912 4= 91w, (Table 392 QA SIet 8 AFRL5o0] HAlA§ao] wret 414 Kol
7} A Auit S AEEIARE & 157P} 9lom, SSEEAR: 11714} 9)
o WA, A A S Auue, dubeo e EusiAe] RBC Hlge] LsjuAt)
RBC HI&HTE 2 22 S18 4 9k 4ol A\ 9] Qglololge Aljshe, A2 of
o] 97]¢0l0], Falto], Bido] miolA] BEEEAE S Sole Kol A U 5
oIk, 54 AL O] 95 MR} B SR IS T AL BE AEREA) S o
o, EEHAL Apilo] SSEHAL AT o §EA0] ki @ 4 Sk v, B
HIES SHRFARE 0,15, FPRAAE 0,08, SR AEERARG 5 W) 7t
o] et} mhAjaro 2 aelA] Wt AR A AEEEAE 2 A & 4 9t 5
2 AES el v WA AR} ARHoR o AU HAlEm, &
BRARE © 7 AT AT AT 0 BAlsh A0 R e 4= ek

(Table 3) Financial solvency indicators for life and non-life insurance companies

Life insurance company Non-life insurance company

Mean S.D. Mean S.D.
LRBC 5.42 0.38 5.21 0.28
RWNA 0.08 0.08 0.15 0.10
NPE 0.10 0.04 0.02 0.02
INVE 0.11 0.26 0.09 0.05
INSE -0.00 0.05 -0.06 0.05
OIR 0.37 9.67 2.23 1.73
LIQ 377.69 670.53 185.44 102.19
NCF 109.72 101.23 42.85 10.96
LEV 14.51 5.89 11.96 5.40
LnTA 12.07 1.76 11.83 1.23

Notes: 1) This table shows the descriptive statistics for the quarterly dataset of insurance
companies financial solvency indicators.
2) The columns labeled Mean and S.D. denote the mean and standard deviation
values of the given variables, respectively.
Source: FISIS, FnGuide, and KDIC.
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BTt BRI AEAEET welo] Bt PETA WS 201640 2= of
4g) T2 71700] 1A Hohe A7} oIk olo] 2

(Table 4) Determinants of hybrid bond issuances (full sample)

(1) (2) () (4) (5) (6) (7) (8) (9)
Intercept 6.563 |-10.192**-8.420** | -8.670™* | -6.708** | -9.199™* | -7.625** | -7.295** |-11.265™*
PHa2n) | 659 | 68D | (499) | (3.88) | (6.25) | (5.45) | (496) | (6.43)
4767
LHRBC1-1 (680)
5.779*
RWNA[’] (336)
7.981
NPE(*I (227)
2.327
INVEt*l (139)
1.300
INSE(’] (003)
-0.068
OIRt-l (250)
0.0003
LIQ[-I (164)
0.002
NCF{-I (021)
0.084*
LEVH (273)
LaTA 1.248* | 0.531* | 0.397 0.454 0.316 | 0.523* | 0.378 0.348 | 0.582*
T 613) | 317 | @21 | 232 | (1.40) | (3.12) | 2.20) | (1.98) | (3.35)
Converge| Yes Yes Yes Yes Yes Yes Yes Yes Yes
AIC 76.25 78.99 80.13 78.17 80.34 70.67 61.02 05.81 70.81
Vid 0.0400 | 0.0244 | 0.0193 | 0.0118 | 0.0090 | 0.0154 | 0.0120 | 0.0089 | 0.0197

Notes: 1) Each column, labeled (1) through (9), denotes the regression result using a given
financial solvency factor as an explanatory variable.

2) The figures in parentheses indicate the Wald statistics. Converge indicates the
convergence of the maximum likelihood estimation; AIC is the Akaike’s
information criterion values for model fitness; & is McFadden's pseudo-R°.

3) ** ** and * indicate the significance at the 1%, 5%, and 10% levels, respectively.
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SREAZIE ST MBS WY YDA AHEHAE FYo

APEIA 2 YolA e ARV 2 HAASE ASAESds 23T 7Is-go]
ol Ak Tl £ 4= Utk HH, AA| 2 BA0IA Rt gl SRI=EE FAR

(Table 5) Determinants of life insurance firms’ hybrid bond issuances

@ 2 ®) 4 (5) ©) @ 8 9
Intercent 9.355 | -7.468* |-9.885**| -7.246* | -6.033* |-8.561**| -6.786* | -5.917 F10.665**
Pl 022 | 372 | (4.08) | 3.08) | 3.14) | (4.16) | (.47 | (2.20) | (4.10)
-4.664™**
LnRBCi1 (.61)
4.509
RWNA[-l (123)
10.246
NPEt—l (181)
1.669
INVE{*] (066)
-4.533
INSE(*] (021)
-0.061
OIRt—l (167)
0.0003
LIQt*l (108)
0.0002
NCFe (0.00)
0.082
LEVt-l (194)
LnTA 1.006* | 0.355 | 0.488 | 0.361 | 0.279 | 0.483 | 0.326 | 0.267 | 0.542
1 B74 | 1.43) | 20D | (1.32) | (1.06) | (.11 | (1.35) | (0.85) | (2.17)
Converge| Yes Yes Yes Yes Yes Yes Yes Yes Yes
AIC 50.07 | 53.37 | 54.52 | 51.69 | 54.81 | 44.36 | 34.53 | 39.77 | 44.71
Ve 0.0508 | 0.0209 | 0.0216 | 0.0108 | 0.0085 | 0.0179 | 0.0125 | 0.0089 | 0.0214

Notes: 1) Each column, labeled (1) through (9), denotes the regression result using a given
financial solvency factor as an explanatory variable.

2) The figures in parentheses indicate the Wald statistics. Converge indicates the
convergence of the maximum likelihood estimation; AIC is the Akaike’s
information criterion values for model fitness; & is McFadden’s pseudo-Z°.

3) ** and * indicate the significance at the 5% and 10% levels, respectively.
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2= qlct tx] wWeld, A7)of © BARAL H| o] =9ke] £a)H FRIRNE o] AR
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(Table 6) Determinants of non-life insurance firms’ hybrid bond issuances

Q)] 2 3 4 (5) ©6) @) (8 €)l
Intercent 1.283 |-10.888| -4.244 | -4.894 | -3.667 | -4.868 | -1.938 | -2.669 | -3.926
PU 0.02) | 19D | 0.65) | (051 | 0.4D) | (0.52) | 0.04) | (0.30) | (0.52)
-1.406
LHRBCt-l (040)
9.235*
RWNAt-l (308)
-5.808
NPEt-l (018)
7.272
INVE (0.40)
-1.884
INSEt—l (003)
-0.126
OIRt—l (010)
-0.001
LIQur (0.03)
-0.016
NCFt—l (012)
0.011
LEVes (0.01)
LnTA 0.256 | 0.513 | 0.118 | 0.103 | 0.050 | 0.185 | -0.063 | 0.035 | 0.071
i 0.18) | (0.73) | (0.07) | (0.04) | (0.0D) | (0.09) | (0.01) | (0.01) | (0.03)
Converge| Yes Yes Yes Yes Yes Yes Yes Yes Yes
AIC 26.79 | 28.66 | 31.18 | 30.26 | 30.10 | 23.52 | 15.85 | 19.18 | 20.65
R 0.0035 | 0.0352 | 0.0018 | 0.0042 | 0.0003 | 0.0010 | 0.0003 | 0.0014 | 0.0004

Notes: 1) Each column, labeled (1) through (9), denotes the regression result using a given
financial solvency factor as an explanatory variable.

2) The figures in parentheses indicate the Wald statistics. Converge indicates the
convergence of the maximum likelihood estimation; AIC is the Akaike’s
information criterion values for model fitness; & is McFadden’s pseudo-®°

3) * indicates the significance at the 10% level.
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Abstract

This study investigates the Korean domestic insurance industry and reveals
the determinant factors of insurance companies decisions to issue hybrid
bonds. Employing the logistic regression with rare events, we find that some
financial solvency indicators affect insurance companies hybrid bond
issuances in the near future. Particularly, life insurance companies issue hybrid
bonds when their risk-based capital ratios are low, indicating that these
companies decide issuances considering the imminent regulatory changes in
the international financial accounting standards, which is the IFRS 17, and the
K-ICS. Non-life insurance companies choose to issue the bonds when their
risk-weighted non-performing assets ratios are low, to improve their asset
quality. In addition, this study points out some potential side-effects of

excessive issuances and proposes to reinforce the supervisory regulations.

% Key words: Firth's logistic regression with rare events, Hybrid bond,
International Financial Reporting Standards, Life insurance

company, Non-life insurance company, Risk-based capital ratio
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B} A PeFAS A FA4 S TFAT G4 (adverse selection)ZH ZHF 5
°|(moral hazard)7} o|2A 02U AFA 07 7P go| thFoizl FAch A= HY
7HIAE ERlolA RElgt Aol 7Idoks Ao Qokd 4= QltkFinkelstein and
Poterba 2002D). o& €W, 770l £ AR 4] g2 AlRFE] 274E ol 7t
Aolele Y, AATSFE IS o] AFIES o Flishs F9, st 4]
A& Ato] Tieke] Al diulsf AFeRpE o] 71dskAY BARIES Eole Y 50
xeio] sigEch ¥, =94 sjolE He 71y o]Fof] 71K B HAP ] P97t 7Y
olxo] Hls B YFMTHoR WstEl= HFOR HoHrhLigon and Thistle 2008).
A& EH, AEH 7HIF| wiiell Adshs olmn|7t A4skA Heol A 4%
SHAU R oo B A5 HRER AL MRIV CToF 2= 11719 O]mAfu] A
gt =88 S7MI7Ie BA7F =94 Sfjolol] st Pauly 19682). Fi= AR
ofl 71QJgt o] % A} B FAH 0= 25 Hhe FEiE Hol/| & gt
A BE7Q] FA] Uik BE711A1] e Biskel v EE 4 sfols B
71 o]F Ve BE7HIAR] e wislel= Afo|7t Qirk. BhA T e B A
Sh= EAQl o7t FH.9] HthA(asymmetric information)2 &2 FYsItE Solgt
S UREA 0 & ZAApe} AR} 7 HJHO) vt BAlOlA F&2 FFAE H B AR
£ HRoh= Zo] YRHEoA T BN E =24} o B JEE HAgitt diE
Eol, R FMe S0l 2 uf 7HIR1] 7ol el BASIAE T B 719
Sh= 2elo] o] 2 %1 Qlek. =Y 3 gfjo] SN AFE Y 7H o] % o] o A5

HEshe ol 73R AR ofud A7 e AR | ke Bes] 7ol Higt

AN

1) Finkelstein and Poterba(2002)= A=l s “Longer-lived individual have greater
incentives to purchase annuities (at given price) than shorter-lived individuals do,
since an annuity's value is increasing in the length of time that an individual
expects to be alive to receive annuity payments 2fal 7|&3lal QAo

2) H39] =934 sfol= AdHEY woollA 7P Eol thRojA =t Pauly(1968)2 =54
3flolE “..the notion that insurance coverage, by lowering the marginal cost of
care to the individual, may increase healthcare use’2tal 71&olal QJth
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A2 vhe fiEle EEAHEE DR S E AT FE] 290l o] 3l
ot o2Rt e e Fjols At om HeRte] Hew AgS SiA7IAl Ht

)

122t olfz2 HARRs vE ARt TAR|A EAlsk: HHo] vtz Qls) T4
ot 54 sfolE aslsiele #elo] LRI g 501, AdEY 7R el

A HRESH = ARl 24sfelr] sl HaEliga(deductible) 2-8skAY gHH]

A Qg AR08 5 317171 $18] BlEE1 e e coinsurance)S 21-85HA Hh
57t AP ATl HZGAeE o] 2oflM Al7IRE A= 2 =4 sfolE ASsH=

Az Q1] o] Fo1A FAIT e HofllM EE4 o] et ASATe THeA

O 2 ZlolE7] oFt.

olof] & A7olM= AF7HIA] =84 sfolo] tish ASEAdstalAt jitt. HelA
o] o] & AEL Aol YAsh= Aol AFdECl 7Idsk e JAEE
S ARE AI7HA] QP 0 2 AFEE0] Al ERe AR (eIt “FAIAE)Y &
£ g 3= 7P AT S o AESke Aol7] wheo v £40] sYst
o Al 7HIE Aol 2919 BEARKAFGAIRDS 71t StiskF4ehst
2= flo] B Aok 4 itk AT 7RI AMES Waele 39, A EE
A 7RAdsk= 9] Bo] =84 do]z2 AFE 7% K Phillipson and Becke 1998).
SEARE w HR} oA 12|l AlelA o g ER19] APIEHE RASIAY WAAZ]7]
93t FE =4 o2l Fofd o= Qi olof & =&ollAe Aer iRt A
7, RAL, 73704 =8 5ol dis =9 4] sfolehs &o12] A2 24l

A7) /g2 vt At olojR= o= & Ao A7 A o B9 e

APAT=S & oA = ASEA E-8H ZF} HolHE a7idth IV
oflx= Aa 7IARES =84 dfjolo] tigt AFwA AitE =0tttk niREo g VA
& A9 A&} Aok

2 2

Al

i)
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Aol =25 Wit Aol tiulsty] £1sf Hlol| 715kt 3ol =of
A= AAIFAQ] IA Q] 397 o|l2& o2 H(Hakansson 1969; Rothschild
and Stiglitz 1976; Yarri 1964)% o] JA=9] ZAE AFZ 02 SRlslE = A7t
ZA3eE. HAPol| dAddlo] 2T A9, APFARZH AT 7hs/dol &7] wheell 73
AlsFA o g W TS e AFLFAlelH A& &°1, nl=9] BAISAIR! Akerlof(1970)
= A APolA Age] Adsoll thet AREE AT B Eol EAstal 9171 whzol &
HAR7} Fofdt 71x]of| H]sf F2o] W RS AL, o237t A} whEgof wet
SRR A7} oo A|A] b= AP, A9 “E39] 4-8-50](death spiral)™of AH
SHA| EThL SIGiH. AL APollAle ol et E7F REF A} A= (A
Soll =A7F Sle 2D)' & oM El= Esi7h sk, ol21et IS EAR HsHA|
o= Y EFAE Hof 7RIS i HAe Ak AuH o SAAAG T HHA]
g FollA A HI FE[T Alo] UsHA| e= A = AEE 7RsAdol -

Cutler and Zeckhauser(1998)-2 AZ}E3o||4, Finkelstein and McGarry(2006)
= A718FE YN, Finkelstein and Poterba(2004)= Aad5ollA GAlgio] &A%t
ohal ASSElh o] Hlol® B AF-E0l FARE 225 AAISkL AtKGreen 1963;
Hofstede 1995; Outreville 2013).

T4 gfjolo] TRt =] At thFo] Aol FFE o] Jlow, A= Hlsh
W2 A7t o|FAA = &t ofele]l A9 Acharya et al.(2012), Dave and
Kaestner(2009), Bernal et al.(2014), Abrokwah(2014), Bernal et al.(2014) S°] 9
oF. o] =54 sfo]of gt A7 AEEAL Qe o= AdE el =119 A,
ANAAE, FASE ol 5782 oletal st et e(Currie and Gruber 1996b; Currie
and Gruber 1996a; Currie and Gruber 1997), =94 sfjo|7} =gt - AL2] et
of| /et BlaEAdE 25| wHizolth

g2 sfolof tigh ASAT7H A o= WA 92 o= =84 sfo]9]

HEje] Qo R Helsh|7t 44 o] thzelet. oS Sol, AZuFeA

of
ool
18

flilo
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ol thgt AFEAS 72A o= AGEY] 7Rt n|ZFIAE 7 ARIRIE(S], <l v
i ) W ARAE(E, 9=5R)E H|wshs W OR o|FojA|H diFE A7dHY ZHAt
7F m]7EdAtof| Bish ARRLHI et AR 7 A Uehdt, R E A FARE 2
TE HojFe= I A2 &3152008), AAS(2011), ¥H3E-A715(2011), 48
A752011), ol@E-g/45(2013), 715 LH2000) 5ol EARITE A
+ 23 71 9@AOIA HAdEo] BAYSAL o]2fgt 7R EZE AR AL
A2 AAES. S A70EY 7RI v7dRe] vlsh o] 4] 31t ARSI
7Fs/dol &t IR AR BeF AR AFE ) 7IRJsle] a8 S
8% ol AAEY =HA dfjo]7t opd JAE o R sAE= Zo] HigAsith. A

3 AGEY 7R AAEEC 7HIsHA] dtHEl e dma a7t WekeS AFEECIR
7] 2ol EY 714 o150l m|ZiAtef Bls) ARl =9t A7} ETEEHE o=
AHAlEle] FFE & =4 sfo]o] Joletal sfAIsHA] E3tthe =Elolt. ARt S
A0 LR A FAE 5 Q= widH|olE (panel data)E B-85H] ¥k =
g4 dfole} JAEHo] JFS ok A2 HA] g2H|(Chiappori and Heckman
1999; Chiappori and Salani'e 2000), 7F&AtE2] THAR 15 =FF sfjoli= JAI=
of vl A5A7T 44| ok

olof tgK2014)2 o) mad=t= (200849 AJHE71~2011¢ A=)E E-8of 4
Oz Ho] g0 vAle FFS ol ARG o® RASHIT. 4 2,
R19] A7 A AF- AEm o 7HARE SA] et Aeke B3 A
£ elskele G THE o, AEom ol 7I% 19 0|92 om4-Q YE
£ AR A 7IIARL BIZRIAL 2F 288 AlolE WHASH] SRl Auba o g Ad
eEY AT =Y4 FolE FIUSHA| ethe A8 ANSHIT AR gt
(2014)= APAol Bl A= FF= Hadlolil AFE & olE &3] Al

rh: rp

S

o)
o

H&slgiso] F910) A7 9 ojmy] FAE 1910 TEAAL ol 7191] A, 2
A2, Yot S7k0] ARV 271 AR BE Uekgel
20a% ozils AA717] St 94 Foleha Sl Felo] ohict, ol Sol, nl

U
nE
>,
oN
)
o)
1o
2
i
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9] 4% 20184 71 9= A1&°] GDPY| 16.9%° 3HOECD 20199, IE=
A7ERo] 24 a%t ARHIE RS o AUths YA dfjoof digh EagAeHe] B
= F7H 02 g a7 It Hfl gt olofl 52 AEFE o= Qlkt vla
4 AxE BA4517] 998 RAND Experiment2i= titiZQl A2 E3) 9J5429]
7HR S S50 & A2 Bl=9] 675l 24 2,0000] 71H(5,800%82] 713))
of] HA/do] thE A E TS FAMRIE ddstal 197497 E 198149 53t w422 ¥
SIS ST AABAIS AL AFRATE Rl Al ERIFEES 0%, 25%, 50%,
90% 508 A53otE| ERIFHN 4ehe TS0 5%, 10%, 15%(F 3L 1,000€)
OB HISols S AR wIAT F SmAu]Ag] 7H0] 10% S7F Al 2l7A
H|Z 7} 2% Hastths A3 §3 Hedo] =E4 sjolE faRittal A2t
(Newhouse 1993).

AFEY ol9jolle AE o] =HZ FolE RSt Uo7t ARS] Zuto] ARt H]
884& 2tlt= I4E% S48 Christofields and McKenna 1995; Katzand
Meyer 1990; Moffitt 1985; Narendrannathan et al. 1985). SFA|9tF A=A =&
gfole] A 73S clEH e r et A= EAISHAITHDavies and Kuhn 1992),
U9 BF A7) A S A A5 Ahs 2ok 7] oot Phillipson
and Becker(1998)= Aa7IYAHES] =94 sfo| & Qs APgEo] 44T 4+ U= ©]

27032 FH319t) Finkelstein and Poterba(2004)= A0 2 Q13| APtEo] A

T % %3S ANSIGL, AF7IUA HHA 2 A Ee) Wighe vlmste 2]
A7 Sk, W B Aol RS BE 2 AL I FHhEN AFS
SYY A9 B AFoo] Z7R vt 17 £4 LA Behe] et BEEAE
MzEAs,

3) 2 8.1%F OECDY] B 8.8%Krt ekt @x|ut ogH] F7H&-2 3k=o] OECD =7}
% 7FF =k



. &S24
1. 24 44
ATYA] PSS RG] ol AR BESIACt HEslsEol MR YA

o] JPehE EAopr| Qo FJdaARE &85 49 JAE] IS viAlok= Aol E7Fs
517] 2ol =iddlo|g 9] &-8o] WK Chiappori and Heckman 1999, Chiappori
and Salani’e 2000).

Behavior;, = aAnnuity;, + X 0 + € 31D

Behavior;+= 781 9] t7] 217 B Fe(elst AR E ulst, ol
i=1,--,N ©ola t=1,-- , T otk Annuity,, = AF 5 o5 E= A3
HH 5 ouloh= 8 APRso|n, o= FGAECIt X, = Annuity;, ©1<o] 7
R0} A7 E el B & 4 e M5 WE|(vector)O|H = A4 WE o[t

;= QA Herror term) Q& ALAIA WSEA Q= F 7HA9] 1 B fixed
effect)7t E42 4= ek A, 71 Tollis Zpol7t UARE A7t whebils 2tol7t Gl
M8 a7Kindividual fixed effect)Z (2] 2)9] ¢, 2 FAE} o= E0f, 93394

Fol 2 AL o] o FUs Yokt AgeE o A 4 ek 0] 49
o7k e 34 2 ik, B ATAolA BSEA Ok ofE Age] AL 4T 5
Q= Aol oS Zrhel o EEA sjojEut ol JAlEe] Rk Zaks =
ok 3 GRS S HEtHe 4T AW AR AR U 4 Y YD B P
Ao AFL SYoE HYTS HEP] He GAdo] BT 4 9om ojeidt A
go] o] ool Wi,

57, 72 7ol Xjol7} glovt Alzto] wigto] whet gho] Wsk A7k ARTKime
fixed effec)Z (4] 2)2] 1, SFEILE. ol Sol, FG97I9 22 A7 Ak
EABAY B Al7]0] $ Aol AREAR AU A9 AgEe] BATE

3 H leEshs 442 BY 5 AUt olE EF0IA L] g B¢ v e

=)
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o= QI8 AgBe] o sk AoE AP 4 k. 53] s Aol A 7R
o} v17h9J%} 7k ThEA| Qg 71AIehe Bl (biag)7} SehEict.

€ = G T op t+ouy (A 2)

TAaNE zHEE BAE o257 Yol ol¥ et E(two-way fixed effect
model)& 8T 4= Utk IF R FAIE sidst| fsiale g ant AAE AASH
A B30l ZFAA A SAISH WAle] itk oA B P2 7 WSS 2 7l
i ti3fl t £ 7EC® BiS ARESH (A 332 (] DolA] Aol WAl o= IE71ss
A k& RNV B} ;95 AASK= SA) AR} 1= BN A BAlH=

M0 (4] 418 BHER Aol B AT (4 HF AEEA0] T8I0t
Behavior, = aAnnuity; + j(,ﬂ + ¢ (%] 3)

Behavior;, — Behavior; = o(Annuity;,— Annuity;) (%] 4
+ (X — X6+ ey + (e — €)

T
(& 3)9llA] Behavior; = T~ ') Behavior;, & AZEH, (4] §)9] v& A7ta%

t=1
ave] A HEE oujict. AT 1P AI} EABHA] RS B9 SEaITY
(random effect model)o] ZgSItHCameron and Trivedi 2005). ESF 14q377 &
Astelete et AA =0l A 2 Aol SEaTtE o] A, P9

e ojH= Hausman A% &9l 7Fs5FHWooldridge 2010).

2.

HI

M Xz J B 2

AERAPle BREHIARE B YFwB LS w5 Fo] AT ok

=0] 7ot 7S v Eshe WE BE249(5,000 7l AFske 7D VS

4) Mg ET= #5771 wheell 23 A =3t



o7 14¥ 18] FHZRARR= AR A longitudinal survey)® 1998¥0]| 12} A2E
AEke = FA 217KH20184) A=A B8 7Fs sttt

e Ee T8 BAEE U =E5AY olF, £258F 4 4H], 18 E AYEH,
AR 5ol ste] £ASH=T, olofl tiste] & Aol 7P Fatt FE A9
SF o o, dad, vt A49gE 5ol tiet HHEE Alseit ot A7 3= o
izt JE= 82H20054) A=RE AlTE7] HZo] & Atolsls s ud 8%
(20059)~212H20184) A= (F 14719)E B85ttt Uo7t A&sialze] das

= Adargdol wE AR Wl S5k Hoiie sidAtme] &-8o] Fael
g, IeIolA 3= =l HEdAtw 5 Seaesmide] JAE 7 A7) whizol
7NR19] 714 A7} 4] - 245710 A5t

TEHPR] Behavior;, & T 27 T H7F S8E00E AA, BA A7RA
£ Pl FOIRI7EE sh=A] AR5 Qu]sk= ol x(binary variable)E -85t ot
&l AEol 27ARAE ol HAagt shets o1, & 1~8 5 ShHE AEishd 1 Folst
al

N

i

£

(Table 1) Efforts to Maintain Health

What are you doing to keep you healthy?

OUESTEMTEE Please choose 3 things, starting with what you usually do.

1. Exercise

2. Diet

3. Refrain from smoking or alcohol

4. Take supplements or nutritional supplements
Answer 5. Take a bath, sauna, or steam.

6. Get enough rest and sleep

7. Receive regular comprehensive checkups

8. Other

9. Do nothing

A, FHA0R £5S Sl oiRE FHusE B8 HHH0R £5S
S AT @ AR “FAHOE Sk EL “BHAHOR EL SAR PP T S
Tokel 18 Fofaha, A9 3hA) ohetk X A 05 Hofatgicy

5) seeEmde] digh AR W82 ErojxE Al vightt
(https://www.kli.re.kr/klips/index.do).
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, £ SHHTE E89I3H. WA A gl wAuz e AEo
TR A SHESHH 12 Fofstal, WA= Hgoy dAole w9A e B
‘TEA QItt & 3R 02 Folsilth. B3 FA2 F=40] sk HEol(Kim
and Sambou 2019) FA7F FA= s7l= 94 9= & AoH Al AT ALA
7l FHE 2 o Sl ool FATFE Arlshe S5HE 7] 8l skl Bt
2 7] B oAU Aol "97iE] ol =tal SHSHH 1=, "10~197H] AL
SHOM 22, 20~3970H] AL -SHEH 32, “4071H] o olal SHEHH 45 Fo
Sh= 1A 0 & AgBlelgict,
ARt 2 25 IS SEHUSE 85I 0H o] JA FAAY =5 AR
FE TEUTE ARSI WA, "ga] &5 SAUN S Ewe] It AL SR
st 12 Fojskal, "M ol= nhioy EAlole HHAA] et E= TR Ao] §
P2 Sl 02 Folsiylth 3t & Al FAAH S540] sl W
(Drobes 2002) SFA7} 23317|= 47] &S 2= 9o Al SF2eke 7HaA]7]
HE 2 4 At ol 253 ulshs F5H4E W] f18 "TAE ek A
SAYUZA S Azl g 13] ofst Al SHeH 15, " 2~33]"2kal 3=k 28, ©
1~23]"2al ol 32, 5 3~43]"0l2kal SHEHH 45, A9 miY ol SHI
5E Fojoh= WA o= AG3lsirt

SEH7L ol A, A FA A = o, 5 o, F o, &5

(]

O
2 2

N

?ﬂ?ﬁx

o] )olli= XA o] YUY RIL P} XA SEGITY F, SHHSTF &AW
(ordered variable)d 4, 9%, 25 £=2A o]y YA} LTI} A=A

SFERNNY T AYI BPS Hausman A5 = AEsI9H.

T8 AR dg 7% 95E ulske HrlHa(dummy variable)?t 4Fok=
AT FEE L3I oI7]olA AT AFS A7HA] dag AlEshe SA9ES
oufgitt. SteE e 2 QI ARREYOA e Ptk Al ke
FE(LAIE, A 13], 7] 13], ¥ 13)), 187 $-F5k= AFNHo]| tist ARE A3l

9] B 152 TAAT, 252 HAAT, 352 MUAER] ST ASHAGA A7

FEsjo] e, £ AT AFL FuA el THATE ° 1312 55
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(Table 2) Variable Name and Definition

Variable Name Definition
Health Effort|1 if trying to maintain health, 0 otherwise
Exercise 1 if exercising, 0 otherwise
Smoking |1 if smoking, 0 otherwise
Smoking |1 if the number of cigarettes smoked per day 'less
Dependent Amt than 9", 2 if "10~19", 3 if "20~39", 4 if "more than 40"
Variable Drinking |1 if smoking, 0 otherwise
1 if the frequency of drinking is less than once a
Drinking |month, 2 for 2 or 3 times a month, 3 for 1 or 2
Amt times a week, 4 for 3-4 times a week, 5 for almost
every day
Main Pension 1 if receiving a pension, 0 otherwise
Explanator i
\If)ariable Y ln(Pi;lts)lonA Log value of pension amount(unit: 10,000 won)
Age Age at the time of the survey(unit: age)
Con ’ Single 1 if never married, 0 otherwise
Martital . . .
trol Status Spouse 1 if married and have a spouse, 0 otherwise
Vlce)llri No Spouse |1 if married but no spouse, 0 otherwise
able
Labor . )
Market Unemployed |1 if unemployed, 0 otherwise
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Salary 1 for wage workers, 0 otherwise
Particip ol |
ation | °¢ eglp Y€1 for self-employed, 0 otherwise
Health Health 1 for “Very bad’, 2 for “unhealthy”, 3 for “normal’, 4
Condition |for “healthy”, 5 for “very healthy”
Househ 1\1;331131; Number of household members living together
old Log value of annual household income(unit: 10,000
Charact| In(Income)
. won)
eristics
In(Asset) |Log value of total asset(unit: 10,000 won)
. Education level is 1 if you have not graduated from
Preliminary |, .
Educati high school, otherwise 0
on High School |1 for high school graduates, 0 otherwise
College 1 for university graduates, 0 otherwise
Female 1 for female, 0 otherwise
Gender
Male 1 for male, 0 otherwise
Year 2005 |1 if the survey data are for 2005, O otherwise
Year 2006 |1 if the survey data are for 2006, O otherwise
Year 2007 |1 if the survey data are for 2007, O otherwise
Year 2008 |1 if the survey data are for 2008, 0 otherwise
Year 2009 |1 if the survey data are for 2009, 0 otherwise
Year 2010 |1 if the survey data are for 2010, O otherwise
v Year 2011 |1 if the survey data are for 2011, O otherwise
ear Year 2012 |1 if the survey data are for 2012, 0 otherwise
Year 2013 |1 if the survey data are for 2013, 0 otherwise
Year 2014 |1 if the survey data are for 2014, O otherwise
Year 2015 |1 if the survey data are for 2015, O otherwise
Year 2016 |1 if the survey data are for 2016, O otherwise
Year 2017 |1 if the survey data are for 2017, O otherwise
Year 2018 |1 if the survey data are for 2018, O otherwise
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(Table 3) Descriptive Statistics

Samples without Samples
i Al SR e Pension with Pension
Variables St St St
Mean Dev. Mean Dev. Mean Dev.
Health | g sgme | 040 | 056 | 050 | 066 | 047
Effort
Exercise 0.20%** 0.40 0.18 0.39 0.26 0.44
Smoking 0.19 0.39 0.19 0.39 0.18 0.39
Dependent Smoki
Variable moxing 139" 0.88 1.40 0.89 1.37 0.84
Amt
Drinking 0.45™ 0.50 0.44 0.50 0.49 0.50
Drinking | joms | 145 | 206 | 142 | 227 | 155
Amt
' Pension 0.20%** 0.40 0.00 0.00 1.00 0.00
Main Pension 0.71% 148 | 000 | 000 | 348 | 0.99
Explanatory -
Variable ln(Pergf)lonA 19.88"* |2182.26| 0.00 | 0.00 | 97.69 |4836.78
Age 64.27** 10.16 63.13 10.49 68.84 7.05
Marti Single 0.07 % 0.11 0.01 0.11 0.00 0.07
tal Spouse 073 | 044 | 074 | 044 | 071 | 046
Statu

s No Spouse | 0.26™* 0.44 0.25 0.43 0.29 0.45

Labor | Unemployed | 0.50™** 0.50 0.49 0.50 0.55 0.50

Mark | galary 026" | 044 | 028 | 045 | 0.21 0.41
Cont | ¢t
rol | partic _
Vari | ipatio Self Zrd“plo‘/ 0.24 043 | 024 | 042 | 024 | 043

able |

Healt Health

b | Condition | 303" | 090 | 3.04 | 090 | 299 | 092

Hous Family

20| Number 278" | 128 | 288 | 1.29 | 236 | 1.14
eno

Char | In(Income) 6.58™** 3.01 6.74 2.97 5.93 3.13

acter | Tncome 3316.18** | 4152.47 | 3572.08 | 4225.47 | 2297.14 | 3675.50
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In(Asset) 5.33% 3.95 5.19 3.97 5.89 3.72
Asset 7784.70%* 130021.57 | 7780.20 |29879.59 | 8848.94 |30566.46

Preliminary 0.60 0.49 0.60 0.49 0.60 0.49
High School | 0.28** 0.45 0.29 0.45 0.27 0.44

College 0.12%* 0.32 0.12 0.32 0.13 0.34
Gend Female 0.55*** 0.50 0.60 0.49 0.33 0.47

er Male 0.45%** 0.50 0.40 0.49 0.67 0.47
Year 2005 0.05%** 0.21 0.05 0.23 0.02 0.15
Year 2006 0.05%** 0.22 0.06 0.23 0.03 0.17
Year 2007 0.05%** 0.22 0.06 0.23 0.04 0.19
Year 2008 0.05%** 0.23 0.06 0.23 0.05 0.22
Year 2009 0.07** 0.26 0.07 0.26 0.06 0.24
Year 2010 0.07** 0.26 0.08 0.26 0.06 0.25
Year 2011 0.07** 0.26 0.08 0.26 0.07 0.25

istics

Educ
ation

Year
Year 2012 0.08** 0.27 0.08 0.27 0.08 0.27
Year 2013 0.08%** 0.27 0.08 0.27 0.09 0.28
Year 2014 0.08%*** 0.27 0.08 0.27 0.09 0.28
Year 2015 0.08*** 0.27 0.08 0.27 0.09 0.29
Year 2016 0.08*** 0.28 0.08 0.27 0.10 0.30
Year 2017 0.09™** 0.28 0.08 0.27 0.11 0.31
Year 2018 0.09*** 0.28 0.08 0.27 0.11 0.31
Number of Samples 79,740 63,735 16,005

Note: *, ** *** mean that the average values of the variables differ at 10%, 5%, and 1%
confidence levels between pensioners and non-recipients.
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(Table 4) Changes in Health Maintenance Efforts According to Pension Receipt

Model: Logistic Two-Way Fixed Mode2: Logistic Random Effect
) Effect Model Model

Variables Odd Odd

Coef. Std. Err. S Coef. Std. Err. S

Ratio Ratio

Pension 0.10%** 0.04 1.11 Q.27 0.03 1.31

Age 0.09** 0.00 1.09 -0.12%* 0.00 0.89

Spouse -0.22 0.80 0.81 0.94*** 0.16 2.56

No Spouse -0.28 0.80 0.75 0.51%** 0.16 1.66

Salary -0.27%* 0.04 0.77 -0.36"** 0.03 0.70

Business -0.38*** 0.05 0.69 -0.55%** 0.04 0.57

Health 0.11%% 0.01 1.12 0.16% 0.01 1.18
Condition

Family g ggws | 02 093 | -0.12%* | 001 0.89
Number
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In(Income) 0.02%** 0.01 1.02 0.03%** 0.01 1.03
In(Asset) 0.04*** 0.00 1.04 0.06™** 0.00 1.06
Male -0.02 0.04 0.98
High School 0.56*** 0.04 1.76
College 1.14%* 0.06 3.11
Year 2006 -0.11** 0.05 0.89 -0.12** 0.05 0.89
Year 2007 -0.09* 0.05 0.91 -0.10* 0.05 0.91
Year 2008 -0.06 0.05 0.94 -0.06 0.05 0.94
Year 2009 -0.08 0.05 0.92 -0.06 0.05 0.94
Year 2010 0.04 0.05 1.04 0.04 0.05 1.04
Year 2011 0.12** 0.05 1.13 0.13™* 0.05 1.14
Year 2012 0.18%*** 0.05 1.20 0.18*** 0.05 1.20
Year 2013 0.22%** 0.05 1.25 0.22%* 0.05 1.24
Year 2014 0.59%** 0.06 1.81 Q.57 0.05 1.77
Year 2015 0.44%** 0.06 1.55 0.41%+* 0.05 1.50
Year 2016 0.59%** 0.06 1.80 0.55%** 0.05 1.73
Year 2017 0.871%** 0.06 2.25 0.76™** 0.05 2.14
Year 2018 1.02%** 0.06 2.77 0.94+** 0.05 2.55
_cons -1.42%* 0.17 0.24

Notes 1) * ** *** mean statistical significance at the confidence levels of 10%, 5%, and 1%,
respectively.
2) According to Hausman's test, the fixed effect model is suitable(p=0.00).
3) ProbyChi2 for Modell~Model2=0.00.
4) Number of Samples: Model1=64,341, Model2=79,740.
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(Table 5) Changes in Exercise Behavior by Pension Receipt

Model: Logistic Two-Way Fixed Mode2: Logistic Random Effect
; Effect Model Model
Variables
Coef. | Std. Er. | 09 Coef. | Std Er. | 99
Pension 0.16*** 0.05 1.17 0.32%** 0.04 1.37
Age -0.04*** 0.00 0.96 -0.03*** 0.00 0.97
Spouse -0.71 0.76 0.49 0.74%* 0.21 2.11
No Spouse -0.72 0.77 0.48 0.25 0.21 1.29
Salary -0.86*** 0.05 0.42 -0.95%** 0.04 0.39
Business -0.80™** 0.06 0.45 -1.13%* 0.05 0.32
cgﬁﬁ L 020 0.02 1.22 0.29* 0.02 1.34
pamily 016 | 0.02 085 | -022%* | 002 0.80
In(Income) 0.02** 0.01 1.02 0.027%** 0.01 1.02
In(Asset) 0.03%** 0.00 1.03 0.05*** 0.00 1.05
Male 0.817%** 0.06 2.26
High School 1.57%* 0.07 4.82
College 0.14%* 0.05 1.15
Year 2006 -0.14** 0.07 0.87 -0.14** 0.07 0.87
Year 2007 -0.26™* 0.07 0.77 -0.27%* 0.07 0.76
Year 2008 -0.44** 0.07 0.65 -0.45** 0.07 0.64
Year 2009 -0.02 0.07 0.98 -0.05 0.06 0.95
Year 2010 -0.32%** 0.07 0.72 -0.35™** 0.07 0.70
Year 2011 -0.48%** 0.07 0.62 -0.50%*** 0.07 0.61
Year 2012 -0.44%* 0.07 0.64 -0.48%* 0.07 0.62
Year 2013 -0.33%** 0.07 0.72 -0.38"** 0.06 0.69
Year 2014 -0.48%** 0.07 0.62 -0.53%* 0.07 0.59
Year 2015 -0.59*** 0.07 0.55 -0.65™** 0.07 0.52
Year 2016 -0.717%* 0.07 0.49 -0.79%* 0.07 0.45
Year 2017 -0.65%* 0.07 0.52 -0.73%** 0.07 0.48
Year 2018 -0.46™** 0.07 0.63 -0.56™** 0.07 0.57
_cons =317 0.22 0.04

Notes 1) *, ** *** mean statistical significance at the confidence levels of 10%, 5%, and 1%,
respectively.
2) According to Hausman's test, the fixed effect model is suitable(p=0.00).
3) ProbyChi2 for Model1~Model2=0.00.
4) Number of Samples: Model1=45,502, Model2=79,740.
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(Table 6) Changes in Smoking Behavior by Pension Receipt

Model: Logistic Two-Way Fixed Mode2: Ordered Logit Two-Way
Variabl Effect Model Fixed Effect Model
ariables
Coef. Std. Err. Odds Coef. Std. Err. Od(js
Ratio Ratio
Pension -0.20** 0.08 0.82 -0.20%** 0.06 0.82
Age -0.15™* 0.01 0.86 -0.03%** 0.01 0.97
Spouse -1.84 1.60 0.16 -2.60™** 0.38 0.07
No Spouse -1.38 1.60 0.25 -2.80™** 0.38 0.06
Salary 0.28*** 0.08 1.33 0.63%** 0.05 1.87
Business 0.35%** 0.09 1.42 0.69*** 0.06 1.99
Health 0.26*** 0.03 1.30 0.22%" 0.02 1.25
Condition
1\11:521131; -0.04 0.04 0.96 0.04 0.02 1.04
In(Income) 0.03%*** 0.01 1.03 0.02%** 0.01 1.02
In(Asset) 0.00 0.01 1.00 0.00 0.00 1.00
Year 2006 -0.15 0.10 0.86 -0.09 0.08 0.91
Year 2007 -0.42%* 0.11 0.66 -0.30™** 0.08 0.74
Year 2008 -0.19* 0.10 0.82 -0.04 0.08 0.96
Year 2009 -0.36™** 0.10 0.70 -0.12 0.08 0.89
Year 2010 -0.39%** 0.10 0.68 -0.27%* 0.08 0.81
Year 2011 -0.59%*** 0.11 0.55 -0.42%* 0.08 0.66
Year 2012 -0.81%** 0.11 0.44 -0.54%** 0.08 0.58
Year 2013 -1.01%** 0.11 0.37 -0.74%* 0.08 0.48




Year 2014 -1.02%* 0.11 0.36 -0.76™** 0.08 0.47
Year 2015 -1.48** 0.11 0.23 -1.13%* 0.08 0.32
Year 2016 -1.52%* 0.11 0.22 -1.20%** 0.08 0.30
Year 2017 -1.68™* 0.12 0.19 -1.29%** 0.08 0.28
Year 2018 -1.87%" 0.12 0.15 -1.38*" 0.08 0.25

Notes 1) * ** *** mean statistical significance at the confidence levels of 10%, 5%, and 1%,
respectively.
2) According to Hausman's test, the fixed effect model is suitable(p=0.00).
3) Prob)Chi2 for Modell~Model2=0.00.
4) Number of Samples: Model1=19,140, Model2=25,280.
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(Table 7) Changes in Drinking Behavior by Pension Receipt

Model: Logistic Two-Way Fixed Mode2: Ordered Logit Two-Way
Variabl Effect Model Fixed Effect Model

ariables

Coef. Std. Err. Odclis Coef. Std. Err. Od(.:ls

Ratio Ratio

Pension 0.05 0.05 1.05 -0.12 0.08 0.89

Age -0.09%** 0.00 0.92 -0.02%** 0.00 0.98

Spouse -0.96 0.92 -1.05 -0.79%** 0.27 0.45

No Spouse -0.83 0.92 -0.91 -1.30%** 0.28 0.27

Salary 0.43%** 0.05 8.19 0.627** 0.04 1.87

Business 0.36™** 0.07 5.40 0.74** 0.04 2.10

Health 0324+ 0.02 15.93 0.20%+* 0.01 1.34
Condition

ﬁiﬁéﬁ ~0.07% 0.02 -2.86 -0.05** 0.02 0.95

In(Income) 0.01 0.01 1.28 0.05™** 0.01 1.05
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In(Asset) 0.02% 0.00 3.47 0.02% 0.00 1.02
Year 2006 -0.25%* 0.07 -3.50 -0.30*** 0.06 0.74
Year 2007 -0.36*"* 0.07 -4.86 -0.32% 0.06 0.73
Year 2008 -0.20*"* 0.07 -2.66 -0.25%"* 0.06 0.78
Year 2009 -0.39*** 0.07 -5.44 -0.27%* 0.05 0.77
Year 2010 -0.34™** 0.07 -4.73 -0.41%* 0.05 0.66
Year 2011 -0.55"** 0.07 -7.55 -0.55"** 0.05 0.58
Year 2012 -0.53™** 0.07 -7.30 -0.62*** 0.05 0.54
Year 2013 -0.76*" 0.07 -10.32 -0.71%* 0.05 0.49
Year 2014 -0.85%"* 0.08 -11.37 -0.72%* 0.05 0.49
Year 2015 -0.95™** 0.08 -12.54 -0.74* 0.05 0.48
Year 2016 -1.01%** 0.08 -13.08 -0.75™** 0.05 0.47
Year 2017 -1.08** 0.08 -13.93 -0.79™** 0.05 0.45
Year 2018 —1.14% 0.08 -14.43 -0.82** 0.06 0.44

Notes 1) *, ** *** mean statistical significance at the confidence levels of 10%, 5%, and 1%,
respectively.
2) According to Hausman's test, the fixed effect model is suitable(p=0.00).
3) ProbyChi2 for Model1~Model2=0.00.
4) Number of Samples: Model1=39,556, Model2=79,016.
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(Table 8) Changes in Health Behavior by Changes in Pension Amount:
Two-Way Fixed Effect Model

Main Explanatory Variable: In(Pension Amt)

Coef. ‘ Std. Err. ‘ Odds Ratio Coef. ‘ Std. Err. ‘ Odds Ratio
Modell: Health Effort Model2: Exercise
0.0 | o001 | 10 0.0 | 001 | 104
Model3: Smoking Model4: Smoking Amt
005 | 002 | 09 005 | 02 | 095
Model3: Drinking Model4: Drinking Amt
0.01 002 | 101 003 | o001 | 09

Notes 1) * ** *** mean statistical significance at the confidence levels of 10%, 5%, and 1%,
respectively.
2) According to Hausman's test, the fixed effect model is suitable(p=0.00).
3) ProbyChi2 for Model1~Model2=0.00.
4) Number of Samples: Model 1=64,341, Model 2=45,502, Model 3=19,140, Model
4=25,280, Model 5=39,556, Model 6=79,016.
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(Table 9) Changes in Health Behavior due to Changes in Pension Receipt and
Pension Amount: Excluding Special Vocational Pensioners

Main Explanatory Variable: Pension

Coef. ‘ Std. Err. ‘ Odds Ratio Coef. ‘ Std. Err. ‘ Odds Ratio
Modell: Health Effort Model2: Exercise
o1 | o004 | 112 0.0 | 003 | 11
Model3: Smoking Model4: Smoking Amt
021 | 008 | o081 006 | 001 | 09
Model3: Drinking Model4: Drinking Amt
006 | o002 | 094 008" | o004 | 092
Main Explanatory Variable: In(Pension Amt)
Coef. ‘ Std. Err. ‘ Odds Ratio Coef. ‘ Std. Err. ‘ Odds Ratio
Model7: Health Effort Model8: Exercise
0.03* | o001 | 103 0.0 | o001 | 105
Model9: Smoking Model10: Smoking Amt
015 | 002 | 086 005 | 015 | 098
Modell1: Drinking Model12: Drinking Amt
-0.02* 001 | 098 001 | 000 | 09
Notes 1) * ** ** mean statistical significance at the confidence levels of 10%, 5%, and 1%,
respectively.

2) According to Hausman's test, the fixed effect model is suitable(p=0.00).

3) ProbyChi2 for Model1~Model12=0.00.

4) Number of Samples: Modell=Model7=63,533, Model2=Model8=44,381, Model3=
Model9=18,660, Model4=Model10=25,120, Model5=Model11=39,049, Model6=
Model 12=78,495.
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(Table 10) Changes in Health Behavior due to Changes in Pension Receipt and
Pension Amount: Excluding Special Vocational Pensioners and Including All Ages

Main Explanatory Variable: Pension

Coef. ‘ Std. Err. ‘ Odds Ratio Coef. ‘ Std. Err. ‘ Odds Ratio
Modell: Health Effort Model2: Exercise
0.10"* 0.04 1.11 0.04** 0.02 1.05
Model3: Smoking Model4: Smoking Amt
055 | 007 | 058 008 | 001 | 092
Model3: Drinking Model4: Drinking Amt
033 [ 005 [ o072 011 | 001 | 089
Main Explanatory Variable: In(Pension Amt)
Coef. ‘ Std. Err. ‘ Odds Ratio Coef. ‘ Std. Err. ‘ Odds Ratio
Model7: Health Effort Model8: Exercise
0.03* | o001 | 103 000 | o001 | 101
Model9: Smoking Model10: Smoking Amt
035 | 007 | 070 002 | o001 | 098
Modell1: Drinking Model12: Drinking Amt
-0. 117 0.02 0.90 -0.04"* 0.00 0.96
Notes 1) * ** ** mean statistical significance at the confidence levels of 10%, 5%, and 1%,
respectively.

2) According to Hausman's test, the fixed effect model is suitable(p=0.00).

3) ProbyChi2 for Model1~Model12=0.00.

4) Number of Samples: Modell=Model7=155,118, Model2=Model8=100,806, Model3=
Model9=48,572, Model4=Model10=62,782, Model5=Model11=105,046, Model6=
Model 12=181,803.
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Abstract

Moral hazard is the theme of the most research both theoretically and
empirically in economics of insurance. However, not empirical studies have
been conducted on moral hazard in pensions. Using long panel data, we
analyze whether the health behaviors of the economic agent change after the
pension receipt or as the pension amount increases. The empirical results
show that as soon as people receive the pension or as the amount of pension
increase, they make more efforts to maintain health, add more exercise, and
quit smoking and drinking or reduce the amount of smoking and drinking.
Therefore, when calculating insurance premiums or reforming the system in
the future, not only the impact of improving the mortality rate but also the
longevity risks caused by changes in health behaviors as pension recipients

and pension amounts increase should be considered.

% Key words: Annuity, Moral Hazard, Population Aging, Panel Analysis
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