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Dynamic Policyholder Behavior for Insurance Premium Payment

- Focused on Values of Guaranteed Minimum Withdrawal Benefit
and Guaranteed Minimum Death Benefit in Variable Universal
Whole-life Insurance —
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(Table 1) AAA Model for Dynamic Lapse Rate

Dynamic Lapse Rate = Base Lapse Rate x A

GV
AV

A= min[U, max[L,1—M(——— D)]]

Note: The above variables and parameters are defined as below:

A ¢ Adjustment Factor of Dynamic Lapse Rate
GV . Expected Accumulated Value
AV Real Accumulated Value
M :  Sensitivity Factor (0 <M< o)
D : Trigger Point (0< D<)
Upper Bound of Adjustment Factor (0< U< 1/Base Lapse Rate, U> L)
L : Lower Bound of Adjustment Factor (0 < L<1/Buase Lapse Rate, L<U)

<
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o] BRI wHL vl INe] WA Thewt g ACIAE 7Idhel 7125k
o U, S D = oolekal Pk BEe] WA R AAARNEASlE A 8)o]
B30] Bt PAYNEHR Aol AR FOWA V< GV) AAHYY o]

ARA A ol Q= m30le) 27449l 7417 ] GRIBR(GV— AV > 0), B
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p=f(GV/AV;c, U, L, M,D)or f(AV/GV:;e, U, L, M, D) Q)

o] HEZ Hm o ¥t AMPEY Wt IAV He HF WA
(In-the-Moneyness)® 2]7F4(Out-of-the-Moneyness) A2 @ g Ho] Aoko] AlA]
YA} o YA G A0 vl&=H o] Hobal 7PYsh= Aotk 2= o] =] JH
o] wet FALGAE LBE 47HE B Alslste] (Table 2)f UERHRIH. (Table 2)
= GV/AV B AV/GV7h SR, 23l SHRIA| 7hEQ1A]of whet g AHlE
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(Table 2) List of Dynamic Payment Models Based on Ratios of Account Values

Model Dynamic Payment Rate, p
Multiplicative p=min|[ U, max|[L, cX]]
Dynamic Payment . GV
Model 1 7T_I—HW(AV D)
Multiplicative p=min[ U, max|[L, ¢xX7]]
Dynamic Payment _ AV
Model 2 m= 1+ M (o= D)

= min[ U, L.ct
Additive Dynamic p=min[ U, max| ctl]

Payment Model 1 T=1+M (% - D)
Additive Dynamic p=min[U, max[L, e+nl]
Payment Model 2 r=1+M (% - D)

Note: A subscript index for time is omitted. For example, p represents dynamic payment
rate at time ¢, which is p,. The variables and parameters are defined as below:

Average Payment Rate

Adjustment Factor of Dynamic Payment

GV :  Guaranteed Accumulated Value of Account (V%)
Real Accumulated Value of Account (V%)
Sensitivity Factor (—oco < M< oo)

Trigger Point (0 < D< o)

Upper Bound of Adjustment Factor

(0< U< o0, U>L)

Lower Bound of Adjustment Factor
(0<L<oo,L<U)

SOR < <3 o

&~

o>

HHFEL HAEAE S$HAS(multiplicative factor) T SHBAAS
(multiplicative dynamic factor)Ql E8& B A4S & H5l0] ZALEUES =
goks 2], 7PHEES HatddEo] 7HAl(additive factor) T 7PHEAA
“(additive dynamic factor)?] E3l&E G ZAAT & Holo] 5HEUES 3795}
+ 3otk

SHEYE 130 SHEY 2, 193l 7PHEY 13 7P RS 2 Ale] 2] Alol= AlofAte] 7
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A= HQlo] AV tiH] GV(SHEEE 1, 7FHEE 1)QAA, GV Ui¥] A VPR
3 1, 7HEE 2)0A0] 29 Sltt. @3- 21A1(2016)= BFo] AAE Aok Aokt
7t A4 AAEE RS 71502 BFNO| =25 v|wolo] 1 £ ulgo| wet gL oR
SIS ARt 7Pgeich vhd, 2 Aol BE®E g Al A7 1% HlE 7H
Hohopet o HFHS 7|Eo s AAAYH| =25 Hlwste] 1 &9 ulgo] wet
AgH 0= ddS AAoK: 7 E IEolylet. £ Aol APl 7R EES 7}
A= AT o HPanlg SR 1, 2 7HITRE A5 BAlsh| 2 gl

(Table 2)9] $HEY 13 SHEY 25 Z7Hste] & vAg A4S AEA 4]
ZWZE o 4] (3), (49 2t

i)
mlo

Mo

p = min| U, maX{L,cX(l—&-b—FMj—II;)H—Fe (3)
. av
= min| U, max{L, c><(1+b+M GV)HJFE 4)

= —MD

p

p: Dynamic PaymentRate
b

c: Average Payment Rate

(Table 1] E23)A1& TolAe 712817 8o shx|z 4 A ol QU wha,
4 @7 @9 SAYYE RIoIAE BEIUB0] YIRS W) A ws)
of Qithe ZJo]7t Slek. o714 Levenberg-Marquardt %T2}ES ol§3lo] 234 A
4315 42 Hoba 2 Qo] H4o] 18sier

U 28 8] B3 SHYRE 1y

o7 P AR SHAE 2 olo] FeAHEALIS ) opgol gl A
of) WpAlo] M BYR SAUUE PG AT B 035 UFA20160) D @
e 04220192 2R WA SASAE wRS T S AT 7P
PES FEIAEG TR, AEo] FeRHEE B0l WS B A
ofear SHe Zlehell 71251 it HAFLHAEAS T4 TR0l ofs) 23t
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Uk, vieF g BFA|goo] wpA Alofzr|RE 74 A Hof A=A AHlelME, &
APEEE HEo] S0l AAe] Bl P Mok ok Sk e ide A
HE F87} At v A 5)% 2ol HE= 9UE pE Gap(EHRHY I f= 2T

S1A SR Aol B2 WA 54 SHYE 2Y 2RI IR 2ol

=8 M322 M=

0

p = f(Gap;c, X\, Xy, U, L)or f(Gap;c, Xy, Xy, X3, X, U, N, L) 5)
= cXT
(Table 3o F2APY4] FAHUE 0 sfFoh= 72 A& HEFHIAL (Table 4)
of mYo WSS P AYMIELA wHT U BB WL
GV, AV 4l S8} Gap< o83tz HollA Zlo|7}F lom, 3THA R} STHA
Qo= At

(Table 3) List of Dynamic Payment Models Based on Interest Rate Gap

o Interest Rate Gap Adjustment Factor of Dynamic
Payment ()
Gap < X, L
Three-step Gap— X,
Dynamic Payment X, < Gap< X, L+(U-L) X ———
X=X
Model
X, < Gap v
Gap < X, L
Gap — X,
X, < Gap < X, L+(N—L
1 p 2 +( ) _XVZ_Xl
Five-step Dynamic X, < Gap < X, N
Payment Model 2 :
X, < Gap < X, N+(U N) Glp_)%
L < Gap )X
3 i X, X,
X, < Gap u




32 YOl O 55 ANES - weeLHaEaegel eMwee ovoes 34oz - [N

(Table 4) Definition of Variables and Parameters used in (Table 3)

Category Variable / Parameter
T = Adjustment Factor of Dynamic Payment

Gap = Interest Rate Gap (=i —i'?)

U = Upper Bound of Adjustment Factor
Common (0< U< o0, U>N)
Parameters N = Middle Point of Adjustment Factor
(0<N<oo,L<N<U)

L = Lower Bound of Adjustment Factor

(0< L<oco,L<N)

= Lower boundary of policyholder’s response region

Parameters of
three-step Upper boundary of policyholder’s response region

model (X, < X,)

= Lower boundary of policyholder’s response region 1

Galits

= Upper boundary of policyholder’s response region 1

Parameters of

five-step model Lower boundary of policyholder’s response region 2

KelRa i tie

= Upper boundary of policyholder’s response region 2
(X, <X, <X, < X))

A7A, Gap =it —i'@ i) =B 5, ¢ = W Folfolth A B
F& Gapol X, 3} X, Aol uf Alekte] HaEo] 202 Mgt 7gsti ¥y
A4 Frol AFatat ket AloloflA] Hstalth. Gapol WS WAool ATl o]
5] Zolx = Zo] ofe} st Lo oJs) ARIELL, Gapol w9 £ Aol 54
PEo| F3t5] A= Ao| offet AFst vol oJs] AlgtEls mgolt). v, ST &
B2 At shato] Yrke MolA 3eAl R AR, 2 Gapoll tiafAls A2k
7} FAJsto] AlokRlgEo] Mgk} Qirkal 7gsks o] E4olck webq Gapol X,k

X, Alo19] £7t TRl AL SYRAAGT F7H3e] Nog TAHL) 2T Gapol
5] AobA X, 3 X, Alo|Y w7} Aekate] delaso] SA 0% ks 3 A 79
os, Gapol HFs] A X, X, Aol w7} AokRte] Pelaso] FH o Wal=
T H7) ejolch, B ATollA 5T el mPS s AN shv 35k FElA =
3 7Pdute HEsla BAlsh| = ik,

3EHA 23 mEo) Ul HAaASEHEA AL the 4] ()3 Ltk

X
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p=cXmte ©)
L , Gap < X,
(-0 <20y < Gap< x
= — L)X —— | <
T X, X, 1 ap 2 @)
U , Xy < Gap

p: Dynamic PaymentRate
c: Average Payment Rate

9 AoA X, < Gap < X, B9, vl thga} Zo] thA] g % Uet.

m= L+ M(Gap— X,) ®
=1+b+ M- Gap
_ U-L
M= X,— X,
b= L— MX,—1
L—b—1
Xi= =
U-b—1
X,= o

o]7]A] Levenberg-Marquardt &18]|&S o] 83lo] xS 2 Aslol= H4E Zlo}f
Al & Aqte] B4 A-&stoitt

2. MEXE HAUQLIHMZMO GMWB U GMDB &2

22 957149 BEE Sdise] Z7eka AFHR A5 =319 g AR
Se Ushe avlRte] 877} SIS TAH TES TRl AE RS A e )
of Y ANTFBRE, FEAETNE, Ei HYRZES HAIBAo|E A= o
ge] szt AARR RSOl v ARAFA R IR B DA RS A
3 A BESHe 2ol

o, HAHH L A= RE £33 Hwns FAH] wt AFshe dFo=
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ofefat HERHAY 7S 2] AL ofe] /19 AgT BFEE AteloS
E8) AUl BYR G Ao sk BEEAFoclaim)it BEH|E
(fee)2] 71REES APtk Bch. WA HER BURS AESHe L that ek &
UHAE A Akt sk BER: /RdRERe 2/ AR ERE T4
o} ZlER g BRI A| oFe HARS ofulshat], $UMA JEL ot
PRH2Y) ol HERE AFEA YT 5 U SHo] Uk & A7 FuER
£ a8t grom oule] T35l gl 3% | RHYHYRE /| ERYRE Jat. o
SYePIZF 0|50 HAR GRS Atelentct FebdA Hgele] e FA Br.
£l 8E Feidh ARAYA(V ) )2t ool gz Relg ol Age( v ) 44
tke 4] (9), (103 e,

Vi = (VI =P+ PPy - pyy) - (L)Y ©
V75<G): (I/t(f)l _LPt(E;)l_'_PPtfl : ptfl) : (1+i£€)1)1/12 (10)
yi = pl¢ =g
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o, 7 Aeles] ojg i), w% Folo] & 16}5% dt. HAREA RS
(GMWB)?] 818 GMWBC; & t A0 AAEZA(1V4))o] dgagien v, mrt 2
£ B9 BT AF7] $I9) 1L BEEE B wlgolct ol b, V7t HA
AEAFRZOIH GMWBCE= 4 (1) 2. 12|71 AgAgo] AFH ol oie
AR ETS 5] A8 PsiE HANYRIFRZGMDB)S 1§ GMDBC,E
4] (129} 2o F@HLY.

GMWBC, = , _p, x Maz (V9 — V4 0)x 4, <1, (11)
GMDBC,= ,_p, - max(V*], ,8) - ¢, (12)
(& V<0, V9 <0 7k Ee AR

A, AEAE AFE = tAF IE AYE g 2EUEE9 v
L1, 7 129] Ml
Losfp o
t—1Pe 1 ARl AR AR/EIKE ek ol t — 1 A¥e] Aok 8ol Qi SE
Gii—1 0 oA AR t=[t—1, t)o] AT s
WS 1 AEAFo] NFHE olF, tAF9] AFTEEE
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¥ AR AN o) Bitold 4] (130 Lok GMDBCEY A
AV. GMDBC= AAAGe] 00] 5 5 ogAgale] o] B t7x], JBAFE 7
ok e A2 JMUFNRE BESE B2 AUEY AtEed B AL

el BatolH 4] (14)<} 2.
AV_GMWBC = El > +r)! GMWBC;J (13)

D 1+t emwBc

12 (w— =z
AV_GMDBC = E[ o o+ GMDBCt] (14)
t

n 12+ (w—2z)

- % (1++) "t GMDBC

Soge + BEAT AMAIYel

B, @ A2AF FEU|(=S8,, +e—1)
e 1 ABAF AFIH)
T 717 BE B9 5oEE v
r) iR olkg AUl tAF r, SR
notooAE AuEle Ag
w o T AY
GMWBC! : i o4& AUl tAd GMWBC, 233
GMDBC!) : 97 olAg Aelee] tA¥ GMDBC, =43k
V. 2MAME HE U AN 7P
1. BMHE HHE

£ Ao ZAstaAr she A HAFUHASAEY 9 A el digt /i
Q1 W8-S (Table 5)°l Vet
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(Table 5) Summary of Variable Universal Whole-life Insurance Product with
Living Expense Benefit & Description of a Contract

ltem Description
Variable Universal Whole-life Insurance with Living Expense
Product .
Benefit
Gender Age at Entry Face Amount
Male 40 years-old 100,000,000
Contract - -
Payment Period Payment Frequency Coverage Period
20 years Monthly Whole-life
Guaranteed Minimum Withdrawal Benefit (Guaranteed
Guarantee Minimum Living Expense Benefit), Guaranteed Minimum

Death Benefit

Guaranteed Rate
of Interest
(Assumed Rate of
Interest)

3.0%

Mortality Rate

The 9" life table of Republic of Korea

Barly Withdrawal/

Additional Nothing
Premium Payment
Premium Nothing

Discount / Bonus

Eligibility Age of
Living Expense
Benefit

65 years-old

Living Expense
Benefit Option

Selected or Not Selected

Period of Living
Expense Benefit

20 years

Living Expense
Benefit Rate (4,)

4.5%

Asset Allocation

Bond 50%, Stock 50%

of Fund
Item Fee
Per
a1 Face Amount 10/1000
Acquisition Expense Per
a2 Annualized Net 100%
Premium
E In Payment Per 1/1000
Xpense 1 Face Amount
Maintenance| In Payment Per Gross 8%
Operational| Expense Premium °
Expense Paid-up Per Face
@) Amount 0.5/1000
Other In Payment Per Gross 2.5%
Expense Premium 270
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2. H=1™ 7P

H 3= AAA 7o 2 shole, A

-
=
oz AHE, siRlE, HdR EUE, HEAHS, 8 &4 55 W

FE

Folg 2 YF/FAHE S0l50) Azl ot Bajo] AThg U v wrls4S 95
A=A ok HARY BRI eS B8t B8UEUo] AT A
A B2 Aol AURlel FFAY, SugEAd, SRgEE, S
7138, AR 247, sjelolmy A, FoRSolE 7ERR TAEL o] &
HOR50 S-S TRI(r,) AT R, Y] Ailo]o S-S /A HE S8
Aue) o2 BHgaieic

e A0 ARYES] B, JE, A BAVES MUt FHAT
AL BEH ATEY] A8 T SE UL ROl AL B, 2019 AIEA
£ ggalol A2 AR A 71 AL 2019) F 9LFU FARE 3

T IZ SRS sl AAsI0M, 11 ZHES (Table 6y UERJQITH

b

(Table 6) Lapse Rate by Contract Age

O
—
(@]

Contract Age (Years) | 1 2 3 4 5 6 7 8
Lapse Rate (%) 10 | 20 9 9 8 8 7 7
Contract Age (Years) | 11 12 13 14 15 16 17 18 | 19+ -
Lapse Rate (%) 5 5 5 5 5 5 5 5 4 -

o YR 9YE

[}
[}

Azl Ak g 7R EA R thH] 7[2EAE pE tha A (152 Zo] Attt

o1 15)
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SAHUE L0 K= BAEUE cofl tidh 7982 2018 BEHEY AAYE
7P SRRt A S B MR o] AR V12U ES] B 83.2%(R
/N 20182)5 A&ttt

£ AL 4 BYE SAEYE RYe RSk Z1EnEE gl Auele, 54
g9 ALkl ool Histol BEH§S BAR F, thAjgho ol Mol gk BEn|8el

£ AFolA AgdulE 2g Soie SHEY 1, 2'E LS, SR Y
oite 3EA SRR SHEY S st SHEY 1, 28] B S5 st
of, 2013 o|F A¥AE WHAFAYEY HAATF odode F=T 7 48EA
GV, AV, GUE pE AE3] B2 A 384 S B9 Bese 5
a1 fleted, 201349 olF AZAE HAFTAVLFS] ERAF 4 5
18,11371E &% 7 Gap, GUE pE ALESI 2P AR

A AYoElE 2ge] ddte thadt Aok gUES FHYgol AlRte] e A
U= o2 55 7 QAL AAR Bdas 735 99T 4 A= AL otk =9
AT BV F CIRER+F U EER) x A7 & e AR =
HUE = o o]F FEAR ekl Q. o7M, SR RE = A=t
71 EEARS THE TR T & Aol Fd VREARIA] ddcke ¢
€ JEskal 7ol disiie AEskA] gdene U=1"2 dHtitt ddEe] 2
£l 00122 L=02= Feth p< [0, 1]ofth IIRFAS 7§ BHch: 78
W40 243k (Table 7)0] Yer{Th
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(Table 7) Parameter Estimates of Dynamic Payment Models: Multiplicative
Accumulated Value Ratio Models

Multiplicative Model 1 Multiplicative Model 2
Parameter Estimate sl Estimate il
(Standard Error) . (Standard Error) .
-32.828 45.489
M (1.263) 2.9 (1.748) 26.05
38.424 -38.867 j
b (1.4749) 2593 (1.498) 26.08
D 1.170 - 0.854 -
BIC 480.107 481.351
Residual Deviance 32.626 32.584
Null Deviance 79.57

BAA7 SR P27 SR 10l B8] ZRolEx(residual deviance)E T £0]7]
gt BIC 712olAle $3Eg10] $HEE20] o] o Holuz, $HRE1S BT
Hl-E 3 1 249] 7|2 Bgo g HEstal o]F 7o R EASHES St 1jol:
Eol1 F 1y Rl 3A] Ytk FUET GV/ AV Alo|9] TAE Uehii:= 4
T 9 Aok SR A (Figure 1ol YERARIC

B}X

=

(Figure 1) Scatter Plot of Payment Rate(‘PP Rate’) vs GV/AV, and the Fitted
Line of Multiplicative Accumulated Value Ratio Model 1: individual data(black
empty circle) and the fitted line(red line)
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< M<09ld] HIR GdS T2 M=o IoA vietEo}l ohgat
Zo] ME AT 5= et 3HA EAReEC] F8H AR AR o] BFolgo] A
25 A7 AFAYARL HL AHAV < GV), BFARAI WHAA ] 7}A Ex}
ol QI AN BFolgHTE Ax3 A0 F QlAlste] Ao EAfohs thE A
ok AEiety @ WARF ] HEo] ATl EAHEER Y A)E Augitt
(p—0). stZ Ax AAHGHo] A AP AHAR} F B4V > GV), FHi=
BHA RN 2 FAE T} ool Rt 9900l s AOE Ql4slo T
EARkS 2ok @ WA G o] Huo] HAFARl FAHEER Y F7hE At
(p—1).

39 et SRR ks ot 2o FUAREAS r 8 Aok 78 B4
436 (Table 8)°ll YEHHI. U= 1/c=1.2020|%, L=0o[c}. S|z} HFL
FrFol vl HApelgw o] avt A9 gick 181 FdET FEAR] Gap ARl
TS v A 2 A 394 SR SHERE AEAS (Figure 2>t
(Figure 3)((Figure 2)9] e 1)) Uehligiedl, St GdE<] At
9 22 A2 & 4= Stk o] B2 TS B 30 SR sAEYE Z8Y 4
ot o "ol 20 F Welrt wheha of7|ARE o]F EAoA Aol gt

4 $UEF 'S BARgoR A8t

iy

ol

(Table 8) Parameter Estimates of Dynamic Payment Model: 3-step Interest
Rate Gap Model

3-step Interest Rate Gap Model
Parameter Estimate t-value
(Standard Error)
12.158
M 2.272) 5.352
0.185
b (0.014) 1215
X, -0.097
X, 0.001
Residual Deviance 1238.688
Null Deviance 1241
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(Figure 2) Scatter Plot of Payment Rate(‘PP Rate’) vs GV/AV, and the Fitted
Line of 3-step Interest Rate Gap Model: individual data(black empty circle)
and the fitted line(red line)
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(Figure 3) Enlarged Plot near the Center of {Figure 2)
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e, BEY A9} ol Aol YA CAIIH O R 2451l Bxt. (Table 9)°
1 A3 ehslct

(Table 9) Values of Guarantees Estimated under the Two Scenarios: Base Payment
and Dynamic Payment in the Multiplicative Accumulated Value Ratio Model 1

. Living Expense AV_GMWB AV_GMDB

Scenario Benefit Option @ @ Total (3+4)
Not Selected (1) - 1,175,694 1,175,694

Base Selected (2) 1,464,934 122,778 1,587,712
Payment . _ _ +412,018
Difference (2-1) +1,464,934 1,046,985 (+35.0%)

Not Selected (1) 0 652,769 652,769

Dynamic Selected (2) 261,867 410,793 672,660
Payment . _ _ +19,89
Difference (2-1) +261,867 241,976 (+3.1%)

(Table 9)°lM A vlAd= Al AZAs A= AlokS vlasto] & of 4 &

AT = Sl A2 AZA VA" AlolA 4 GMWBEIEC] flal GMDBHER &

REAE e ARkl GMWBHEISo] HHAISH Thle] gk vlAE Aol wls]
GMDBHI8o] Atk 7€ & 4= Itk 7L o9 A2AF GMWBE] 2ol ofste] 44

N
l
)
|
N
)
o
o
(i
>
2
i)
i)
1o
ne
Iz
i
)
zj
<
i
i
rlo
p
i
)
ol
i)
o
N
N
b
>
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o} 27) uhel, A A Aoke] Bsulg F3fo] nlE Aoke) ket Ack o
£ Sol, 7j2gelo] 49 WA A Aoke] B5ulg $3K(1,587,712)°] Al A
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o A7] dolch, BBAF A8 AN BET 4 Y= HL SHEUe] /2y

ZLEc GMWB EZH]-80] U1 GMDB HZH]80| &2 Holgl= Ho|t}, 1 0|8
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Q0] H]sf 2.
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© T35.0%) W A Ayl 0= FTH3.1%). 2529l 71ed s HiAl A
A FAEY Aol ARKAES A2 4 Aga Agle] B39 7S L5
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(Table 10) Sensitivity of GMWB and GMDB to Sensitivity Factor of Assumed
Rate of Interest(The Selected Dynamic Payment Model of Base Premium is
Multiplicative Accumulated Value Ratio Model 1.)

Assumed
Rate of Scenario AV-GMWE AV-GMDB Total (3+4)
Interest ® “
. Base Payment 1,181,083 65,927 1,247,010
2.0% (1) Dynamic Payment 322,890 344,479 667,369
; Base Payment 1,464,934 122,778 1,587,712
3.0% () Dynamic Payment 261,867 410,793 672,660
Difference Base Payment -283,851 -56,851 -340,702
(1-2) Dynamic Payment 61,023 -66,314 -5,291

b AR AR e

4 AT AFEE.5%)°] TLortal 7Hgstal AgAa AF7 I WiE 54
A2 golo] BEH|8-2 BASE IS (Table 11)0]] YeERQITE A&AE AF717F
Zpolof gt 71 AU ot FAEY Alue] 9] AR vitjoltt 7[Edlo] 4
S BEAF AF7170] BE5E, GMWBE RorA U AAEY o] A4 GMDBE #A
ok SAEYY A9 A A7l A24F, GMWBE =oAL AAE o]
£0150°] GMDB+x= ZoHt}. F A|Ue] Q0] 43RS RHA|Rt, okAf At uiel fAls)
Al GMWBSF GMDB= A= 2] #A o] ict.

AR AF717t0] Aashs A9 A B8 sl shARt 24| s
o= A og Hoj, Aokl AR AF7IXEE o|gA AHoke At § BHEHl8ake
A Aol gl AR Uehidth 712919 & B5ul8o] vlsl 5o] 589U F
H3H|80] ZF7|7t A7 wstol] g vIRE A0 & Uyt
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(Table 11) Sensitivity of GMWB and GMDB to Sensitivity Factor of Living
Expense Benefit Period (The Selected Dynamic Payment Model of Base
Premium is Multiplicative Accumulated Value Ratio Model 1.)

Living
Expense . AV_GMWB AV_GMDB
Benefit Scenario @ @ Total (3+4)
Period
10 Years Base Payment 823,049 631,986 1,455,035
1 Dynamic Payment 489,544 180,354 669,898
20 Years Base Payment 1,464,934 122,778 1,587,712
2 Dynamic Payment 261,867 410,793 672,660
Difference Base Payment -641,885 509,208 -132,677
(1-2) Dynamic Payment 227,677 -230,439 -2,762

2 704 HE3t SRS FAACK} WS vhdshA] G A% g A 71

fus

A &2ld], (Table 12)°f 34A|&- W3} digt BE0]89] M= Yehfigict A&
o] Z75FA SRR} 4:9] A4 ¥ YIEIE AR GMWB, GMDB, 34 25 EZH]

(Table 12) Sensitivity of GMWB and GMDB to Sensitivity Factor of Lapse Rate
(The Selected Dynamic Payment Model of Base Premium is Multiplicative
Accumulated Value Ratio Model 1.)

I_Ca gzr;g:;:e Scenario A V_ZY)WWB 4 V_gWDB Total (1+2)
Base Payment 1,181,794 99,277 1,281,071

+10% Dynamic Payment 213,740 348,678 562,418
Base Payment 1,464,934 122,778 1,587,712

0% Dynamic Payment 261,867 410,793 672,660
Base Payment 1,813,054 164,134 1,977,188

~10% Dynamic Payment 320,348 483,578 803,926
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Abstract

A policyholder’s decision made in the policy period affects the contractual
value. The values of GMWB and GMDB embedded in variable universal
whole-life insurance are affected by the change in premium payment level due
to the feature of flexible premium payment. Nevertheless, the dynamic
policyholder behavior driving premium payment has not been considered in
the studies on insurance liabilities so far. Thus, for the first time, this study
suggests two models - the account value ratio model and the interest rate gap
model for policyholder's dynamic payment of insurance premium, and we
estimate the models’ parameters. As a result of analysis, a multiplicative-type
account value ratio model is shown to be the best model. We analyze how the
premium payment level affects values of GMWB and GMDB in the two
scenarios, which are the base payment scenario of paying constant 100%
premium and the dynamic payment model scenario reflecting the
policyholder's behaviour. The results show that the values of guarantees in the
dynamic payment scenario are lower than in the base payment scenario. We
present that the values of guarantees increase as the assumed rate of interest
increases, the living expense benefit period becomes longer, and the lapse
rate decreases. The sensitivity in the dynamic payment scenario is lower,

compared to the base scenario.

% Key words: Dynamic Policyholder Behavior, Dynamic Payment Rate Model,
Variable Universal Whole-life Insurance with Living Expense
Benefit, Guaranteed Minimum Withdrawal Benefit, Guaranteed

Minimum Death Benefit
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22 Shiller(2020) vt MeH] o= B75 v S&P 500 447} 29
20258 39 23W7H 34% B2k 5 ThA] & D wlo] 40% o} FET BYL AHsha
A FAAOIA BRET G S5 el 2R T WY ol% AAE &
T0| ZANG] BEE VR RGP A SU ARG BTk dwlet £t F
Ao o) Azt ABA7] AAVE AW U B FAAGS 2271S &
23] Solut 9512 WASH S vie PPz 7k ArkD FAS] BAZIS Holet
FEAAL] ThER 7SS WBE A9 5] Ik Welluolehe A o
of sk TR G Bao] Asslol, W) AT Fol FAAgel FUE At oF
50 ol Bt o] AFe] PHL ol et Bel ARSI R AFOE
QUsh ey 27] Bek A o] SHEe] AT 50.6%, TR 77% AT
(Table 12 7419 o4t 2915191 & 7]2ke] it A2) Akl B850 AApslo] &
22 HojZth 34 34 BAHQ MY olFRE AASLS FA4L A% sort 7w
RS A&H 0= Bkt AT Fuhz FATHHE 39 209 Lo HAHe
1493714] Estglont Q313 o] AMRE IRARES] A3 vl Bol A
1 0] Bl F o= e

B0l 25 27] AY|HR RS o] 5 Y} A 715y Teln w2l
ol T Al E Ste] THAL BAA0) L5 FEAE Z AATAES) dH]
2J%] Aol ek ASIA S-eiict. kAo 2 31 3} 5 FabelR ] 2008
o] chat TAolgiet. £ AT B Folet B @] it o] A
B2 AlEsh 9 A1 B 71 Sl that A3 Agskid sk

1) 24 o]% Aol BAY] AR Fha0] 20209 187] AHES -1.4%, 287] AFES
-3.3%% 7155
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(Table 1) Net Purchasing by Investors and Kopsi Index after Pandemic
(unit: \100m)

AT

March April May June July August
Net
purchasing by 1,166 -137 -1,881 -27,108 | -30,637 | -35,640
institution
Net
purchasing by 111,869 38,124 37,835 38,144 22,389 61,708
individual
Net
purchasing by | -125,550 | -41,001 -38,838 | -12,188 10,791 -28,469
foreigner
KOSPL index | 155064 | 104756 | 2029.6 | 210833 | 2249.37 | 2326.17
(Monthly)

Source: Korea Exchange.

r

ATY] AP Morris & Shin(1998) @0l 7]Hgit. o] 52] A= 71&9
= ge] B E(incomplete information)Z 7F351H QAo £714 &
3ol e Al B HAUSOl tis AR 1L Pl EARS SR 1
= Calsson & Van Damme(1995)9] #4791 A7/ dH(a state of
fundamentals)= 1 €1 Y= 35A44(common knowledge)©] oFd AAFAS

2 ZAAAAAEHRE o]} E3HE ZAke] Al S (an independent noisy signal)& &
ShaL o f9)S AAIRIT. B Aol EAsIe] AAIFAlE gAgel Higt £71
B9 ol RS AERIth o] 7ol A 71E9] AtolA BEEA = EAE &+ §l
+ B #¥E(multiple equilibria)o] AARE 225 HolFqleh oj2jst A& Hio|
Q7] Al ofE A& A 227} S ojof sh=A[of| tiet & B F£A1Fo]1L BE?
£ O E EET 4= ATk 2 A+ T3 Morris & Shin(1998)9] 71048 EHE 22
HAY(global game)olet= 24 SollA 2 2419 SePin s A HE L
A} Rttt Morris & Shin(1999)#9] of2] -FARIOl = EF5tal & A7t AlAsh= A=
@ 71995 AR AA, & A= QebAlgo] ofd FAAS] Y14 diks BAT
o F2UER QIS F7H0] FEit 35 @A) Bld o= FAARRY] o] ofygle.
o mlEolut S 59 o2 FTPIAE fAF Aol WEEQIHY EA, Morris &

2) ZE} WY ofF AR o] sk A9k Aojo] FIAKRIE 1 ol% 2015

rﬂa

s
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ofate] Ao TSRS 712 WS A5 o] 1] HEAEL WHEA] 17
Pl S 2 SHT 4 g Baggo] WK Tlo] AAHT TS BT 5
QA Hick. o] AEL Morris & Shin(1998)] 2o} fAlsHck, B4, 11269 v 7}
A3l 7] felelnole] Sopiet A4S AT B0 elelRe FAApolA
A FAAgOIA ol ort AR FAAge] wEo} thi cle} 71 oloput &8
£¢ ofulaet. ofafat olo] sl Shiller(2017) Eg FAARE: o) gl Aol
TRe jelEEsh sk Hlolda Ao sjolatct A= Shiller(2020)1 20074
e 20004 Alo] 22 FE9] B B0 R RE P 229 Sl P B
2 olop|(elelR)So] EAIEE sttty olejd 3 Allse] oo
24 Wl 2] v §710] FEEL WA 5 9k Flolk, webd] E Aol TR
SE|9] UfefE| B} whE Y] A8 wirhAe] Gk wAEk JPdshaA L o
2 2kt A, AHEiAS B vl o] 245 Sk A5 FEe st
7] 4Itke oItk 9518 A AEe] 712 Wisaslrt 2 v Fot 45T FsAel
ok YR B 520 e 58S FANES BINL 4 U S st
BB 43 7MsHe RETh nHHOR EY|Asl | go] S48 tj4RE
of oleje Zasht WlEAtEe] olefe F7klet. o] Watw HAeIAo] L ass
EAEA RGPS 27 Slehe £4= FAHAR setsis F18 st
G SAYL FI1E ASAA MEAEY £8L FoiFE GFL Gt T4 ol
SIS0} jgko R Re tikrulzh et A% HARARIE0] AekHel vt

lrl
-

o

w2016 T 7K} g S=ARE 201540 1ﬂl AJet $50] ZZg FHgt Ho| 9l
t} 201540 40% opge] ==t 9 APlEHe] 1/30] SR =l AHFIFHREE 9] 2015).
3) Shiller(2020)= ml=FAAF0] #FHold 20099 39—J ZEE 20209 297H] S&P 500
A7} 58 A5 o] IHoA T} nl=AgRe] o] HF sfgdo] EAFe
] o]2 QI3 FAAL BIst|eke HIEA] SEEchs WE|EY} vt AR &
APk Fe =23 gebd 24 dgez ot Zsiele A3 siEo] H
Erk= YE R 2A% Weoz Qs FPt e HiE Lxg 3Egh Zog o3
stAct.



312 Q=Relolut 7RIS e &4g AlE] STk ofsfe 4= ik iy
2 B0 LEL AAFAAEC] F4S B8 AA YT 4 9k 71918 ezt
q X _1’\_ o]q._

ATO] g2 thE Ak WA 24lA ZRAAF, 3N 7 REFS 4vskaL
4730l B ERAE AR SFOA 2 AR A B e 7Issieith

=
=

LA o 7S thE B58AIe H FeATH £3S aVidth FEdE
(herd behavior)& Agt 71& AF-50lth4) 7P 2 02 Banerjee(1992)= ARt
=9 oAFE7go] Ailo] B3 FH 7L ofd BIRIO] AHof| oJEsy] wiizof AxpAos
BRI A5 FFol= B9 AEEA FEPBS(herd behaviorZ olsfigich
Bickhchandani et al.(1992)% SAFSE FAIS =9]519 0t Feldi=(herd behavior)
S ERRIAHEZ=ZAX(informational cascades)Zi= 802 AAost & B9 A|E519
o} Avery & Zemsky(1998)= F-2]8-53 A7 HA 71| Aof| FE5HAA] F2|d850]
A7) A0 viAlE 9%, HEFY 9 51 754 52 AuEdT S FE%E
S FAZ S AFFEA7EE TR0 5L Lakonishock et al.(1992)7F &35t LSV
RS T2 QU 919] 71gRA AF-E0] FIokl Qe EUR 7ML A4l RS
FAJSIAL BRRIO] FRE W= 7o Qlo] AH410] 9= BiR1C] 3J9] T o] 9o ¥y
Hoks 3919 AMdE AR 18uv 2 AtolA tF = FEde <A ofd
ERRQIS] Y5 F55HAA A4S FAE SAIZ O E HEsh= IS ). ol= EiRl
S FYe FEo] BATE THAHA FEEo] AR R oW 9IS A D
o X229 B4(payof)E JSAIE o U= A He(stategic complement)©] 7]

3] WROE olsd 4+ k. S HeFH Bk BT 7P fEAQ A A7

4) FeBBolt ThE Aol 9] WA ofF AMlo] 293 ARE TS ERlo] FAS
238 4R iR,
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E Park & Kim(2018)°] 3ltt. 1 A= =718 S81A1e] Ad2H] B gt d=h4 o
Aol 71zt =AEeAPEe] =7 T =8 9 A €Y 5

shgao] ek A1 QJrelo] MAIESE B8 o] AdE 4 9SS Bt

ol 11 ¢Io|A Fe|Pe-2 FAFAS] g4l 7HEsH 710, ol gt <=8, BRle] Ttk
motely| So8 FHEE:. SeollA ARIFAAES FARRAEA Qlo] IEdlolt
SNS(HEH O & {FRE)E B3 F4]olu} FHait T HE7to] tigh o9& ddo] Tty
Act.5) $HH Chang et al. (1999)9] o]l W2 TR Yzt AR H]sf gl 4]
APgoA Fegso] HEks] AT JEskal Qe B ks Beiulesolel=
E4 A9 WAUSE okl ZeE #skE Aw B3R} 5lgitk Froot et al.(1992)=
ERlS FFok= FAREIAES] 7Idiago] £A47 17 investment horizon)2] AH7]
ofio] wet Dbl 4= S Aottt A Ito] | UeE B9l HEkd B
H(strategic complementarity)°] 73H=| 1l FA12] 7|t 8-80] =oHA|= I# 77
< 5ol FeES Aot & Aol BERRES] HEY Hebgo] Fhs S
AXItt. ?HH Cipariani & Guarino(2009)= gE7/|AA 0| =0t FE]P5-2 £A4517] 9
3 FARETHE o E A Al FARE IS o R AES S5t
Avramov et al.(20060)2 =B BFARRD I HIHFAA G EHFARA) Z12to] 4
HEA D F71o] ojugt RS )X =X A HEIT) Blasco & Ferreruela(2008)= 41
A 77h29] AR RS ZAZ Christie & Huang(1995)2] CSSD(cross-sectional
standard deviation)& 712& o2] 57049 7352 welsiolal tis=olA s
3t 7]149] 4] 0 21 Fejgs o] BS Bololth= AME A0

FAAR B Q@A Felgsel digt sl =R Bt Fes) St

5) AlEgt A77F B83E FEOIAN AE 0] AEIEXEL “Cub Investors, Taking
Cues From YouTube Gurus, Help Hoist Korean Stocks’2H= 7AMolA FAEAAE
9] fFE JFE=Z 2Hsioith

6) SEHHE olgks Edo| 5T £ TN E fARE @4l BEE=Y Jsd 7]
ol tigh visrt S53 @4 1 A2 & 4 Atk 20209 &= F7F B2 o] 39 33
7+ RIFARAEY el $52 AEAA 42 Y, ddiRF 6,0009 9, SKsteldA
6,0009] ¢, AR 55009 €, LG 38 3,6009 ¥ <=o|t}.
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S 74 0] tiet viek ®pAl o= AASIGIH. Park(2011)2 X 957g Wl 7125
GARCH-type W& 53l 22t dslof yehd 723859 4 welsiqit. 1
F(2012)= GJR-GARCHE &3l ¥Itd W5-d& 79310t Park(2014)2 ARt 2]
8 A TR E o] d A 919 3lv] gt FeldsS AREEEC] et melsieit. uiA|
ko 2 FHAT--8718(2019)2 CSAD(cross-sectional abolute deviation)S Etj= =
APgolA e Fejaisol Frtstet7ol TAEFth= A3 o5 E91HE FEsto] EA5IL,
25405 FEgEo] FARE AElof IA| FRkE Hethe AR Btk 18 2 A
TE OlEEF = S5l IUiFAARGe] 5 A AR A ARt s dTAE2
FRAT= = ARFAAIRE £ 130 7|Hkele] Fjd e AmEa Qi
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7] At JYE). T FAAgeIAE BAHR g st 2AP e 2
2 A7) shed) oleiat £71t EulgelE £714 BA(speculative atacklOE
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Zolt}. 2 Aol B A4l o5tl0] F719] 7PEHleS o 2 ol 3
7he AACIA 09} F7199) 7FElE o] GRS Wo} v} vy 7ho] A2 AL
o Qe XA Hm BRI 99k TS ZRElE aol 7125t0] TigRle} e
A} 249] H2kA] ABAgo] YKL ofal 4= Stk WA vhGAto] Mokt g A

HE7|Z2 IR}

1. £7|™ Dix=XKspeculator)

£ ZYolA F713] viriels), miaAhES T2 ol ol g AdERit. dieAt

o] BZpayoff)i= The} Zo] Hojgict
p(n) = (3+ (1+7)(1 - B)f(a.0) 1 M

p(n)E A2 Bi71A 024 of= 7jelSe) yejeluo] oleslo] ki Al
cKshiller 2017:2020). f(a.0)= AATHAAGS Fa ol 4] w4
F(0,0) B AESH A ol 8182 WAL ule) ARE )T 88T 4
o] who] ALguIEIES (1 5) o0& Yehte] webd pi A7|AHEe B8t ujs

HISS SRtk A8HIeE she Afele (1+4) TE9 ofpl8= ARt o] &&

s 71 IErlEe] #ols A9l sttt & f, > 0 ol fy > 0 oth?)

RS p— (B+ (1+7)(1 = B))f (,0) — t = 00] ‘gHE|ojof FAE ulis=sl] &

7) “AA AT FTPASK] weko] AA™ Aoty Eh= HYE Ssy| fg 7129 EEE
& A0S} A4 Chen et al.(1986)2 7|&9] AFo|E2E9] “AXHAHsE AAZCR
FAEE JFE Y= olEF FHE AFTHeE HISKH I o%
Mukherjee & Naka(1995)= VECMEZS 5 L& Fox AXFAHS AAA
o= F7lo FIFE vXL IS Tfetstart. Wongbampo & Sharma(2002)& A&710]
A F71e AAEele] AV 248 BFchk $HH Ratanapakorn & Sharma(2007)=
@717} obd A7|ollMTt F7EF AXFEARAS] Qs AEttal S5tk Pal & Mittal
(2011)2 Ao A AAXBAHLL F71e] A9 WAV A71H R JHEE AT
SHH o271 Obsfeld(1996)= AAAS ofH F719] BA 422 HFYJsI¥ L Morris
& Shin(1998)% &3] 7Hx|7} A7 wrdghatar 7Pgsiitt.



oIk, 97} Y% 07 o] HEAS Gaie Zolek. o] WEATIE 69] HjNg 02
Aofsp| ek, vlio] ek A1) HAlotdo] Easte] FAtze] MEst] Hob
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£ HYe AL ot

2. I|=X} E2 FAHSXKseller)

WA viGA}o] Wl Wols o3 Tt WiEAe] B Thet Zo] 4

ojglct.

(1=7)(f(a,0)—v(0)) @

of71olA B 4] v A] FEA] 5 S v(0) FAME 87120
olAE A1 folat ofEslo] 9l WSS BB IRE aolis BREE BA
oom f,(0,0) > v,(0) > 02 /gL A 9] BANE Floh FAE §271
o Arjoizol g 27k 7Pgeka glom] Axjelzio] 3 ol ZolS 1
2719] A45E0] FANE FRAAC] G5 Enrks rks A Eh of AL v
AHRDS] H]8) A=A, ZIEhSo] Folo] et B/HE & o Hekspd 4tk
ol AL Boi Aolth, T MEASS 24 A5 G Aol RHiSe]
ofu] BA%k A12] 7Ho] gk olalt F B ek ARS Wigat Flolck, 3t St

(1.6) = v(60) = £(0.0) & 7FERIEE 719 bee] A o Sk stz
0(6) = £(0.0)0] B Zo|3 WE visAHE0] FrlH9le] Zigatce F7He 5]

(1,6) = v(6) ] HPLE. F7BePIaulRo0] F71USE F71e A5k 5 5L
3 ARl ASN A £7|B9 keI &) wet F7bE AE T TEAEe] g gle]
240G 4 9k, HEASL 04 f(a.0) = v(6) ZAS IR o] FHeldt Zolct,
webd] B beEl o] Hehel A9ehE sEArSo] Agle] Helg 4 9l ARl
67} A% 1L £(1.0) = 0(0) S HUAITE 0 E3tste] Tk e 77kl
0, 6] 0141 FHEARES] Xjolo] WAYSHA] QRO b AR L SIS ok Fgte] )
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T 6ET 22 7H[6,1]04E F717H YR oA ujiat o] 24l 27]5
Zto] k. whebA (9, 0) ol Aut viAtEa v} 7ke] Azt WAy folo] &
olt}. "i$R=9] AAI A0 et LAY H (perfect informationys 7HEFHS o wiS
AF5o] olejo] Frkwl AAEA] F412 ujSoe] & Aolch. ulo] Wotw ujsae] 2]
@ oflo] 2HERtrh vixt FAYY) 7he] Meka Hepgo & Qls) o] 77t mE
JGolA] £712Q1 Belgso] FAY 4 Yk = (0, 0)HolA Tl it e
4 Qthe ojuon} Rejgo] wshs 54 AEe A W & Qb By
(muliple equilibria)®] FA47} st T2t @AolA (9,0) W ZE 714 B3t
ZNeEat 22 FejdiEo] A WA= Gthe Hofl F&fjof shH 9-8= o
B4 w3 vt 2eEe Agsl)e ik

718e geiet] AARAREL ARl ool i8] ZAxte] A1de At s,
133 ARG ohZat Zo] ARt WA AA(nature) BAIOH 05 AEskaL A
712 [0,1]0] Aot FUEEE 2t thZo 2 FAoA & mefst & wieAE
2 4] o2 Amsi=r] o] wf AQIEL Ao 0 AAE gts] wetelx] ol of
Al ek AT E TR 7Rt & TlQlEo] A0 TE Al o]2 52 0%}
7} @Agsk=t] 1 olf= AR AA IS A T o metE = F R BT Bt
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Abstract

This study analyzes ‘Donghak Ants Movement 11 after Covid-19 pandemic.
In the present study, building upon the seminal work by Morris and Shin
(1998), we set up a theoretical framework to investigate the phenomenon
which has been spreading in South Korean stock market called ‘Donghak Ants
Movement'. The result proves that there exists a region where there is a
speculative investment. Second, narrative has an important role in driving
stock market price up regardless of a stagnant real business cycle. Third, an
increase in stock prices can be explained by a low interest rate or a high

leveraged buyout.

% Key words: Donghak Ants Movement, Narrative Economics, Global Game,

Speculative Attack

11) It is likened to the Donghak Peasant Movement from Korea’s history.






HHISAHT H32H M35 (2021. 8) pp. 65-93
DO : https://doi.org/10.23842/jif.2021.32.3.003

el SoliEd AH|XIS] 2AEF0 0Xl=

. =] = (=)
@3k YSMSE U HIUNS FMo=

The Effect of Psychology Factors on Property
Insurance Buyers’ Decision: New Evidence from
Risk—aversion and Online Comments Sentiment

7E| A_" %**_?_ Xl I;o_:‘***_cél _+_ g****_jnl g DLl*****
Sei-Wan Kim-Jeehyun Khu-Soyeon Lim-Young-Min Kim
2 O el AoiEE AHIKIS] JAAFY(+YUEER)0 0Xl= S EM0IUCt
A

)
HelHsZE VKOSPIXIROIM =50 st 220 HEHEEED)S ABoI

o AN
X9 BMUSS CISTH 20k AW, A2i#40l AMSIAE U SHSZHD (7|45 O3
r

=

U
LIERC 2ESESE2 7=0tH, fEallieaEl Hegdde 25 TVIEE +YEH=
JRMRI A e BIEH fReiilieER Og, HEAd2 doll E 9 Y2zt
2828 JsiAQln EAVE Qs A= UEREH Ol 7IEoiER0l E¥VIs 2o
HYRE(MEEER)0| Zed JS0es S4Y dol¥sol S o 0| 27| W=l
Aoz HOIL) =M, SHUS 245 o 21, W32

* o] =2 20199 il wsRel AT A QIEARSEOF S ATARAAY
9] 2| ol H ATANRF-2019S1A5A2A01041891).
“ o|glojxfistw. AASH Y W (swan@ewha.ac.kr), A1AR;
e olgloiz it AR FAISH F5d A areyoudan@hotmail.com), FEAA}
s olglod et AAISH BAF(limsoyun2000@naver.com), 3-5-A1A}
ot Al S2EIATHHR AN A Y) F 4 (ymkim]@kangwon.ac.kr), TAIAA}
=R ETA: 2020. 9. 25, =& FF Y 2021, 2. 10, =& AA &AL 2021. 8. 20



[ 66 [ERCCEER A

HYL2 f9dof g BAA &4 tinfshr] et o= A AT &5
0= s 4 Qirh AEHo] nEAY] BE E= Al HIALE skl Ql=d] H
off EofjH e MRS Aibde] EE HASShs Helolth &, AR DR}
O] Apgo] SAISIATE AT HPAILZE BAYTA] & 4= gl W S AL
O] WY R, AYA7], TS| L O] ‘HE Zlo] Bt wEhA] EofEYE A
RN Bk AR B(E) - AHZ0) Aot /g oA WA¥sh= <l
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oM FAAPEE] AdrE(EE7g)0] EaauRte] JAREA(HE2)d vAlE 4
TS 2HE a7t Sl AR fEYR 7MY S AtE A EE, da-dls YIS
o] 42%, FEFAVIE, 25.7%, H3o] 31.5%F Holil Qlo] BY e FAAPEL 4]
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ol NAFEAAR] A HlS-Z Wi = olE =01 2018\ & FA] /NAFAARE] A
H|F0] 67.6%S XAISIAL Qlo] (FATR|R9]) T4 EL2 AT BEAMAEE
UERATEAL & 4= IEH A I AAl 2014).

Ao rES AAEthe AR 2 v Ek WA AE FARIES 018
stof ofgff (142 o] YEFE4HRealized Variance; RVAR)& Z=&31}. (1)2]0014
Se ¥ F71oIH RVAR 2 UL ¥ F7H J5ES g%« vAlo= it o
= Fasfote] e HlolHE St

Sn(s/s; )

i= 252 1)
— *
RVAR, = 1month 12

MR VKOSPIY] €% Fraw VKOSPL)S = HH EAHOlHE AARHIH
VKOSPI A= =W IA1 200 wA7H0] WA vl 712444k s vk
o FAAGE] #HE/gdo] F Aol dVdsie FARPE B S A7t ARttt jh
A4z VKOSPIE 20099 4 1395 H wid L3Skl 9om, ol v+ VIXstL
FAFSIEE3) RVART VKOSPIS] 0= GARH Uehtal QIck(Figure 1) ).

raw VKOSPI,

VKOSPIL = ( o0

) /12 )

3) FEHE(2009) 52 VKOSPI® VIX A7t 384 A4S B =& ()9 &
7] AEIAE Eo}ml FAE ALEE d 58 TAZR F A4t fAkR L X F sk
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(Figure 1) Trend of VKOSPI and RVAR

The abbreviations of variables are RVAR(Realized Variance), KOSPI(Volatility
index of KOSPI200).
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o] RVARY} VKOSPIZ o]-85to] (3)~(4)Al3t Zo] QI 3|n]=Eat E44S £
5190 H(Bekaert et al. 2013; W] 2016), &4 A= (Table 1)} Zth

RVAR, = By + 81 RVAR, | +e, (3)
RVAR, =By +0,RVAR, |+ B, VKOSPIL, | +e, 4)

(Table 1) Regression Results

The sample period in this study is from January 2010 to December 2018.

3) @
~ 0.00017" 0.0001"
B, (0.0003) (0.0713)
~ 0.6385" 0.6006"
B (0.0000) (0.0001)
R - 0.0114
By (0.7657)
Adjusted R* 0.4023 0.3972

Notes: 1) *** ** * are 1, 5, 10% statistical significance level, respectively.
2) t-values appear in the brackets.



A HEZLHT H32H M3S

(34 B HART AR o5zl HAOE B3 44 B? G o B4
232 o] gto] Ashe (5)497} et

RVAR, =0.0001+0.6385RVAR, | +e, ©

(5)A10]A AR AT ZAA(RVAR) = 930] thiet izrt AAE Age] &5
E24dd(Uncertainty, UC)22 & = Sl o]°f] wet (6)4)3} o] VKOSPT AJ5=oflA]
G)AolIA TAE ARt A o ESAGEY UGE sl fdduaE
RA,(Risk-Aversion)& =& <= qlth

RA, = VKOSPI,_, — RVAR, ©)

(Figure 2)= (D~0)AS Bl ==9 2011 195¢ 20184 12971A|9] E&H4AA
(UC)T SRHSIGE(RA)Y) BES Roln] ol wse] Z247F SARME & 4 9]
T} o]o} e o APYE SIHSINISR(RA S AEl4E ALg et

(Figure 2) Trend of UC, and RA,

The abbreviations of variables are UC(Uncertainty), RA(Risk-aversion).
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(Figure 3) Process for Positive Sentiment Rate
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(Figure 4) Trend of Positive Sentiment Rate

Positive sentiment rate is the monthly average from daily positive comments.
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(Granger causality)& 451t}
HA] o] W47 AAHTAIE B4 ZA3k= (Table 2)2}F 2o A= Atz o
2 FA] ghol i34 59 A= gle Ao Helo
(Table 2) Correlation between variables

The variables are monthly data from Jan. 2010 to Dec. 2018.

Risk— |Comments| Interest . Ui raloy .Income Stock Homsinrey
. : Inflation | -ment | increase Survey
aversion| sentiment rate return

rate rate Index

RiSk._ 1.0000 | 0.1558 | 0.3997 | 0.2681 | -0.3346 | -0.0233 | -0.3217 | -0.0486
aversion

Comments| 1556 | 10000 | 0.0709 | 0.1663 | -0.0665 | -0.0979 | -0.0631 | 0.0087
Sentiment

InrtZi:St 0.3997 | 0.0709 | 1.0000 | -0.0294 | -0.4144 | -0.0381 | -0.0763 | -0.0448

Inflation | 0.2681 | 0.1663 | -0.0294 | 1.0000 | 0.0402 | -0.0199 | -0.3959 | 0.0245

Unemploy g 33461 0,065 | -0.4144 | 0.0402 | 1.0000 | -0.0449 | -0.0099 | -0.0845
ment rate
Income

increase [-0.0233| -0.0979 | -0.0381 | -0.0199 | -0.0449 | 1.0000 | -0.0848 | -0.1358
rate
Stock

return -0.3217| -0.0631 | -0.0763 | -0.3959 | -0.0099 | -0.0848 | 1.0000 | 0.3973
Consumer

Survey |[-0.0486| 0.0087 | -0.0448 | 0.0245 | -0.0845 | -0.1358 | 0.3973 1.0000
Index

TESF AREHASE] s T A4 (Augmented Dickey-Fuller test)2 33t A3}
HF PgAo|glom ARKlag)= AIC 52 &3l AR 2'7F Aeh Zog Uepdth +
A<l A BFL ofef (8)4]1} Zom E5] 1Al BAE EAsH | el AR/
Hy: =00 =1,2)& A4l 240 FHS AREsto] fo4 oRE wgsict
Z, 5ol 71Zb=E X9} Y7+ 180A1Q13HGranger causality) TAF Y= AL 9
=

d
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g, &5, 775 2R

8)4] 443} 5 AT HeEat H2 o] A4 9 FEE YEHE v o
S “ge]olH (Table 3)3F 2t A HFEL2 AR} 1'0] HA| X 7], A7 59 5
PERAF 10% 2ollA KA HHQ] B F= 202 Yelylth. ol B2
219 A s 29 S EEY FARER HHY FFS F2
2 ongitt. SRt AR O] A9 AAs|uo] AR R RoRt FRkS
A Fotoiet. BhA AEAg2 AR 27 AA|, A7), A 59 YRR 10%
ZollA RofolAl FIRS FU ol At A WA oR 27 A HIAI 9| Hsprt
FARER] FFS WAL USS HolErt o9t Zo], JAsjueEat H2 B
FARHR FOPRt FFE T AAI|TFE(XAL o] ASAFRIALF 2) et B2
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(Table 3) The Effect of Psychology Factors on Property Insurances

Long—term Pension Accident
Total

Insurance Insurance Insurance
Risk-aversion 4.4901° 2.3603 7.9856" 12.7716
-1 (-1.6902) (-1.7943) (-1.9128) (-0.2654)
Risk-aversion 2.0619 2.3658 0.6752 1.6668
-2) (-0.7627) (-0.9943) (-0.1804) (-0.0384)
Comments -0.0839 -0.0167 -0.1299 -0.8826
sentiment(-1) (-1.0922) (-0.2442) (-1.2285) (-0.7084)
Comments 0.1329° 0.1599" 0.0113 -0.2976'
sentiment(-2) (-1.6671) (-2.2877) (-0.1013) (-1.7998)

Notes: 1) *** ** * are 1, 5, 10% statistical significance level, respectively.
2) t-values appear in the brackets.

(Table 4) Granger Causality from Psychology Factors to Property Insurance

Total Lpng—term Pension Insurance |Accident Insurance
insurance
—value Granger —value Granger —value Granger —value Granger
P causality P causality P causality P causality
Risk= 10 0001+ | Yes [0.0019"% Yes |0.0298| Yes | 0.5621 | No
aversion
Comments ) 17o3x | Yes | 0.0873* | Yes | 05924 | No | 0.0670* | Yes
sentiment

Note: ** ** * are 1, 5, 10% statistical significance level, respectively.

3HH, (Table 4= A=Wt #UEAR 7 THARJN} BAE BT ZjolH +

8 Y82 et 2nhS) AR, 71l dae] A AR RS S, ARl A
Aol HEo] BT AVUHEE T1ae e A +Ed RS} ol Mt
THARQT BATE e AR UETh &, A YeES 1% o5, R
BRI ERAIE 10% FolEollA THARIT HAIE Eof Ayt A4 =9
HARo| 9T vAE A2 YEET. E4, BASHE TRAIT BAIE 245,
HAslurEdt WIS BT 10% releEolM A71293) 28413 #AVF e

5) YR gk HA| w459 J3;MAAT BAE (Appendix Table 1), {Appendix
Table 2yl 2Z&5I3Tt.
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A0 et i, AHSinSE, RIARS 242 5%, 10% FASEoIN AFRH
9 AR gla TRl B Gl A0 ek olel o] AR golME 42
357 B TR BAS UekloR], o) AR o] BA71 o] HRRE(d
ZRyR)0] H3HE AEolehs EAA HeHso] IS o Ho W] gRow Bel
ThO whE AR AT WA 4 ol Aol A KR pisl] 384
o] IR BlwlS TR 229 TR WA UehA] 95 Aoz Bl

ole} o] gsImsE U I SRR Zlolis TRARI TAZ} ekt
o &, ol Aleude} AR L 718 Kol 1Al BAE Relon, sy
S5} IR 27 AR, AR TRART A ekt of Al
47} BYan|Ao] okbaAe] Jake mATHE A0 B3] B71He A5 B4l
738 T BHS R} Alejude] o] o Wt A0 Bl

Zo] Folze v YRR WHg-S BH] Slsle] ofef (9)4]

X _81+ lp181‘—1_|_ +1Pp8f P (9)

91o) ol ¥, 1719 ¢, 9] FAo] oo pAIAH 5] X WBtE el 2

Epiich, $25H-2 e Temol X&2 F20] Wast the 1071744 1ol
Zo}, oo] Al A BAoIA SRSini4E W R A W AR 4
QI Eo} 1A K Granger causality) TAE 19l vhel Feimeze AFRE,
S AT 247 THAIT BAE el ool £ Mol gislus

% 9 2R B0 U2 A L A7) SURPR S-S B, i 98
nE 9 R3] S0 e A L 49l SRR S-S 2t Basleih

60) ol (F=olAet do] AnAER|e Wekego] F7|HYo] IHAJY BAE yehd
At Akt
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(Figure 5)+ A4 YRR 9 $5E SR PR et S-S B4 A3t
ojr £8 W82 tha} Atk A, AP 52 FA toff A4 FUETEE =
7]l 0.010~-0.0029] ¥k-& Holthr} 3}k FolE571= sHATE 107KE7H] F20] A
SR BES B30 53] HHY ¥hgo] © IA dehgth $HE, 239 349
= 27197 0.010~-0.0062] ¥-3-S Holthr}t il Zo1Eo] 671 olFolle JF
o] A9 A= BgS Bt 0|2 o] lA3|ua=29] F2o] A Ert Iyl T
Q8 &=z BH ¥ 27)E= HE7olA tha 34 deldeh

A, HESHEE EAoH, IR 40 7] #YgEdRE 279
0.008~-0.0029] ¥ H3iom, 10714 o]Fol|e A0 A&H = Hge HYth A
FEF ] HLox 270 0.012~-0.0029] ¥kgo] HYehon, 1074 olFel= FZo]
A&E= BES Below 53] 47| R R K+ ¥hgo] tha T Fit}. T2, A7
4 A7 B BT S84 Adguaeie] S40 FHH2 whgol &H(-)2] HhgEot
A Yeht o5 BElo] EAME o & %1 9lZo] ERIEIQIE $HH, A F
Zof| 7|23 %719 0.010~-0.0049] ¥F3-& Holil 87/} o]FollE= FFo| Mzt A
2= 202 Uehydtt ¥ AeiE 2 2719 0.06~-0.089] Z71E HErdon o]
AN 40| A&E= BEE Bk 50 A7|EFE S5k 0] o 311 0 A&
= 202 Yehith
oje} o], ¥l API|TET} A9 S0 it FUAR TR ¥
NohH FRFH 0 2 oH(+)9] BRgo] ()9 ¥hEET v FA| UEht B AHREC] B
TS sl eTo R QlAek USS SIS 4= Qlrk. &3 SR S s

FZo] ¥ A&E|gloH, o= Ho] F-8/dEolzhe B FAAIR] S4 ¢

Izt A0 SiAE 4= Qlek. ot AR 1 A FAA T 8 TR0l glo
D& gigzdo] S2o] Aid o g AA Uehd 08 Helth o]y, HSHER 9

3l = 3 StFHgo] Al 401 Aol UERHT.
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(Figure 5) Analysis on Impulse Response

It presents the impulse response with respect of psychology factors such as
risk-aversion and comments sentiment. Since granger causality between insurance
and psychology factors are different as shown (Table 4), the impulse response is
estimated based on the results.
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Appendices

{Appendix Table 1) Granger Causality between Total Insurance and Psychology Factors

Variables p-value Granger Causality
Risk-aversion 0.0001 Yes
Comment sentiment 0.0793 Yes
Interest rate 0.1049 Yes
Inflation 0.0360 Yes
Unemployment rate 0.2609 No
Income increase rate 0.4356 No
Stock return 0.0168 Yes
CIS 0.0951 Yes

Note: *** ** * are 1, 5, 10% statistical significance level, respectively.

{Appendix Table 2) Granger Causality between each Insurance and Psychology Factors

Long-term Insurance | Pension Insurance | Accident Insurance

Variables Granger Granger Granger

VI Causality P Causality PEITE Causality
Risk-aversion 0.0019** Yes 0.0298* Yes 0.5621 No
comment 00873* | Yes | 05924 | No | 00670" | Yes
Interest rate 0.6713 No 0.2668 No 0.0006*** Yes
Inflation 0.9581 No 0.5301 No 0.0241* Yes
Unemployment rate | 0.3346 No 0.1750 No 0.0778* Yes
Income increase rate | 0.6169 No 0.0647* Yes 0.1171 No
Stock return 0.0995* Yes 0.0908* Yes 0.0039"* Yes
CIS 0.0996* Yes 0.3657 No 0.2003 No

Note: ***, ** * are 1, 5, 10% statistical significance level, respectively.
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Abstract

This study investigates the effect of psychology factors on property
insurance buyers decision. The level of risk aversion derived from the VKOSPI
index and the attitude toward insurance derived from online comments
sentiment are employed as the psychology factors. Main findings are as
follows: first of all, both of risk-aversion and comments sentiment granger
cause total and long-term property insurance while risk-aversion granger
causes pension insurance and comments sentiment granger causes accident
insurance. In particular, long-term insurance is largely granger caused by
psychology factors since it has saving attribute. Secondly, we analyze impulse
response with respect to risk-aversion and comments sentiment to total and
each property insurance and find that the impulse response of risk-aversion is
larger and longer than that of comments sentiment. It implies that insurance is
also a financial product related with stock market. This study contributes to
improve the understanding about insurance consumers and it is useful for

insurance companies in terms of marketing strategy.

% Key words: Risk-aversion, Comments sentiment, Property insurance,

Granger causality, Impulse response
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A NE 7ol BAIF, F710], mdd, wagd, sikao, ZAEe] 9 Ao
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(Figure 1) 2010-2020 Budget of Basic Livelihood Security Program
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Source: Calculation base on Open Fiscal Data, Ministry of Economy and Finance.

20009 =Y 7| 2AERAA T BA] AR 4 W Sy EAARIA AlSE
A3t HS Saf BAAS s Sk (Figure 1)< 2010~20209 7| 2AEEAA =
Foite] Hal5olE Bl 20109 7.3% YGDP2] 0.55%)°14 20209 15.6%
A(GDPY] 0.67%) 2.2 104 Hhofl & ulj o]} Faflito] S716l5eS & 4= itk 53], A
12} 7128807 SAIZ 0] =89 20174 o|F Fojite] 7t vjeky o & 716l
o} SR HE eQI7hE NS S E AL FS510] 714StE QIg B A &

Ao R 7|2AABEAA| ] BAIE Alsfof dttke gl A= . ool FR=




20| ZMEREHE SRS YOl HAIZH ST ey

Aol RopeiRA 71 WA, 1291 747 WA B 9% 715t A% A
5 UIE AAYS AT HYSES Sefohs" 12 BAR She A% 71 24EE
4 FA(2021~20239) BHES ST

NZRBRAACE FRY By 0] SUH0T Y FRE o] 27
SIL QAR 7|2AEAAE BASI) AN AR et AARS A moke

Ao}, olof] & A= A Ao Y SEIREUREE (dynamic stochastic
general equilibrium) 2gZ AASHL, 0F F3f 712AZHAAE EAg] A=o]
T8 AXNAARA R 9 EX] 20 vX= JFE FgSotaat gith 9], 2 A4l &

P2 SHAMHEB(overlapping generation model)oll AFSIRPAYC] F 409l 7|2
ABEGA| eof SUATEAA =S EAs, EAFZ ] Halrh AXZGA] v|R= G
T2 =2 FAR Y 2T E BT 4 Qe EEA JES S 5 U A
2 7.

TFAHCRZ & A7 AAShe RS vt B2 B4 Hlth A, AH| 7=
A7} 7R T W7 iR EA s Sus Ptk e
W7 2R R 24, 7R =8 AT omH] 40 AH
SHL IeRl7 = Q=] FA0f AHsto], A= 549 710 wet ARF-A(ex-post)
o7 oldal E4E HRltk. 53], 349 270 et HEths 7HARASS 712 9
"% A=(precautionary savings)9] #10= 283t A2 SAES Pt
A, A= 7 7] S AR EAA . - 7|2 EAAA| 2o S EEA - -
Fe}. 712w 450] ZIELSEAEAR) vgshs 7ol $9iE A
3o AHA|, oRAEA, FEASAIE AP 2FET IR E A == HA|
7 YmH]9] 47 HES EASHY V|2 EAAA moks Heo] dito s RH:

ﬂllm —
Ho

_4

FNAFEIAE) AP FIRE SA51R, 0} I8 PP dFas
of Hleshe B E A4S Aol Aol Hlelshs Belns A4l
B Aol 72 RAREe] sy gao] ANRA LTS ARk 9

1) BABAR BEAdR, gowol 34, H We 9| ¢ e /EAg wge 99
oS
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71 ZAZHGA ot HA S Ao tieh =2]9] S8/do% E75laL, & AAA &
ZofAl EARE =) APATES BA| @2 ARl 2 71| tiE AF-E A7loHE tha
T} 2t} WA, oJAR(2004)2 SHEi-sudof o]FAlo| & (difference-in -difference
model)& 285t 7|2ABLEAGA = HY 9@ LEAR vX= JRS B4
T= 7128 RAA =7 3 2 Z2AR) plXe 9F2 FolohA] Ytk 482
St ol2fet Aite 2R g Alwo] Ft ©719] AA| 77k R QIgE A0R ¥
Ttk 2 o= APE 7Y mE 380l FF= IRl 891 F SIHE QmHIE
sk Qled], HlolE FAIRE olgH] S RAof Z3FekA] Hgt Ao o)2(2004)
o] & Aol AutEls Z3tE Hole g g]lojgtar wtEnt HEA(2005)% oA
(2004)2} 5Lzt HlolE 2F e 2-8oto] 7|2 HAA =} s S50l HAlE 9
T AT EYE, e 71RBEEIA T BE 2EAL] E 3ue Y¥oR
AAZlE Z0] ofyH, WSl wet 1 gt gEA yeRdtial Ssklt Bh)
A-AHL(2011)2 E4 1S gfiste] 71 28LEAA T A 5 I, 1Y

nl;{l;]lr

e

By
B

ofr



2orzyzems sxs g Auznan [JEEN

At AYATES 7| ZATRAA RS A A0S w5 TF SHo] Fele] 2
SR ol QAZ Rtk W, B AT 1nF, AR, GDPE BE AEA 5
F7PA) Ao 2 7| ZABRAYA =] AN ATE FeA 02 BAchs oA
A4 Ak, ER, B A7) SHEEANFY DY AYAT SN AeE Asn

F53} @) A wslol B 7 7o) FeiEel gheg wagRt AARAE ks

S, EE(2011)2 71 2BEEAAA L] ASaE EAsISItE FollA A+
S ApEEE BRIt e SeEAYE 3~4AAE 7R ARRO RS
(propensity score matching) Z4HE 8ol 0 =7| 2BERAA =7} =27
T ASS FAAIHAL & 4= giohal F=gsieint. ot o= a7 193t 584
AR A AR Sl BARE ATEA 712G EAAA| Y] T avt o et Aow,
712 RAGA = BASH o] 7| At & RASHL Qle 2 e} AjA 0 R Hlwst
= ol F27E A

E JH9] BF2 AESZA| |3t A4 A=(precautionary savings)= S0
& Sh= Aiyagari(1994)-Bewley(1986) BHY] H@ o= EREW, HAH7t 2Fsk= 71
AFEYA e} 7| 2L EGA 5 PAZ o2 2o =3 Hsu(2013), Lim(2016:
2017)9] 233} fAboltt. 59], A AE EAHICR 3 Lim(2017)9] HE< the
T} Zo] WA -H3ch A, IUATEE X G7IRA 14 BYRE Hyst
Lim(2017)2} 2] 7ht9] Apit 20 BlF|ohs AR AAE EUsto] 239 Hugt
= =9tk EA4, 712 EAAA =S A4 A #7gste] 2 ARe] FAof o=

=
HEFE Aset. 53], 7I2ABEAA L] AErES FABIL $EETHE L2t

of A 24 FHS AASH Lim(2017)7 28], GDP tiH] 7| 28884} & 7129} 7
THES BAl0] ste] T B4 S A3t

£ 5o thaat go] At WA IgelA £ ATolq B8E LS A48 &
%, Mol 2o] B4 gk 44 uhsiol chell 2HA13] Al e, olojx| VAol
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o] FFdHd B FE7He nE 5w AHRAE AU & VAN EYdd

o] Tkl 9l Aol el B} ThAaro R ViAol g nhie] Slct

H A7 By ZHAYEFEY dFog BE Ve HEAVet L3S VLR F
2ok HE T B oA 2ol &A1Y A ZIdidla-&lifetime
expected discounted utility)& SIS g5, AR, ASFS 245
th.2) ikRieolls shte] tii7| A(representative firm)o] EAsto] FAEY Fies
= Fsto] AotE iRt BR= 7HAIRRE A55ks 2HNETPERIA), 2245

Al OASAIE Lo FRAZE Pl | 2AGRAA TS LTt

1. 74|

Ty AR AT 15~64A)0ll sidshs W7t wd7HER ]
o, 7 Fd7He 7, o FEE LdS 77 EHIL 23S TN 1,0 SEE ARSI
o 71(t), FE7HE s A (@) 2&R|(m)S] F 7H] PES A Adstal, RdE:
7} & u|(m) 7iEEZo] 2Hste] AlF-2|(ex-post) & o8& (heterogenous) £4
< AYA =k

7k AEr
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9] 83K BlojA da TeEE ARANE ST (constant relative risk
aversion) B-89kpo] lL5AIZEe] S 1Egh PEiE Wt &, HA7e 282 A&
H e =5 AIRH R, )0l s 2. o= ARy Hapolal, Bt =242 e
o= Q% HEE FEH LEagll A @¥ds ittt k=EadEe
Rogerson(1988), Chang and Kim(2006)% 5dsHA| H[ETS 7HE3tt. &, v
7179] B AIZH R, )2 0, FD 7M7) A9 7 2] G 2= Ao E AR

AL =88@)t dgHl(m), + $7 /8 SA(diosyncratic
shocks)ol| T=Z&%|o] AFEZ|(ex-post) 2.2 ©]& & (heterogeneous) AAIZ EAS 714
o FAA R 5 A (2) 2 Q=B (m) = 22 gt E2 ol¥EER X (transition
probability distribution)oll T} &2 0 2 ofsln, F29] AA-2 7] Zof 2AYst
+ A% 7PgRith

d

) =Pr(z,,, < 2'lz, =x)
m/'Im)=Pr(m, ., <m'lm, =m)

7= Zpale] HAZ| ekl §-8(lifetime expected discounted utility)S

sfah 225t Alo] Awste, oliz theat e /Xl ofsl e 4 ek

Vy(m,m,a)zmaxc’arﬁh u(c,h)+6 (1—71' )E[Vy(x m',a )z, m} 1)
+ 7, E[V m',a’ |m]

subject to
(1+TC)C+CL’ = D, (x, ma)+T(m ma)-i—a—(l—f)m )
D, (x,m,a) = (l_Th TVH[)wxh-i-(l—Tk)ra—an 1(h=0) 3)
;L"ma) = k- max[0, (1+7. )y {D (x,m,a)+a— (11— f)m} 4)
ho € {o.n} G)
ca = ©

A7 didAIRstel A9 B Z1didlad-S SHisktke 28l(o), A%
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(a"), S5 ARK RS HETEHA() 23, AR (2) 930] 3 Al e A 7477k
Anje} Ho] B8 4 G & AL Fek FAROR D, (v.m.a) 2 T, (2.m.a)
g Folg sk, o (1- f)m = 42 A7) z5e
olsl A%} ozr] A2 Fakh AT (9 B, FUrbTE HEAS, 7%
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ABIe HWATY THEAEY A4S HolEth LEAY Rl AR
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Foig AR Hofs| dth. BN IR AR Al 714
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Bt AR HABRS 7,2 Sfo] TRAEY ABHE HYRE YR}, A
A7 BHTEES 7,2 3to] Aika) 2710 AFE AFHARE A Hek
N4y NZARRARAS S0 T;Loqm m.a))7k ol@A AHHEAE B
ofzch, A4l TET, LS AZ0] S o] o=r] N2 F2 o]
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7 (1) = Pr(mgsy < m'lmg = m)

QU H7] 2 ofzn] F2o] ARH AT, 4419 B JhFLgS Srhsts
= 225} EAo] et

V, (m,a) = max, , u(c,0)+ B(1— ) E[ V, (m’,a’)lm] @)

subject to
(+7)etd = D,(m,a)+ T,(m,a)+a— (1~ f)m ®)
D,(m,a) = (A—7)ra—arp )
T:)(’I;:L,a) = K- maX[O, (A+7)eyin — {D“(TA;L,(J,)‘FG* (1*f)77l} (10)
ca =0 an

wollE BP9 /P SRR BREol Bl PRH0R uAsol 9
o] o] gl olAhaEe] 74T £50] §Us Aol o] Aelshd, iRl A
A5} BA A7 RASIER AHE AL AR

2. 71

23 Y AJAE St /9] t 37 A(representative firm)oll 2J3 o] ATt 7| F2 A
I 1eF, F 7H] AR A4S AiEEo] Flste] Ak Aitete e F-H2E
2(Cobb-Douglass) Jitgtrg WEH:. &, 1719 AR =52 FJFol 44 K, &
L, 2l & uff AR Y, 2 ot 2ok

Y, = K{L "
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max, p Y;—wL;— (r, +0)K, (12)

BHE T 7 E5 ASEAAES LI, A FHo| ol=6] R FPAA
L FYAFEYL ATe] olehe: Aol BAT FolS AT AAYBL B

A B 2E BA R She Z|2ARAAL TRl
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7). FRNARRY

FRUAFEEL 719 2=wn|e] 473 vlES AT S, o] e EAEClRL A
St f =2 BRI Sj=H] FHol m Q 7] A9 = RIZAE A o8] BAEA] S
OJH|Q (1— f)m Tt A3 Ko k.

TFol S dEEY] A ol V2B EAA =t EEH0] SHHes 2
FE= Aoz 7Pttt 53], AR AR I3f A Ee BAE(f)ol Tl AF- =1
AAEA FAEHC] mETet, AAEIER F5do0] SAESHY oS - 1
B A #Fe] 248 ¢ A== - AFEAZE(7y )0 £ T30 Az o= 4t
S 99 AdEERE2] 2700 Ut F7HEQd A2 ofstolA B B2 9.
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U 72

FS7) 288 B9, A1x0] g2d 7| 2ASRAA w= o] of5ie: AlgolA ¥
2% FAE AT olE2] HAPLES BASIL A FAA A= Al ot dA
Ae AR, FAE0, 50, ARE] 5 TRt FEIY Ze o] 2HAL )le
U 2gode 3 o] S3E ZeTge] LY Aog TPRith &, myolA 7124
SEAAA EE, HEgh el o], HE 7] A5 9 Zpak o] HRAM] 715 ¢y 1)
o HER W2 Feo) HAPAE BAEEE AgEe FoiE Auidith 7|2gE

FAEe] 2Fol et A2 FPRIA(EEA], Z2ASA, oRkASAlR SEE:
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3 9] FAAEFF(steady state equilibrium)S tha9] 27 RE UEEA7)= 4
Q7S] ZEAIgERet A (v, (wm,a), ¢, (z,m,a), hz,m.a), a) (z.m,a)},
wQI7RRel TR AR {V,(m.a), ¢, (m,a), a, (m,a) |
(™, w*), e AR (K*. L), B¥AE ¢F, SUABEIRE 73y, 7H

22 {o,(z,m,a), P, (m.a) } 2 FA4EE3)

D-(6)2] HZsfolct.
7)-(1)9] Aefolck
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+TP/ ad@o(fn,a) :f(/ Tnd@y(ac,m7a)+fr?zd@o(fﬁ,a))

3) LAl RASS VZARAAES] A FRES DAL GBS o, LE s
F5op] e} Avs Aow PR,
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BT} el Aeielate] AgRdR SA4dolt. Huld FAYRER £
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o5, HRAE 2

mlo

ek
/ Ty(:r,m,a)déy(x,m,a)JrfTU(TE,a)dq5a(1717a)+G*

== [ ¢, em.a)dp,(zm.a) + [ e, () d,(0))
+Tkr*(/ ad@y(m,m,a)Jrfad@O(ﬁl,a))

UEA, 7P AR S50 Adaglel &1

ol

o,

l. ZZ|HHo|M(2 ZH)

Y A 17172 190 & sl B4 ghe 2P0 et golA Aitel=
T8 AXBAR 7} 2018\ = AL -FAIA =S A shent o, 2 AFtollA AP
She R3AY 2] AHAQ] JF2 vIRA] @Al A TSI 28] ASH B
S 1L 3= A8 = gk

TPox HojE mE B gt 9 el AAR#= (Table 1)0fl 22 0]Q0=H].0
Y BAS #=E glo] AR 3hZ 2 4 Sl B4E0] (Table 1)9] At
o, & AAQ] FHoA B 7k AAF ok SH= HAEL (Table 1)9] 3lghof| Q0]
of .

(myomy) e B8 AAY /7 HlE-S BASH: 2aolth. 7, &= F7e] B
T FE7|710] 4990 H=E 1/49% 11 ghe Aok, 1y mARFR|7E AA] Q1
19.85%(20184 712)9} Lo s & ARt 719 A e Alet e
T HEAEE ulchs 09t v AXNBARETCNA e AEEl= kel 1.59F 1.00% 11
e 27 A/ he B e R AlESHE 7] EAIRES Eshet, 0.3989] g
< AUtiChang et al. 2015).

5) FHL 71ZBEEAY Sl PYRAES Kot WS FRY FAFE R

A BHGAT ol ALEA FHLAS T ojlat h
6) olaH] 3243 FHE Bl EEoA gxe Ayt
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{Table 1) Calibration Results

Parameter Value Target Statics (Source)

m, 1/49 Average working years, 49 years

Ty 0.103 Old-age dependency ratio, 19.85% (World Bank)
o 1.5 Literature

¥ 1.0 Literature

h 0.398 Chang et al.(2015)

Pz 0.702 EA £](2018)

o, 0.411 AE4 9](2018)

a 35% o3| 2)(2014)

) 6.6% ZH¥ 21(2012)

T, 10.0% Value-added tax rate

T 20.0% Lim(2017)

T 15.4% Lim(2017)

63.8% Coverage'ratio of National Health In'surance,
(National Health Insurance Service)

Ié) 0.94 Real interest rate, 3%

B 23.45 Employment rate in 2018, 66.6%

Tp 0.39% Explained in the main text
Cmin 0.00006 Ratio of recipients to population, 3.4%

p 78.2 Ratio of total expenditure of basic livelihood security

program to GDP ratio, 0.58%

A7l S84 3] S 2 4 21(2018)9 HRHES WE 5,
M8 @7 s34 )o] thaat B2 AR(1) SFEabde WEral 7PEe &, A

O A& B2 p, o vV ] A= MY S4S 25ke Bl 0, O gk 3Rl

£ o)

logz, ., = p,logz, + ¢, GNN(O,U?E)

I VS

T O 71

9(2018)9] == 429 (p,, sig,) = (0.70,0.41) S 2R&3t

%, Tauchen(1986)°] we} 1574 I8]= XH(grid points)E °©l8sto] oliksh
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(discretize)?tct. WO} HA BAAMIL 2, 2 H7|5kaL AAHdo] w855 WHRLY]

A ELE ZIRIEE NS, o) <2y < - <3y < Ty5 ).

AEAEHE o o183 2(2014)F Farsto] 35%%, AATHIAE 0= ZEHE 9
(2012)5 Fa15t9] 6.6%= FHe A7geict. AuAIE(r,)S 7P RINE 5LUe 10%=
AR, ARAEAE(r, )T o RASA&(r,)= Lim (20170 Za15t0] 20%2 15.4%
2 7 e A FUARRE0] BAR(f)s AR AN 2Hg 20189 B

AE91 63.8%% 11 e A3t

o2 B39 et gols diSEe Bl AR Sl Bapes A EAL
FEIIIHP)= BB A 345 9 SARE o300 AFH 02 P F= 250
th &, 3 gl 255 719 BA7IHE-80lA vl ago] RSk HIFo] S7Fsko] 7t
o] Aol SR, ol Al Wl FARE S71= oot AREAIRY] 4EE 1
S gglo] 245 A o] F7I6le] B oA stehe fiedit) ol9h T2
ARG o]e3lo], f= FF AMo|go] 3%7t HERE 0.947 1 ZkS A} B=
7S] EH 88 S Soke BeRH T glol 295 ks afelo] shERith
B 20181 38811 66.6%S EFAFsIo] 11 g 23.458 ARttt B rpe 11
EY AQ7IRIANA 285 EYEES onishked], 1L o] S5 =d7dE
A7) A7 Bzl tigh vt U "t SR dEAS T 2018
AZEJF5A ol W2, 20189 AZEIR Y59 53.8% A F 974 A
FEYRE oF 82 YOF 14.88%F AHAI3ITE 75(=0.39%)1= FUATEH] 2| H719
Aol digt A7g A2=E elEste] 1 g 28R o, e 2 A7 HAHA 7

Io

ox!

b

Eli,

s

2ABRAGA L] SYTAE BHshe 7 Eolnt AARAN] 71ES S5k cnin
20184 7|2ABFE 3.4%E, SFAY Fo58Ee 25 e 20184 GDP HiH]

P2 RAAE FA2% 1189 0.58%2 BRG] 1 3t k2 AR k)

==

Ql

7) 20189 WEGDP= OF 1,898% AR e-UEK|H)oll, 7|ZAYLEGAE FX|
oF 113 9 (& 71PAHE DAY AR A=) ol
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(Table 2) Status of Medical Expense

Age Average Medical Expense (W) Ratio
Bottom 25% 33,084 1.00
25-50% 247,337 7.48
The Young
50-75% 1,320,077 39.90
Top 25% 9,103,023 275.15
Bottom 25% 251,142 7.59
25-50% 867,786 26.23
The Old
50-75% 2,853,543 86.25
Top 25% 12,820,443 387.52
(Table 3) Inter-group Migration: 2016-2017
2017
The Young
Group 1 Group 2 Group 3 Group 4 Total
4,585 999 645 23
Growp 11 (7330 (160%  (103%) (0.4%) 6.252
1,041 1,290 776 19
Group 2 | aa300 (4139 @ 248%  (0.6% 3126
2016 605 830 1,502 64
Growp 3 | 02%  @17%  (50.1%) (2.1%) 3.001
21 7 78 20
Group 4 1 (16,79 (5.6%) 61.9%  (15.9%) 126
Total 6,252 3,126 3,001 126 12,505
2017
The Old
Group 1 Group 2 Group 3 Group 4 Total
1,451 347 242 8
Group 1| oo (169%  (11.8% (0.4%) 2048
341 394 282 7
Group 2 | a3 (385%  (Q1.5%  (0.7% 1,024
2016 249 280 434 20
Group 3 | 053w (85%)  (44.2% (2.0%) 783
7 3 25 6
Group 4 | (17 199 (7.3%) 61.0%  (14.6% 4
Total 2,048 1,024 983 41 4,096
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Ao 2 | Bl QI ojmn] 4 9 SE vl tisf A AL A TR
Az o)gu] o] wheh 47156 25%, 25~50%, 50~75%, 9] 25%) 08 JFHEEl
t}. (Table 2)& 20164 H=olgmid-S EUIZ AKX 7+ ogn] 150 HHoau|S
HojZEe}. (Table 2)9] vHAEt & HA7FE Q&4 519 25% 15| Hatol=Hls 12
71 A%k W 7 159 (B =RE ARt Axtolct. o|FA ARt T1F 1+ 3
wOEH] HIE-Z FARE A, 9] AP et FolN EEE= S84 tiv] S9=R] vl&
0] 20184 §=2] GDP tiH] AAFRAH] 6.9%5 W& 4= =S o7H] 55 A0
t}. (Table 3)< 2016-20179 g=o]gudS o]-&sto] oJ=H] JF 1t o532 24t
A3E HoErh &, 20169 7} Ql8H] I &3 77 201749 ol Q=H] IF0 R
O|FSIATAIE F45t0] Q9% BAItE 59], FE <] vl 20169 &4 1=
i (£41,2,3,4}) ol &3 7M1 20179 B4 OF j (£1{1,2,3,4}) 02 ol5sh= &&
2 siAE 4= Qltk A& 201, TelEmdo] W=H 201649 2J=H] A& 5k 25% (1
F Dol &34 7= 6,2527801%4=T, 2017Wd0l= o] 5 4,585%8(73.3%)°1 &Y
St o= ] 50 "HoRRIAL, 9997(16.0%)°] 157 2=, 634%(10.3%)°] T1F 3°=, 23
8(0.4%)°] 157 4% o553t olet 22 ol5H| T1F 1t ols HlES o=H] 349 &

£%] Ho](transition) I7-& BAGH= o] FL(transition matrix) = AH=Tt.8)

V. ddeidd =4
ol ol B4 3t o] gl v A FAeegol dhe) Amec. B4
Byyeiagstel BY AL 20189 AR e 2 whgel
RS TS 7170 g o) Bk olaraAol dis) dniRet

8) &, g7lol Age® kQ7E | 7o) 3% 719 St o=H] el &’ b
Atk dlg Bol, A7lo] Wkt F o' IF i (€{1,2,3,4})°] £3Y 7=
G710l k=R I ol SRt
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(Table 4)= 2] B/ FIeidFste] F2 7AVIAARE Q2R R AJTold 24
Al ARz or 28 AR diste] Kt HlolE] ghe 234 e = Bluwst
1, 3 spgolai= 7et BAXES Q2RI (Table 4ol W= 2 $-19] Zz|E oA
APt 3g3e] AusHA ged Zle & & At 28E, GDP tiv] F=H|(Ael=H)
v, 7|2GHIAE SEE, SRS SHAR $U A7 HEH] oEL,
GDP tjH] 7|2ZHAA = FAEY, o132l 57 AR -] 77 2P| AP IHE S
¥} gloJe] 2t 2fo|7} A9] giZS BRI 4= k. 1 sidol= Az Holdof 254 o=
ARGEA] 952 FAIXE(GDP, FieF, AR, Fol=H], SRS A7 g
2) FAVFHEE 0] S, 3 7] AR A2 B0 A ol Wzles 4
e AG7HIA B ao] AA| dlole/de] SA19t vl ZARE $he 7Hths Aol

(Table 4) Steady State Equilibrium

Targeted moments Model Data
Interest rate 3.0% -
Employment rate 66.6% 66.6%
Ratio of aggregate medical expense to GDP 7.5% 7.5%
Fraction of basic livelihood security recipients 3.4% 3.4%
Share of locally provided policyholders in total premium 14.87% 14.88%

Ratio of total transfer from basic livelihood security to GDP 0.58% 0.58%

Non-targeted moments Model Data
Output 0.610 -
Labor 0.311 -
Capital 2.190 -
Medical expense 0.046 -
NHI premium rate for employer-provided policyholders 6.22% 6.24%

0) WYY BARSL FUAGEY Y FRL PIAATES B gHoR
Axen, Aelnejoldo] 244 Arks opch
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2 Eoto], thg Yol Al BZUY o) NS ATAL. FF =02 ) =2
B BAPIeNEFLS ML A e Yt

2. Ao =335 2AEH

(Figure 2-1)2 A5 9 ka4 &l e} Hslols 972 lessd oAt
27ge HARR=T, 22k BHOIA Y ASIE fisf 7HE W2 Q=HIE AEske 4
7He] oS Eo] Asl7|2 gict. (Figure 2-1)9] 7I2&3} Al2&-2 Zhzh Hd7kte]
A A% £Ho)H 3719 eEswol i n, < (0, 1)E HeH, s34 do] Aol -

(g i) - BT wEBFRAL W@, § 71K 22T G, AU
2oz A0glo], wEEHO] 7% AEzo] EAJslo] 17e] AEo] 71E Ak

Z IR A0l B FHNT 7IE AR 2T A9 w5 FHN &

€ Higo] ¥SHrhs Zlolt. oleh &2 wiElo] B5HE olfe el 2 E TAs

(Figure 2-1) Labor Supply Choice: - Impact of Labor Productivity

hy

0 5 10 15 20 25
da

Note: The figure is drawn for the young household with the smallest medical expense m;.
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(Figure 2-2) Labor Supply Choice: Impact of Medical Expense
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Note: The figure is drawn for the young household with ;.
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v
2 AASKE Ro] B ZRoA falet AHoly] thEolth. FHE, wEAUIAo] 2 7}
TU4E L EETO| 7| AE5E] B Ho 2 PEE=H| 10 o) ThE A 54

o= 501 kEvds &
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o
H
olft
o
R
o4
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0,
H
rlo
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nE

& A psfioR & 4H] Bl 889 slRPg et =27] digelth
(Figure 2-2)= 2l&H] S0 teh Feirls 7ol msad AHEAS Hols
<=, A=rPE 7HE =2 97 m ) E AlQJslale (Figure 2-1)3 FARE FE|] =
FTEEAE 7RI RS & 5 Sl &, V1S ASSEE olslelA g FEoltt
I &S dolMEA ks 395 S0k Hido] ¥EdT B3 2w A&0] &
= e ouo 7IEAS o] SRR Hh 2] 2|E0] 7 W2 W m,) 2
§ ASE0] 00 7Pk FOIA leES 3FA s AS TR0l BEHET, ©]
© GEaST ASS AT AR QRHE o AW X F¢ e 550

| Q3L 7| 2ABRA FoiE W= Zlo] Z85T0lA #Elsl] fZelt

N

10) &, (Figure 2-1)9] Z l=583a349] 29450l 500 AR
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07 A5l M2 #e EE5Tth 4o HolE ffdl o] 23 ¥ #34
AN A 1ol gt APAA 104 7|2BEEA 580 5.0%=
|2 S0l WA= tjE] 93.3% S7Fekal S ] 71248 s
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0]%’0] H]—}\Ho]— XqE _:_l':_E_ ol 18 O] 71—/\01- T q- _%]_(1)_]___& H/HQD}—

(Table 5)°f 8oFd “AFHA 1'9] 23& HH, 7|2AAGRIA = ou7les O3t
Sh= o] Eold o FARE o] & o2 TAdl= A ¢ 5 ot} ook &2 Z

=

s 7] A Rl H AR 54 2 21 o] k. Bl 7] 7HA]

19
I

o
oZ,
X,

4

(1

o o g
w;am
N

¢, mt



2orzyzems sxsd g Az [N

A5 ogH| W AAM(IE4S) S408 wf7| wsshed, A0 44 7=
7R A9 7171 7F WS AT 8l AB|A AZE(precautionary savings)<
Skl o]Zio] By A9 AR PRI 7|2 EAAE E7 e Ak A
(negative) 2|=H] 4 A SHO=E QI3F A5 T4 HHIE 93 7Y A% /A0

LA, 0|2 Q) 4% U FAHE 552 st

l..

(Table 5) Results of Model Experiments

Benchmark Experiment 1 Experiment 2

Fraction of Recipients 3.40% (15.6()()2;/23) (035995?)/00/; |
franster 00036 3299 03299
ransier/Output 0.58% 0.60%) 050
Output 0.6099 82573;) (?fgg;)
Labor 03111 (E’f%;) (%%gg;)
- 2187 o119 i
Consumption 0.2786 (?6?;16;) (%22799/4)
Real interest rate 3.01% (03,.66120/(:)/;) (05,.1 1890/00/0p )
Real wage 1.2842 (}322412;) (_1353;0)
Premium Rate 6.22% 6.69% 6.37%

For the employed (0.47%p) (0.15%p)
Welfare -75.7764 (7337071/9)9 (7147457/2)7

HIRaRL Z3A] e AEGA 179 ot Adorkg2 &% A5l A
S}, @ 7] FlEe 2 712 EA R eFEC] SIS W, SUAEA A

FHE 2] I BEERo] AgElolof Gk Holdh. AU HERA

B

4419
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"
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1o

o



[ 116 [EEEEECRERG

0_]14
7 Slols BEEe Qo] Mol Aol “AHAA) 1oAlE At Y
0] WiX|ut= A tiE] 0.47%p A/FE
2 oAM= 712 EAAA = BT HF 2] B VS R4S HIs) ARSEA]
Sk(social welfare function)& thai} Zo| Aojsict.

[ v, @m.a)as,m.a)+ [V, 6ma)de, (ma) (13)

= 4 7o) B EssEe 59 vEos /1% Bat AL ABlEd sEos
Aolgt, mRAT Astol] e, 8] FAIKA 4% slehat $4910.8% 512 SO %
A A 37k WA} A ] Sl ASlEA] S5 032 3.8% ST A

2 22 7|2ARIA e eFVIES RAIR A 7Y Fe S sk RS A

it o HolA A S0 Q1SS B4 7248 sy

1o
E
lm
o
ol

712 EG FSwoido] HAAA 13 Lo =g (WA A HiH] 93.3% 571
7 wold(k)2] 2715 Z27RITh o]F =05 95l ol FEe nE A +F
FHIE AYEA 2 & gttt “ARAA 2'9) 8 AAEAR#E (Table 5)9] #HA]
2} A(Experiment 2)° 82F=]o] Qi

(Table 5y W2 A7 29 7128817 S0 A HIXWI= =] 93.3% 7}
ot (AREA 1'% 5Y), S84 i8] 7128887 SEHS 0.58%0A4 1.15%=
0.56%p 712t gt 71A] S22 M APAA 2'olx9] 712888 5371 e
o] #xut=. AL} 2ol FEC] 3.98%= HA[ut FAIEC} 0.59%p k= AL &
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Abstract

Since introduced in 2000, National Basic Livelihood Security System (NBLSS)
has expanded the scope of beneficiaries and increased the level of allowance
payment. However, the recent spread of the poor and the acceleration of
income polarization has lead to discussions on another system reform. In this
study, we propose a Dynamic Stochastic General Equilibrium model to
quantify the macroeconomic effects of NBLSS reform in the forms of (i) the
relaxed beneficiary selection criteria and (ii) the increased allowance payment
per household. We find that the NBLSS reform reduces households’ incentive
to work and save, which results in a decrease in aggregate labor and capital.
Despite a decrease in aggregate output, the level of social welfare is increased.
Importantly, relaxing the beneficiary selection criteria turns out to be more
effective in enhancing social welfare than increasing the allowance payment

although it brings down the production level more severely.

% Key words: DSGE, Basic Livelihood Security System, Social Security System
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2 BAI5H A 07 YERGTE Beatty and Liao(2014)+= 230] AETA 5 FAI51H]
flote] o]l TEokal U2 HoFqlrk AEA| S=20] HIk o] n]X|A] HEokA
U AN 8tshe 248 22 SIS 7Rs/d0] e A AREAl BleE &0

7] 918l o]l ¥ 27F5te= EolFqirt. Lifschuts(2010)= 3 23 thio=
ot =k sagAbitel tiet FAlet f715d oAk 2lATete] WA o] iRt 42 &
8 W=7 Feeg At HlEgol f715d oRRE At K+ TAE UsS EAlSA
ot ol= tiE 230] f7isd oAk BATE HEsh| Hte] tlerteasAitE &
A 22 HojF= F7 2k S48ttt Barth et al.(2012)2 28)0] i=rks+
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ol



HFAole] 4 077} o] 2H 9] F83 2110
& BT AYATE SAH Yokth 53], O S84 29 RS
S = 733t 7ol Fa ek A He BEofal il 2
HEB|ALY] FYholodo] HYPFANA Y £4E FAFPNAY ol HAshy =
= T EYIUolde 7IEeR st 0|92 RS AmEs Z0] 99
7} A Aog FyZE) w3 Fg718e] MerisFg At JEo]oe eedt ARz
A WA A A F2 2P FHOE o|FoIFr HANIE dPFeR stof o
E7Rs -8Rt A Ho)elo] o] 243} RBC H]&9l| |3l S FAlo] Ak A
© A9 $BEA] Lokt whEbA BASREEC] ARG 35} Aol HhEsty] ffsted
AREE7gE A%t AANTES S Al o E S R Sl Higt o] BeAdol
AL W okg®, HBAEC] vi=rFsEeAMt Bl =8 A ekl
ol 2] 420 H3lE dlisla, o|S vlEgo g slo] APARe-8 Mk B AN 5
HolFe Aol Lol ARG tehA EASKE dideR stof g2 &
= okt Aol ol dEhe erFsa8AE Aeolo] BAIE AESH: AL oo tE
AR ATete EAR 1 o7 el skt

i}
-
sk

o]

i}

il

N

rh b

e
2
DA
=2
>,
E
O>~
ol
rlr
Ho
o
of
1A
0,
19
fifo
o,
of

iﬁ

N

VI

HI
Jx
0
o2

1. G4kl 43

T8V B10]g JF 2k fietel =rRsF AT AololS ok
S| AL FItt Lifschuts(2002)= 28Jo] 2844 AEo]o] Bt A o]ejo] Zpe42
st 2Eo]olS wol Qlalste] o]olg AgF 2ARITHY FARISIct
B4 2415120161 BRSAIEC] AXsing stel sErisEgAt HRojole:
o] 3A Bast 9lg-S Bt



[ 140 [EREEECRTER

B} Gglolole B golols Fxjgelolelow TEste] Al Bart gl
o7t 389 59 T Tk e BYSIIEY] A9 BN A4S A
3 A BREe A 531 2 2900l REARlNY] ololo] Fa T AR
A;7t e, webd TR 0w HATAEC] A4 5T RS SA8] e
BHGololo] 724 FjMdo] AAgElolo} & Aolrh. Tl Brsta, A B
o] QIglolole HAPeAY] £4S FAGololo] M= S0l 72E Yehiz 9]
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RBC H1& steto] tht ol Bslhse] siAe] glold 8% 842 288 A
oltk. B, RBC ul@o] Sl2kd 102 alys H9 REIAIES ks A g At
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ASFi ¢ = Bo + B1ASEBPi -1 + BoIICi + B3RBCi -1 + B4EMi -1 + BsSizei, + BoLigic + A7RSi: +
BsROA; + BsUEi: + BoBond;: + B10KRi: + B11KVi + Bralndic + €11 1
ASFi; i3 719 W=7 tsa8AE 2&0]9
ASFBP; 1 o1 £7] 2 F449 Wirrtsa8x i B7RE FA Y
AdEAErF AGH A :)o] Ad 5717k vl

RBCi1 @ AE7] RBC H[€°] 170% °©lstd 1, oY@ 0

EMi 1 @ FE7] RBC H|&°] oA £7]of H|sto] stgstd 1, ofyd 0
Size : BHJJAL SO AR T

Ligi, : @5 9 X7

RSii @ AFEHF/ AR AAZ T groll tigt A 887] B
ROA;; : 2834} ROA

UE,: : A9E H&EE &

Bondi, : 414 39E &

KR, : KOSPI &7|4=2l&

KVi: : KOSPI200 W54 A4

Ind;, : APEESIAOIH 1, EEES|A]H 0
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9] dTolAs M=rFsF8ARte] nladdelo] 77F ¥ WerFs gAY AR
o]9]o] gtfEE HojF=ql
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2 AMgoIgitt. 181 o BRI A2 f5/30l BAVE 9 A9 Al Be F
4] 5% FoMl miZohs A4 ZEZ ] Q9] FATH Hish} 9l 4= loH & o]& BAst
7] 9ot E 2 AT 554 BAHS(Lig )R SE&SIATHeIzIA] 2019). B3]
ALS] AEAS S BASH ] et iR FE0EE ARl A EARE A3t gho =
ol AARTIE FH3E &, oF A ofF 715
(RS; )3t AREBIATHERIY - F8F 2019). ET, F44S BAIB] gt Wszes 2
H3)Ake] 4214 A2l ROAROA )& AH&313It

S, M7k sa-8AHE AEo|29] 27|15 AXolk= A MR |8, TR A,
ARNE A HE BAMSE ARSI tHBarth et al. 2017). S21= g 2719 237 3
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2 o 2719] WE-g gk 2 AASAR LA AmE oto] ARSI
HpA]EEO 2 A HHSALRL SR ASIANE HE6l] flote] AHEEINAG B 1, &
SHEFIIAIY -9 09] gHInd; )& AHESIAT.

Lokt A 82719 Bas ARt

w

=9 MY

B oA 20119 12715 20209 12717H4] S-ejue A E S s|ALe} £oH
At EH RS 30511 o5 EHR ASEAS otoirt. AHEFIIALS] 59
@A 24709 APEFSAF AL ok Qlrk o] 7ked] R, 2], EE 52
o] o]FoF o, 247 FHRFIN} HF AR HO] ALY ShErt 7Rsoto] B
FE B4 xgolqdct. SR st B9 A 31707F &G Qlek. 12y &9

FoAt Bol AubHel BPANAE o Sle] 22T ASske Ao] X PR

e



[ 146 [EREEECRTAR

7t obd B3P} QI5=gt BY 2lA39] GRS ThA] Qlgohs PRE 2 ol Sl
AEFHSAEO] Ut HEESIAEL LurE] BRSIAIRL AE 28 5ol QlojA 14
Zo] tj27| wjiof EAolA A st E L o= BYsIALe] A -} 9 59
Igoll A dlofe] 9] Ad/dS FHolY| ofee SAEFEINET EA0A ARt F, %
16709] ESiEASANE 24 digol Z3oRict. 25402 AA| 407 BHESAE S
O 7 HASEAE APt

A =L AE EESAE RBC Bl HlolHE 20124 487]%E Algsia
Act. EA0A= RBC Al9] 7] tiH] S3to] et & 20139 187]5E 7P &
9] HlofE|Ql 2020 18717FA] 9] Hlo|el & A E40f] ARt

3HH, 20144 195E B3I SAAE7F AT 2013970 Wi 49 1
UHE the 3l 39 3177 BASALY SAAEG oW, 2014 @Bl Hid 19 1Y
HE 129 31971071 BR3IALS] SIA AT E et 2719 dlolelof sfdoh= gk 4
9 9] 7|7k 24o] WasHA| ¢kout, ROA AH&d} o] Y3 7|7t 40| Wagt 73
717be 243t g ARgotrt.

HSAL AF7gE} RBC Hl& TS HlolEls S-845Y BAEAIAR A=
ATt AwE Egotgon, YR AFEE 52 BTN HEBAZEAH|AY A=
E o83ttt 121 g2, 37t 59 AXEARN = =2 BASAAAE, S8
= BAEAIAY], A Aw 52 S8t

(Table 3)2 B3 (D) TAT HE HAINAY] AFEA 7|2 BARRS BT Q
t}. (Table 3)& B, HASAES GHHA 0 & tierFsa-8AH AR-g Boto] Ao
918 Adsl 9l AoZ YERGTtHMean ASF: 19,086). 181 g £7] 2o F2"
| =7 s8R 7R AN 0] Bt 6,623 Yol AtHMean ASFBP: 662,379).
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(Table 3) Descriptive Statistics

Variable N Mean Standard Deviation Min Max

ASF 1,156 19,086 50,169 -14,891 1,145,750
ASFBP 1,156 662,379 2,442,319 -186,669 | 21,400,000
Ve 1,156 0.612 0.487 0.000 1.000
RBC 1,156 0.136 0.343 0.000 1.000
EM 1,156 0.496 0.500 0.000 1.000
Size 1,156 15.936 1.793 9.752 19.476
Ligq 1,156 341,768 437,862 129 4,395,740
RS 1,156 -1.274 1.042 -7.975 0.469
ROA 1,156 0.001 1.699 -19.448 4.337
UE 1,156 3.614 0.459 2.800 4.500
Bond 1,156 1.964 0.541 1.230 2.920
KR 1,156 -0.250 6.065 -20.159 10.719
KV 1,156 15.246 6.695 11.060 48.550

Note: ASF is the quarterly realized gains of losses on available for securities. ASFBP is the
quarterly accumulated unrealized gains of losses on available for sale securities. IIC is
an indicator that equals one if income from underwriting for the quarter is smaller than
that for the same period last year, zero otherwise. RBC is an indicator that equals one if
RBC ratio for the last quarter is smaller than 170%, zero otherwise. EM is an indicator
that equals one if RBC ratio for the quarter is smaller than that for the last quarter, zero
otherwise. Size is the natural logarithm of insurer’s beginning-of-quarter total assets.
Liq is sum of cash and due from banks items. RS is the moving average of the natural
logarithm of reserve by surplus and ROA is ROA ratio. UE is the Korean unemployment
rate. Bond is the yield on the 3-year Korean treasury bond. KR is the quarterly return of
KOSPI index. KV is the quarterly average of KOSPI 200 Volatility index.

(Table 4y9] EATHYL =71 52844 HEololz} The W5 Ajolo] Ak
2 HojFa ek MErsEEAHE X Eolo)(ASHI HHGele] B (IO ¢

3 Q) TAS LERAT Qlvl], of= M 11014 olaeha gl Avlel kel
ofe} & 4= 9lek. ek WhE s FE Akt Ho|o)(ASHI RBC W& 57 o35 Lk}
Y S| EMRHE FOIeF QKD TS LR 9o o] oA] M 3lelA ol
She Aot QEECkE T 4= Sk, T e R 8 AHE 1 E0|2)(ASPIT RBC H]
20] A7 Uehlis HulEsRBCKS 018 2()0] TS Uehia 9ls), ok [7}
A 20004 sl Qi Arteks The ol
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(Table 4) Pearson Correlation Matrix

ASF |ASFBP| IIC | RBC | EM | Size | Lig RS | ROA | UE | Bond | KR KV

ASF 1

ASFBP|0.326™*| 1

[IC  [0.104**| 0.051* 1

RBC [-0.096"*|-0.098**| -0.055* | 1

EM [0.068* | 0.011 |-0.049*|0.074*| 1

Size |0.362**]0.392**|0.078"* |-0.068*| 0.063" | 1

Lig [0.333**|0.543"* | 0.049* [-0.110**| 0.018 |0.573**| 1

RS | -0.003 |-0.144***-0.080**0.323**| 0.055* | -0.050* | -0.012 1

ROA | 0.054* | 0.033 [-0.091** -0.017 |0.115**|0.420**|0.088"*|0.185*| 1

UE 0.03 | 0.009 |-0.051*|-0.015 |0.202"*| 0.04 |-0.053*| -0.005 | 0.028 1

Bond | -0.024 | -0.055* | 0.014 |0.069** | -0.016 |-0.070**| 0 0.037 | -0.037 [0.274*% 1

KR |-0.069*| -0.009 [-0.160**| 0.069** [0.131**| -0.017 | -0.009 | -0.01 | 0.007 | 0.014 |0.078"*| 1

KV 10.103**| 0.025 |0.083"*| -0.043 | -0.04 | 0.035 | -0.005 | 0.002 | 0.012 |0.182"*|-0.238"*-0.744** 1

Notes: 1) *, **, and *** indicate statistical significance at the 10%, 5%, and 1%, respectively.

2) ASF is the quarterly realized gains of losses on available for securities. ASFBP is the
quarterly accumulated unrealized gains of losses on available for sale securities. IIC
is an indicator that equals one if income from underwriting for the quarter is
smaller than that for the same period last year, zero otherwise. RBC is an indicator
that equals one if RBC ratio for the last quarter is smaller than 170%, zero
otherwise. EM is an indicator that equals one if RBC ratio for the quarter is smaller
than that for the last quarter, zero otherwise. Size is the natural logarithm of
insurer's beginning-of-quarter total assets. Liq is sum of cash and due from banks
items. RS is the moving average of the natural logarithm of reserve by surplus and
ROA is ROA ratio. UE is the Korean unemployment rate. Bond is the yield on the
3-year Korean treasury bond. KR is the quarterly return of KOSPI index. KV is the
quarterly average of KOSPI 200 Volatility index.
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(Table 5) Variance Inflation Factor

ASFi = Bo + B1ASFBP; -1 + B2lIC;: + B3RBCit-1 + B4EMi-1 + BsSizei + BGLiQi.t + B7RSi;

)
+ BsROA; + BsUE + BoBond;; + B10KR;: + B1uiKVie + Bralndic + €101

ASFBP| IIC | RBC | EM | Size | Liqg RS | ROA | UE |Bond| KR KV
VIF | 1.53 | 1.07 | 1.16 | 1.11 | 2.00 | 1.94 | 2.01 | 1.28 | 1.20 | 1.15 | 2.50 | 2.59

Note: ASF is the quarterly realized gains of losses on available for securities. ASFBP is the
quarterly accumulated unrealized gains of losses on available for sale securities. IIC is
an indicator that equals one if income from underwriting for the quarter is smaller
than that for the same period last year, zero otherwise. RBC is an indicator that equals
one if RBC ratio for the last quarter is smaller than 170%, zero otherwise. EM is an
indicator that equals one if RBC ratio for the quarter is smaller than that for the last
quarter, zero otherwise. Size is the natural logarithm of insurer’s beginning-of-quarter
total assets. Liq is sum of cash and due from banks items. RS is the moving average of
the natural logarithm of reserve by surplus and ROA is ROA ratio. UE is the Korean
unemployment rate. Bond is the yield on the 3-year Korean treasury bond. KR is the
quarterly return of KOSPI index. KV is the quarterly average of KOSPI 200 Volatility
index.

F9 BAMRSRRI =7 s8R 7] A H(ASFBP: )2 Al A7 EER
Y (1=2.44%)7 TG EP(t=2.21%) ZF FoJ5t H+HQl &= 7= A
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19) VIF = 1/(1-R2)2.2, 10 oW 3 bt 9428 & 9100 o]F shashy] gfstel 4
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(Table 6) Result (1): the gains on disposal of available-for-sale financial assets,
income from underwriting, and the RBC Ratio

ASFii = Bo + B1ASEBP; -1 + B2IIC; + B3RBCi -1 + B4EMi -1 + BsSizeir + BsLiqic + B7RSi: +

BsROA;: + BsUEi: + BoBondi: + B10KRit + AuK Vi + Bralndic + €501 2
Variables | Coefficient Stg?:;rd t P> |[95% Coefficient Intervall
ASFBP 0.006 0.002 2.830™* | 0.005 0.002 0.011
IIC 7,087.057 2,748.505 2.580**| 0.010 1,694.058 | 12,480.060
RBC -290.432 5,128.301 -0.060 | 0.955] -10,352.960 9,772.099
EM 2,506.870 2,762.321 0.910| 0.364| -2,913.236 7,926.977
Size 518.654 6,284.391 0.080 | 0.934| -11,812.310| 12,849.610
Liq -0.005 0.006 -0.840 | 0.400 -0.017 0.007

txed g 3370200| 4.894568|  -0.690| 0.491|-12974.110] 6233710
ROA 2,538.642 3,090.293 0.820| 0.412| -3,524.997| 8,602.282
UE 338.532| 3,080.232 0.110| 0.913| -5705.366| 6,382.429
Bond 1,034.066 |  2,950.157 0.350| 0.726| -4,754.604| 6,822.737
KR 144.263 329.300 0.440| 0.661 -501.876 790.402
KV 794.906 302.259 2.630 | 0.009 201.826 1,387.986
_cons -16,999.780 | 101,744.200 -0.170 | 0.867 |-216,637.800 | 182,638.200

R-sq: 0.1087, F(12, 1083)=2.86, Prob » F=0.0007

Note: ASF is the quarterly realized gains of losses on available for securities. ASFBP is the
quarterly accumulated unrealized gains of losses on available for sale securities. IIC is
an indicator that equals one if income from underwriting for the quarter is smaller
than that for the same period last year, zero otherwise. RBC is an indicator that equals
one if RBC ratio for the last quarter is smaller than 170%, zero otherwise. EM is an
indicator that equals one if RBC ratio for the quarter is smaller than that for the last
quarter, zero otherwise. Size is the natural logarithm of insurer’s beginning-of-quarter
total assets. Liq is sum of cash and due from banks items. RS is the moving average of
the natural logarithm of reserve by surplus and ROA is ROA ratio. UE is the Korean
unemployment rate. Bond is the yield on the 3-year Korean treasury bond. KR is the
quarterly return of KOSPI index. KV is the quarterly average of KOSPI 200 Volatility
index.
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(Table 7) Result (2): the gains on disposal of available-for-sale financial assets,
income from underwriting, and the RBC Ratio

ASFi = Bo + B1ASFBP; -1 + BolIC; + B3RBCi -1 + B4EMi-1 + BsSizes, + BsLiqic + B7RSi: +

BsROAi: + BsUEi: + BoBondi; + B10KRi: + B11K Vi + Bi2lndic+ €141 2
Variables | Coefficient St;:s;rd z P)z [95% Coefficient Interval]
ASFBP 0.005 0.001 4.040™* 0.000 0.002 0.007
1IC 6,846.624 | 2,746.813 2.490™* 0.013 1,462.971 | 12,230.280
RBC -4,200.801 | 4,798.119 -0.880 0.381 | -13,604.940 5,203.341
EM 3,822.960 | 2,738.164 1.400 0.163| -1,543.742| 9,189.662
Size 8,104.995| 1,868.131 4.340™* 0.000 4,443.526 | 11,766.470
Liq 0.002 0.005 0.300 0.764 -0.009 0.012

Random | RS 288.622| 2,862.968 0100 0.920| -5322.693| 5.899.937
weffects |ROA | -1,703.684| 2,072.657|  -0.820| 0.411| -5766.016| 2,358.649
UE -56.489 | 3,044.237 -0.020 0.985| -6,023.084 5,910.106
Bond 2,578.540 | 2,564.515 1.010 0.315| -2,447.816 7,604.897
KR 202.475 330.378 0.610 0.540 -445.055 850.004
KV 813.399 303.514 2.680%*** 0.007 218.523 1,408.276
Ind 6,623.958 | 06,977.933 0.950 0.342| -7,052.540| 20,300.460
_cons -145,183.300 | 37,019.810 | -3.920™*** 0.000 | -217,740.800 | -72,625.850

R-sq: 0.1982, Wald chi2(13) = 95.95, Prob » chi2= 0.0000

Note: ASF is the quarterly realized gains of losses on available for securities. ASFBP is the
quarterly accumulated unrealized gains of losses on available for sale securities. IIC is
an indicator that equals one if income from underwriting for the quarter is smaller than
that for the same period last year, zero otherwise. RBC is an indicator that equals one if
RBC ratio for the last quarter is smaller than 170%, zero otherwise. EM is an indicator
that equals one if RBC ratio for the quarter is smaller than that for the last quarter, zero
otherwise. Size is the natural logarithm of insurer’s beginning-of-quarter total assets.
Lig is sum of cash and due from banks items. RS is the moving average of the natural
logarithm of reserve by surplus and ROA is ROA ratio. UE is the Korean unemployment
rate. Bond is the yield on the 3-year Korean treasury bond. KR is the quarterly return of
KOSPI index. KV is the quarterly average of KOSPI 200 Volatility index.
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Efgtor ole b [PHE 110A Bojarzt ot Axjel ekt T2l B gio]elo]
A F7IR1e Blste] S71ske SARES] 45 ollQ] AJF 24 Rl A ke Ae=
A=, wEhA dd 5717l Hlsto] B gdelefo] Aadt HAset Sk 29
ARR S TRk 242 St 2423, Eegolee] A4 5717t viste] &
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7H e A o= WERT. T2y B gdelefe] A 571kl vlste] EHiE 9ol
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(Table 8) Result (3): the gains on disposal of available-for-sale financial assets
and income from underwriting

: Group 1 Group 2 Group 3
VTenSab Cpeffic , P)z Cgeffic , P)z Coeffici , P)z
lent lent ent
ASFBP 0.003 | 3.22° | 0.001 | 0.003] 232 ] 0.020 0.001 0.79 | 0.429
11cC -0.008 | -252° | 0.012 | -0.012 | -2.82" | 0.005 | -0.005| -1.91 | 0.056
RBC 7,881 | -1.71 | 0.088 | -14.484 | -2.09 | 0.036 | -2.103| -0.74 | 0.459
EM 5,038 178 | 0.075| 8665| 2.04 | 0.041 216 | 0.13 | 0.898
Size 615 1.93 | 0.054 776 1.60 | 0.111 188 1.01 | 0313
Lig 0.011 | 234 | 0.019| 0.011 1.79 | 0.073 0.006 159 | 0.112
RS 1556 | 070 | 0484 | 3173 1.10 | 0273 373 0.22 | 0.824
ROA 549 | 036 | 0.722 890 0.39 | 0.700 1,125 1.05 | 0.294
UE 2240 | 0.69 | 0.492 | 2,404 0.48 | 0.634 1177 | 0.63 | 0.532
Bond 2,931 110 | 0.273 | 4705 120 | 0229 | -2511| -1.40 | 0.162
KR 141 0.41 | 0.680 473 0.93 | 0352 -118 | -0.54 | 0.590
KV 857 | 2707 | 0.007 | 135 287 | 0.004 18 0.09 | 0.928
Ind -310 | -0.06 | 0949 | -1,005| -0.17 | 0.869 756 | 0.18 | 0.860
_cons | -24450 | -1.39 | 0.165 | -34.943 | -1.38 | 0.168 6832 | 057 | 0.569
R-sq: 0.1799, Wald chi2(13) = | R-sq: 0.1836, Wald chi2(13) = | R-sq 0.2598, Wald chi2(13) =
143,36, Prob ) chil= 0.0000 144.87, Prob ) chid= 0.0000 33.16, Prob ) chi2= 0.0016

Note: IICC is income from underwriting for the quarter. ‘Group 1’ is the result for total
insurance company. Group 2’ is the result for insurance company which income
from underwriting for the quarter is smaller than that for the same period last year.
‘Group 3’ is the result for insurance company which income from underwriting for
the quarter is bigger than that for the same period last year.
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Abstract

This study investigates whether insurance companies adjust the gains on the
disposal of available-for-sale financial assets to offset the decrease in income
from underwriting. Our evidence shows that insurance companies adjust
profits through the selective disposal of available-for-sale financial assets
based on the size of income from underwriting. Moreover, this study examines
whether insurance companies use the gains on disposal of available-for-sale
financial assets to adjust the RBC ratio. We find that there is no evidence on
capital adjustment utilizing gains on disposal of available-for-sale financial
assets. A possible explanation for this result is that there are various other
factors to take into account, such as dividend payout ratio and in capital
adjustment through gains on disposal of available-for-sale financial assets by

insurance companies.

% Key words: Earnings management, Available-for-sale financial assets,

Income from underwriting



