. OHIFET} X|ef 74 RO\ &1 24

At EilelEE 018t FEVIHAEE

AABIO] = 2 I XGBoost, LightGBM,

CatBoost Z112|Z0| 7|2t}

2 d= LiE0HE HEs tEl

| RETYURIZ RIS

ISSN 2586-4629






. OHIIE?|Z| X|%) 7t FO|& D 54

=~

TR YIRIES olgst FUAy

A|AHIO] F1= 21 I} XGBoost, LightGBM,

CatBoost Y¥112|Z0| 7|2t}

= LiEorE HEs tEl

- FEggeinol | =
OOHOIIO|A 218" 0f2A T EAISH0] FHAIL.

()
mjo
ro
00
ot
=

- FEIZ S0 et FO| = X2 FHS ST (T 051-663-8155)22 HA5HH FA|7|
EC

ISSN 2586-4629






Al
i

OIMEZ}A X|Y Zt Mo|ga} &4 5
A Study on the Spillover Effect of the Regional Housing Price

SISOt FSA

71AekE LuEES 0|88 FEIIHAYE AARCS 25 ¥ Hik 33
XGBoost, LightGBM, CatBoost 212|Z0 7|8t510{

An Application of XGBoost, LightGBM, CatBoost Algorithms on

House Price Appraisal System

839

TAHARE £ M< WEOMEE CEE S0 §Y Hel 84 65
An Analysis of the Characteristics of Didimdol Loans with
the Introduction of the Asset Review System

ZIM K|
OO0 -

FEEY Y JINENH0| FYTUKS SAHHIS0 OIXl= P 85
The Effect of Housing and Household Characteristics on the Purchase Loan to Value

042

AFTE Hsle FHIIAMYS T FYAZ| FWY| +25H 11
Long-Term Demand Estimation for Reverse Mortgage Considering Changes
in Population Structure and House Price Prospect

JE

H= 141






TEEEAT (2020) 43, 5-32 Housing Finance Research
ISSN: 2586-4629 https://www.hf.go.kr

& 7= Diebold®} Yilmaz (2009)7F ARkt ¥ 25 E-8sto] A|HE )71 9] Holavts
EASHATE 770 Aol dis) 1986d A 202087141, 1671 Aol %‘H A= 20034 7HFE
20209 7E7HA] FE7HE Aol adkE AT 77 A9 A9 ol E 714 ol E #4284,

AL 45 G vIAE Mol AIE RIsIF00], g ofThE 717 50182 A7|AHA19) Y
7P ol o, QI ofitE 714 o) E0] 2 FF vIAlE AL EAE I BAAVIE At
519]7]7F A 9 ol E 71A Ho| g3t AZEA Ayl AL ofmtE 712 o] thE X Yo n]X =

AAL SR, S99 FE9] 717k o] F WA gadhs RoE ursw ulA|ero 2 167
A 9] ofnte 717 S0l B3t WE4 2] 50% ool Mol aate e AoR AR, Hetd
=t A9 olutE 7HAL2 A2 g Wo| Fak= Aoz AEAS £ Qi

SA0] © K| OMIE 712f FO|EW, US| GISQAF SAS, HMO|ED X4, 2HO0|EL}

)

Auky 0 2 REATFA Q] HE-2 U H P (random walk process)& WEX] g1 A3t

A5
EAet, £ R 99] Hs5AEE0] thE 2]<¥9]
ALE0] ZASHHO g, o)A, 2014; AFH, I, 2018;

ol o) AR HEAN O] AV HOIGES WA FEAA o] BFUA BHIA,

* HPE oL AR}, ZFEEAHZTAL A °4:rL AJAFAY, doowoan@khug.or.kr
YA, DAARL, FEEARSTA FHEAFEATA @A SEAL, hskwon@khug.or.kr

© Copyright 2020 Housing Finance Research Institute. This is an Open Access article distributed under the terms of the Creative Commons
Attribution Non-Commercial License (http://creativecommons. org/licenses/by-nc/4.0/) which permits unrestricted non-commercial use,
distribution, and reproduction in any medium, provided the original work is properly cited.

Housing Finance Research, Vol. 4, pp. 5-32 5



<
b

zaz}%qﬁ%a [ 7 5 5 X|edo] Ferhzo] the A 9jo) el o] AT

A
rlr
E
)
ol
(w=
Uil
QL
=,
jug
2
olo
ol
ol
r
o,
o
o)
20 ©
i

:erﬂxqi A= g A 54 A4S floto] FaAitargel /14 Fa/do] /e E‘%, 7HAY
719% BSAAR| Zrleto], &Rl APEAES W7 oA BsAAE 9 29 7F
Zo] Eﬂ(spillover effect)°1 | T3t HE7F H gsiciar & 4= Qi

v%’&/\]%m] Eﬂ}o] ]E%]'OJ A& —r%’:} LMZP%O] 33| mefslr = HAl ko, Ao Rsit
A7) ol ay} A+ = Thefo] A
1831 7] AP AF-Eo] AlAISHAY
FAHOE A 7+ Ho|axs EA6kL 9l
Ho|gE AT FR4do] Jurk
mEkA] B A= Diebold and Yilmaz (2009)2] A4+ BPHES F-8510, A
Aol autE EASI7| 2§tk RFAS T Yot 2 ke A, A, T1Eal = T
1670 A9e o= A9 7+ Ho|avs F7ke 24517 = Stk
S 2 A= A 7I7EE AT 9 3709 SHe717Ee 2 SHESto] A5 | = St
TAHORE AA717H1986 1¥9~20209 7€)Q] A9 7+ FE714 Ho|axs A% &,
HA71ZE St A eVt 25 917] 71X WSl 471 37 &, ek
2ol A(19801 1¥~19974 12%), &917] TAolS S6-917] T4 o]x(19984¥ 14~
20089 89), T-8-9171 WA 0192008 9E~2020¥ 7H)E FE5t] EA517| = gt
EA7|17H AJFA 0 & FES= o]9+= FAIA F4(economy shock) oA} o] %9] XY 7+
FE7HA Holgato] Zjo|7}t Q= AL E 7|tE]7] wZo|th.
o] B AT AL 18Tt 2k A 1 A2 olo] AIgeIAE HATE v
23 APollA= B4 5 9 HlolelE 1akstkal, AIVAlA= A9 1F 3714 Ho|axks
ASEAR B o & A VAoA = & A9l 2E 9 A AR tisl =2fttt

L

¢}

Il. MYAHR

O] A% 2 45 ST 013 4 eFE A Golskd BT AP RS
S SESHe AR QoA S0 Rolekn 8 4 glom, 2 X4l A7 EuEo]
HyEy Qo



ot} A9 71 Hoj it B4

HE, AY, AB2000)E = oFE w7142 A AW Astle, el
ORE 7HAMES Yo7 =T A4S AT, AT 501 Sl e FEA o, FERHY]
7ML AT, AT Y A A G LG 59 7HA sl L MIAE A= YR

0147(2003)> GARCH(1,1), EGARCH(1,1) &8-& ARgslo] ARG oz e U9}

T 29 71 9 WE/Y SR s 2% AT Ae AR s E - FAko 2 71
4 A5 Holamrt EATHS WS

ASEH2007) a5 TR Ste B2 I EAISREA], 123l A4 428431 7Hdo]
EZ4a30] YRlo] & 4= Q=X of thsf], 13-4 = 1A A7 (Granger-Sims Causality
Test) 2 VECM(HE 224 %) 9] +4 25 ol-83tq 4 mﬁb‘}‘ﬂﬂ}. B2, dd
oRtE wiui7tA 2 I A g SHOE oPtE wiuiriAel JFE FL ke BAENE
R

8151, QFRoK2009)= 71 ZlOﬂOHHS’J FE7HA ‘?4;?4011 i O"s’aoh% T AAES AXNEA
291, FH AR} A o wjuiA :
OWO ol 301—01 H-t— 05’6}%% Eﬁﬁ}%‘iﬂn A Zéﬂr, H% OftE vijulj7}A

il A FE AL Arkes ZHE ARSI

_4

ON
_>.i
=,
2i
lfo
HU
%
_c:g
_VL
B
o
)
b
1z
)
E

Mo :

o]
=71 w8 &2 S0 22 7 Hse] HEAo] SRS ™, = U

742, F4AQ010)2
77100 o8 L % A=Al et 4B askE R U540 23, 42, YPYe
AAVIIEC] BE o) Z75HA, B0l SolAl B HIeky e, Tel3 il

X]-E(hlgh frequency data) 7Fe] E4taIKspillover)E £43F Diebold and Yilmaz(2009)
<2 AHI% 2= (low frequency data)?l AAFAIHSE iAo 2 FA4o] 7ol s Hest
E‘éi RIS AT 23S, e AREARSY] HEd2 AT A 20019
o|F T HFE9] M T4 Rt AEF 08 FTI6lAL Qls A0 R HAlstal Qlrk T1Fal
W33 20084 7] 5 AlE8-917] Aloll Aol 0|21, o] % HlE £ & AAshk= Ao=®
Hyskar Qo
&, ©0152)(2011)= 1986HH 2009E71A]19] ZFHotE wjuf7tAX]S, ZhdoltE
AMZHAAS, A= olEMiZEARS, A= ol EAAZIAR|¢] YEAREE 0|85t
7S HORFEAG T Aot E AT Ao o] IAIE BA51l o, AFtA 0 = o|Zet s Zl—/]
Ax(lead)2t AA(ag)FHAE E4staAt 519t ol&2 Eonda JHl= QIulaAEA

O

4o1

32,

Housing Finance Research, Vol. 4, pp. 5-32 7



2
[
r
ML
%
=
>
%
=
I
=
=
>
o
29
=
>
N
C.
fo
29

StofuherfalAlA - A el

A517(2013)%= GARCH, EGARCHE. @2 ©|-8-3 200388 201397H4] A&, A, 2
oRtE w712 - A7 1A 79] 7HA RS B Aol BkE ASRASIITh BAE T, A
35 - A G o= M7 AT A7 A 9] s ol APl ol Ak EAIRE ZIskA

ghsfA, 5d(2014)2 DAG 2 A-8sto] FE71A9] 2|9 3t 42 oe/dE Bs)a
i, FEAAAT G| o] AFHE FaA R offErul7tAe] /I Ao
oftE w7t o] v|X)= FFe RS, A& AET FE7HAC] A= FEAE Ql
A FEAE AdEdths A3E syl

3, A%, 297(2014)& = 8 A F2] ARG w2l AAulElE: Afo]o] SA R,

=]

A|A]e - o] aete] T2E BAE TABIAAL, 7, 735, o] 2ok el A9

> &

¢}

I

LR

lo %

W

¢

&
i)
Rl
2]

AAMA = 28, wljulx]4= F, AAERElE]lE Thofls 3-4o] S Earstal Qi

o[, 0]7(2014) A= A A} 2= 6T B A| 2] ofmE wljulj7}AS- 0]-8-5to] A Aol
A & Q= Aol aTkE A4S ASEAE T, A2 6t A Afel o] e Aol Bt
AFo] =2 20 E Y-S HAstlal, AA| A 99 7HE¥HE-2] 50% ool HoladtE
AEl= Ao = B4

drgd2, 71715(2017)= Diebold and Yilmaz (2012) B'#H-& o]-8-510] SFR| G I oA,
FEHS 87 AGor ERsto] XA FE7HE H5/d 523 9 HEA Holof disf

FA5toict A Q1 EARR S Fi), e tiRE A9 0] FHAY WE-2 BEE AR el
HPog ISP TR0 Aol i =2 A 0 & BEAEQH EtA ol 52 S d
FEIAYO] F23t @] AT Harskar Qlck
APd, FEH2018)2 FEAPGl thgt A-2A] A G2 YA B4 6koich FEAPES
A A, FEAS, 6t FIAQ] 37 AR o] B4t M H, FEYS
oiat ZA1<o] wiufie} MAHE o]-83}o] Diebold and Yilmaz (2009)2] Bl 20 ujat
SIoit}. ASEA Aaf, AA| FEAPE] S 83t X4= 67%E AF0] =2 A0 & Halskal
2 A 02 B35kl 9], 19978 ~2008 Bt A& 7ol
2o thst Fakelo] vf- =2 o F B sty gt o] HEATE TAR AFA,
A& e 7] g50] o A9 mimiAlg} AAAel 2 s 5

I=]
gollA ezt ARttt 22314 itk 712 gt ave] J:o] 2404, 19979

rlo

X
i

£ T

_l

off L xO0 F

Corn
Al
ol
X,
o
oN
oL
15
of,
o9
)
)

N
£ 2
2 fo

o]



ot} A9 71 Hoj it B4

o) 7 379] el F5alglo 20084 22 F8917] olF A&sIA sietel,
o

20119 oo Qb A ulalo], e $70] olgt FelAlge] wek R elo] 73 okt

g
(@]
b
_0|L
kl
§9r
:L

ok
P4
r
M
i
¢

ox

ri,

N

)

oM,

N,

~

4‘) d
L

1541, A3 (2019)= FAVAR 2 g2 ol-§sto] | FEF7| X5 25k,
o]-&s}o] Diebold and Yilmaz (2012) WHE02 2|H 714 9]
= ﬁw} NZEA AT}, FAVAR Z&L o] 83}0] A3 Aolnte 747|120}
ol EiEsh= 371 5B A B AR AIAIE 2015 Hol=
08\ &-5%1712 71 0]3-2] BA| 54 A= oFE A7 A47H & Higdsh, M= olntE
5% =8HE= oF 4~5711Y F= Aageteiar EAI5kaL Qlck Z]Odg oftE
7}, 200849 AAlEE-A719] 9= &&
19oll= A9 olE F7|A7F AolE Hol= ﬁﬂi AU 2F

o
Il
~|
ﬂl

0

o O

]
o

o [ o = X

N
~
;
2 oéll,

oM.
NN

o]
X
3
M
hs
i)
|
qu’
HE
Mo
pau)
filo
1o
rO
iul

ON )
A
1o
N,

Holaakg B4517] 99 Ferizle] 9 W5 Agstel BARA, 2 Q5 Diebold
ilmaz (2000)9] AT AT FUES 8310l Ao Fe7lA 5058 K830l

441
=
o
=
II
Il‘.
15
3
r

)
x:
X
_I

OTJ
E
> %
F
=
ki

: ] LOP EH—’Q%-—%,

Fee, 2010; 13, oI, 2014 Z%ogﬂ ‘\a*%, 2018: W<, HEAL, HEE, 2019).
23l Holg3E AFSt o] AdA1ES 1942 VAR(Vector Auto Regression)
RES ARSI, 2HA| R A ATE viEo & T3 A Q1A HA(Granger Causality Test),

SRS EA(Impulse Response Analysis), &2} EAHES]|(Forecast Error Variance

Housing Finance Research, Vol. 4, pp. 5-32 9



Decomposition) 5= ARg5to] Holaits 24519}
H Ao A= Diebold and Yilmaz (2009)°] HIH& &

F835t0] A Y 7FoltE 714 Ho|avks
EAIG=T, AR o= A A o] 2ol Eo|u s S SR Ao avtE Fsk= S
AQF5HITt. o= VAR() H3Z o]-&sto] Ho|aitg 7ok W2 thaat At
X, =0X, 1 te A1)
oA71A XE 2x1 JEZA o= 2x2 EFA0|L} o]F o]FHy(moving average)
WAoo 2 FHSHH,

A2

SEAE &3 247] 891(Cholesky facton? @ '
ol-&sto] ThA] 7&shd th2at o] EET = Qi
X, = A(L)y, A 3)
oA7IM A(L)=0(L)Q ™", m = Qe E(pp) = I0]t}, whaba] 1-7]7t o= Q2K 1-step
ahead forecast error)= T3} o] 3T 4= Ut}
ag,11 G912 [,
€t+1,t:Xt+1_Xt+1,t:AoHt+1* az;iag;z H;:j A 4

o & A& e1e] F-EAT Y (covariance matrix)> Tt 2t

E(6t+1,t6t+1,,t): AOA(; <é} 5)

oJ7]oA X ,9] 1-717F d&exke] AR of ap, 1+ ag 1, X209 1-713F ol&0.4k0] Bk
ag 51 1 ag 5,01t} VAR 404 @o| ARgsh= EAHLS||(variance decomposition)E ©1-8-514,
AA10] A7} thE WSR2 HE QL 24 0= 717 Bask 4= Qi)

10



ot} A9 71 Hoj it B4

wheb Aol &} x|4xspillover index)s THE WSRIE W= 3Rk o3, + ad,, 3 A

& Q2] MBI af 1y +ap 1o+ ap 5 + aém = trace (4,4 ) 9] H]F0 2 AAKe 4= Qir},

123l N7j9] #5714 VAR(p) 239 Aol ad A= thad} o] dRteld & 3o,
A
e

2(7)& o-83t] A otE 714 Holaw A+ 4L

H—

N
X X a

Qi
h=0ij=1,i#j

§= 2= X100 A7
Etmce AhAh)

—

2. HOJE| 2 EAHA

=

3 Ao Ao ofulE 7hat BiEE BA] A8 Bid Syl eaol A WiEsks 13
W o8 ofshe Y 7}7|5-2 AAG eIk £ 0] 2R HARES 19869 195 20204
TY7HIo]E, A S 1710] A 8e BAA A AAE AErh A YRk EASRE A1, BaE T,
o, B, A, 24 AGL oz stek

1]

2 A= EAH 717t 23HE QJe)719t F-5-9171E AFsto] A ofmtE 71AR|RY]
ol ate] A7t QRS Ao A1 shlRA] 717te] A A, FEd (2018)9
AT} Zo] QJ3ke)y] oA 7171986 19~1997¢ 129), g7 ol3HE 5971
°]7717H1998¢ 149~2008\d 89Y), T6-¢171 ¥ 717H2008d 98 ~2020¢ 74) 2= &5}
AT,

ORREEO B 2 A= A1, %‘W] g B AE3oks 167] A Q(AE, F4L o, Q1A 35
i, 24E A7E, FHE, SHEE, %4 Aepdl, AepEl, AAHE, 5L,

AF)9 FE7H doladts 248t olg HOH (E DA AARE AAE 1670 A9
FE7HA AAGS B SR o Sl 2003 7ERE 202049 7TE7HAIE 24 TIeR

w319t

o

Housing Finance Research, Vol. 4, pp. 5-32 11



(& 1) 2AE

tHa MEUHE =X
OILE 7t4 225 U2 X9E OHLE 7tAR| €8 +9UE ==
OLE 7t #i5d U2 X9E OHLE 7HA4K| 28 #HEYd =02

i Aol A e A7 17 BAX G2 77 A GolH, FAIF 0= AZ, FAY, th, Q1A
=B A 9 80 &, FEEI Qs AE A
ol A& e H4E FFA G ol E 7HAS F7tsto] vl AT,

A ofntE 7}AMSES] 7| 2B AR (3 2) ) AAIS] YR Qi) WA 1id AR X d
o} E 74 =915 7|2 BAF0] AXE ] it} HA| BEDSE= 41471doH, LE Hi
HE5E-20.003%C14 0.004% Alo] 2 A=Y, L 2 5|2HE2 345 ol E 714 - 0.075%%
A=t

g B X9 ol E 74 WiEAd9] 712 BAIRFo] AAIE|0] Qlet. A2ollA At AXE
R APAFoA ARESE Holadh £A42 YIRE =olEo] ofd HEAS ALsto
A5ttt & oA ARESH HEA)2 Black-Scholes modelollAl A|AE, 4171489
THAR ALt A 9lof et ALFSHITHHuLL, 2005).
< ATEY, WA B2 A9 € 2R olES AR &

(I8 12 A o 72 4018 W W 018 Rl ek WA W AQ) o8
Fo}2 Bl 1900¥I Tl A 02 S0l B0] Wabr} 211, 19974 2I8l7] A] HejEe) Solg
Sfehe Mol glom, 20084 FE9I719) 4018 stete Aeja oz e Ao etk g
BEJ B4 o] SolS} 2 HolS Mol gk o= HofAlr,

D A9d FE7HE W54 ABSCIAIRY 2OAE #lE Bat-dE 2IAR $AB)E AlXtst
ek Bk ZAIRE Al w2 Hull2005)8 arst7] bkt

12



B 2) 71=84

F_C'>F

ot} A9 71 Hoj it B4

2 A X|GE OHHE 714 25 (19861 2&8~2020E 78)
tHad HER| Y [cax BB SD
M= 414 0.004 0.068 -0.048 0.014
st 414 0.004 0.090 -0.034 0.013
CH 414 0.003 0.112 -0.069 0.013
21 414 0.003 0.067 -0.032 0.012
a5 414 0.003 0.099 -0.075 0.010
oo 414 0.003 0.070 -0.052 0.012
=t 414 0.003 0.052 -0.069 0.0m

2 B. X|&E OHIE 714 HEd (19861 2&8~20204 78)
tHad HER| Y [chax BB SD
M= 414 0.009 0.070 0.000 0.012
st 414 0.008 0.094 0.000 0.0m
CH= 414 0.007 0.118 0.000 0.012
21 414 0.007 0.070 0.000 0.010
a5 414 0.005 0.104 0.000 0.010
CHE 414 0.007 0.073 0.000 0.010
=t 414 0.006 0.067 0.000 0.009

e A XI9E OHE 7t

12.0%

2 08 £0] (1986 22~20204 7€)

8.0%

-8.0%

~E
s
o

oI

— T
1990:01

—
1995:01

———
2000:01

—
2005:01

—
2010:01

—
2015:01

—T
2020:01

(I8 1) XE OIME 7t 48 I HEY 0|

o

Housing Finance Research, Vol. 4, pp. 5-32 13



IH2 B. X9E OHIE 714 3y 0] (1986H 2&~20204 73)

12.0%

N
Bt
o
oI

=
O}T

10.0%

8.0% |

cHE
24t

6.0% —|

4.0% | ‘ | l

H’H ol |
A‘J“«l,\u’uri}}f. ' ‘ 'l "1”:“ M“ 1.““‘ “ ,m‘"‘\ b/l

N
0.0% 1 i Al
1990:01  1995:01  2000:01 2005:01 2010:01 2015:01  2020:01

Q1) AL

V. 2% 7+ RETLH HO|ET HZEA

= 2| 7+ FEi714 Ho|gukeE BA5] 5f 1986 195 2020 797H4] AA1717k
o] 713 770 A Q] A olutE 714 Ho|aikE HA| BAgH & 9J3ke7] el F5-917]
717+& F-Eote] AF7154S AFE XY 7F FE7HE Ao|adlo] zjol7t JEAE FEVHA

Z,:Q]lgjq- Eﬂ%“é E%.QE :[L——E-'C_T]'O% H]_f’_ J—E_J\_i'c_ﬂ- q— JE]_E ],}»01-7].;@_ %:{]____ x%_;q_ 167H X]Oﬂ_o,]
Zel7}A Ho|ax} v|@EAo] 753t 20039 79EE 202046 797H] o]E o] x| 7+
Fe714 Holads vl wEAsIY AE AAISH

At Ao ARERE HE ‘ﬂ%—% Diebold and

Yilmaz (2009)7F AARE B EZ ARSI o, o8 &
ATE A5

42 Sl 2 A7 A o E 7RIS AIAIE QP AdS HS I IR0 & AAH
Aol @91 (unit root)& 7HE LMY AIAIEQ] 97 Bt ©@el2o] EAfck= AAES
2 AAS5] AR (ordinary least square, OLS) 2.2 2451 713 3] F(spurious regression)
AL ] dhzol 58 Tt A= HA] aiok= Zlo] FashH, & AtoflA ARSI el
AAHL ADF(augmented Dickey-Fuller) A& o]t

1. H

|

40

12 43

& Aol A Ao ARSRE R3PS A ofmtE THAR|0] Tl £ 2= (R 3)°

14



ot} A9 71 Hoj it B4

(B 3) B2 d823n

Id A OHME 71A £S5 HelZ AEZEN (19861 2&8~20204 72)

ey A 5% RO4E e A
M -5.648 -3.421 10)
HA} -6.379 -3.421 10)
e -6.817 ~3.421 1©)
ol -5.124 -3.421 10)
o= -5.102 -3.421 1(0)
A -11.443 -3.421 10)
SAF -5.309 -3.421 1(0)
Ifd B. OHIIE 717 WEN THlZ HHZW (19861 28~20204 78)
Ty A 5% R4 e A
N2 -6.074 -3.421 10)
HAL -7.728 -3.421 10)
] -6.765 -3.421 10)
ol -5.877 -3.421 10)
o= -6.084 -3.421 1(0)
A -5.489 -3.421 10)
SA -9.364 -3.421 10)

Ao Yt WA T A S ol 7}z%0ls TholE AAAT AL, B4 T, A,
B, O, 24 X% olE A1AR%: SolE W oilet A Y, BE 10) AAE 2, o
AAGE Lepdt,

W v B Al ohe 717 WEA Bele A4 A, 1A
41 1| ok 71|45 WA WS 52015 wido} Zo] BE 1(0) A1
Uehdt} b 2 Qo)A il olfe AN S0l WEA WeE AMgsicl
A Bt

_ﬁ
fu}
M
ro
2

)
N
)
2

2. X9 FENIIA TJHA QubEA|(Granger causality) 24

Housing Finance Research, Vol. 4, pp. 5-32 15



(B 4) WX QI BMEINAUS)

HEIH 22K F S Qo215
SAF 5 N2 409 5.301 0.001
MNE =+ Bt 16.544 0.001
=t = M= 409 1.346 0.244
Mz # O+ 7.369 0.001
I+ ME 409 1.795 0.113
ME QI 44.521 0.000
g5 + M= 409 4.375 0.001
MNa + 8F 3.501 0.003
i+ A8 409 2489 0.031
Mz #+ o 20.871 0.001
sttt =+ M= 409 1.431 0.212
Hg + St 6.589 0.001
R0, APARE BNZL HY AR 52 2NE0) JK QRo] AXE 52 PSIAC,
2. N HA JK QLT BHZLUE (22 B DO HAGIACH, 2ASE ONE
20i8 BA0IC,
AIEA 242 AJR] w2423l 2lolE Hol7] hige] & d7oA+= VARDp) 23
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H 5) X|¥ Zt OtIE7HA MO|gdt 2M(MS)

g A FEIHE 28 B (19863 28~20204 7€)

| oMe | s | om | en | B | un | su | TORE
N2 92.9 2.9 0.7 1.0 0.9 1.2 0.4 7.1
24t 30.1 5h3.3 6.4 0.9 2.0 6.3 0.9 46.6
o=t 23.2 13.4 54.0 1.4 1.3 5 1.6 459
01 h9.7 4.2 2.1 32.9 0.2 0.5 0.5 67.2
a4 17.2 6.6 14.8 0.6 h4.3 h.7 0.9 45.8
O 20.8 2.5 0.8 1.8 1.9 71.9 0.4 28.2
24t 20.5 6.0 8.b 1.8 3.0 3.1 57.1 42.9
HO|Z 1k 171.5 35.6 33.3 7.5 9.3 21.8 4.7 283.7
to others| (64.9%) | (40.4%) | (38.1%) | (18.6%) | (14.6%) | (23.3%) | (7.6%) (40.5%)

Z: VAR(p) 239 Alxt= 54

Ijd B. FEAJIZ HEM D3 (19864 2€~20204 7€)

| oMe | s | om | en | B | gn | su | TORM
MNE 9.7 3.7 0.5 3.3 0.1 0.5 0.2 8.3
St 214 64.6 5.7 05 5.7 1.8 0.2 35.3
Cht 16.0 17.5 62.2 0.3 1.2 2.1 0.8 37.9
QI b1.b 45 3.2 39.7 0.1 05 0.5 60.3
= 14.3 8.3 11.9 0.9 61.3 2.7 0.7 38.8
CH 15.7 6.4 0.5 0.7 0.3 76.4 0.1 23.7
S 16.3 55 8.2 1.0 3.9 0.9 64.2 35.8
Mo|gdk | 135.2 459 30.0 6.7 11.3 8.5 25 240.1
to others| (59.6%) | (41.5%) | (32.5%) | (14.4%) | (15.6%) | (10.0%) | (3.7%) (34.3%)

Z! VAR(p) 289 Alxt= 5.
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H 6) X9 7t OtE7HA HMo|gdt 2M(YH)

I A FEH71Z 2015 D% (198611 28~20201 72)

e | o2y | ome | we | od | 2z | om | ogu | Lo
from others

4 92.3 2.7 0.7 1.0 0.8 1.9 0.5 7.6
At 275 54.8 6.8 0.6 2.3 6.9 1.0 451
= 22.3 14.1 54.2 1.5 1.0 54 1.6 459
QI 56.3 4.6 2.4 3b.6 0.1 04 0.5 64.3
g4 15.0 6.8 15.2 0.5 55.6 59 1.0 444
CH 19.7 2.6 0.8 1.9 1.7 73.0 0.4 27.1
S 19.4 6.3 8.6 1.6 3.3 3.3 57.5 42.5
HO|Eak | 160.2 37.1 34.5 7.1 9.2 23.8 5.0 276.9
to others | (63.4%) | (40.4%) | (38.9%) | (16.6%) | (14.2%) | (24.6%) | (8.0%) (39.6%)

Z VAR(p) 282 Axt= 5.
g B. FH7HA WS 2Y (19863 28~20204 72)

et | oze | w4 | oom o | oo | 3x | om | ogu | Lok
from others
ad 91.0 3.8 0.7 3.1 0.2 1.0 0.3 9.1
At 17.7 67.3 6.2 0.1 6.3 2.1 0.2 32.6
Cht 15.7 18.2 61.8 0.3 1.1 2.2 0.8 38.3
QI 48.1 55 3.5 419 0.2 04 0.5 58.2
g 12.2 8.9 12.2 0.7 62.6 2.8 0.7 375
CH 14.9 6.8 0.6 0.5 0.4 76.7 0.1 23.3
S 15.2 6.1 8.1 1.0 4.3 1.0 64.3 35.7
(tk=a 123.8 49.3 31.3 5.7 12.5 9.5 2.6 234.7
to others | (57.6%) | (42.3%) | (33.6%) | (12.0%) | (16.6%) | (11.0%) | (3.9%) (33.5%)

Z VAR(p) 289 ARtz 58
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= & oIE 7149 ThE A Folawrt 71.6%E Holx o,
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(B 7) ZH97| M2 X9E OHIE 714 £2§ HMO|gd &M

StRl71Zh (1986 2&~19974 128) 2zt

Ne | de | ey | oe | ed | B | gn | sy | R
NES 78.9 5.3 0.9 5.0 0.6 5.1 4.3 21.2
At 42.0 36.2 6.9 5.1 1.7 5.2 2.9 63.8
Ch 26.5 14.3 45.6 3.5 1.2 4.8 4.1 54.4
QI 51.0 5.6 2.9 35.4 0.5 2.0 2.6 64.6
3= 31.6 4.2 10.0 19 43.8 8.2 0.3 56.2
oA 26.2 1.1 3.2 47 4.4 56.5 3.9 435
=4t 21.2 6.9 7.8 5.0 75 4.4 47.3 52.8
HMo|gat | 198.5 374 31.7 25.2 15.9 29.7 18.1 356.0
to others | (71.6%) | (50.8%) | (41.0%) | (41.6%) | (26.6%) | (34.5%) | (27.7%) (50.9%)

1 VAR(p) 29 AlRf= 24

519171712 (19984 12~20085 8Y) £z}

Ne | oag | s | o | om | 3F | om | sy | IR
NS 79.4 51 12.0 1.2 05 1.6 0.3 20.7
4t 23 50.9 18.8 4.1 1.0 1.1 1.1 491
Ch 219 5.3 60.5 3.9 6.1 1.4 0.9 39.5
QI 56.8 7.9 48 25.2 0.9 3.0 1.4 74.8
= 13.3 2.9 35.3 2.5 42.8 0.3 2.9 57.2
oA 12.3 46 12.0 9.4 2.6 57.2 1.9 42.8
=4t 259 1.9 17.8 1.5 7.7 1.5 43.7 56.3
MO|gay: | 153.2 27.7 100.7 22.6 18.8 8.9 8.5 340.0
to others | (65.9%) | (35.2%) | (62.5%) | (47.3%) | (30.5%) | (13.5%) | (16.3%) (48.6%)

Z VAR(p) 29| AlXk= 29

SEAZIRES] A|Y 71 oltE 714 Moladt R4S 917 VAR(p) B¥ ARREA A3 SCet HQ
EAS A A= A7 G2EA AR 22 BAE QI
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¥ 1.4 34.0 6.5 2.2 32.1 1.4 25 68
o 12.0 8.2 6.1 1.2 0.8 67.7 4.1 32.4
2t 2.4 25.5 14.2 05 5.3 14.7 37.4 62.6
HO|gat: 67.7 92.9 32.8 7.8 22.8 51.4 13.1 288.0
to others| (43.3%) | (58.7%) | (33.2%) | (12.5%) | (41.5%) | (43.2%) | (25.9%) (41.2%)

Z VAR(p) 289 ARtz 24
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Abstract

We estimated the spillover effect of the regional apartment prices using the
methodology proposed by Dibold and Yilmaz (2009). We analyzed the transition effects
of the seven regions for the period from January 1986 to July 2020, and we also estimated
those of the 16 regions from July 2003 to July 2020. As a result of analyzing apartment
price returns by seven regions, we found the transfer effect, that each region has a mutual
influence. The return on apartment prices in Seoul was most affected by themselves and
has a great influence on the Incheon apartment price return. When we consider the
period of the economic crisis, the effect of apartment prices in Seoul is large on other
regions, but it appears that they gradually decrease after the period of the foreign
exchange crisis and the financial crisis. Finally, we find that more than 50% of apartment
price returns and volatility in 16 regions were explained by the spillover effect. So, we

conclude that apartment prices by region in Korea have a lot of influence on each other.
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48 UE

(£5 H 1) XGBoost2| 5t0|HIt2tH|E

o0 It E{H 23uUE
base_score 0.5
gamma 10
learning_rate 0.1
max_depth 20
min_child_weight 1
n_estimators 100
n_jobs 1
nthread None
objective reg:linear
random_state 0
reg_alpha 0
reg_lambda 2
scale_pos_weight 1
colsample_bytree 1
subsample 1
verbosity 1

Housing Finance Research, Vol. 4, pp. 33-64 61



o]o{n
o

1o

(B8 H 2) LightGBMS| ot0|m{I}2}H &

o0 HI2HE{ S HEUE
boosting_type gbdt
class_weight None
colsample_bytree 1.0
importance_type split
learning_rate 0.1
max_depth 200
min_child_samples 20
min_child_weight 0.001
min_split_gain 0.0
n_estimators 3000
n_jobs -1
num_leaves 20000
random_state None
reg_alpha 0.0
reg_lambda 0.0
subsample 1.0
n_estimators 3000
min_data_in_leaf 5
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(52 H 3) CatBoost2| 5t0|I{I}{2tH|E]

o0 L2 HE{E HELUE
nan_mode Min
eval_metric RMSE
iterations 4000
sampling_frequency PerTree
fold_permutation_block 0
leaf_estimation_method Newton
grow_policy SymmetricTree
penalties_coefficient 1
boosting_type Plain
model_shrink_mode Constant
feature_border_type GreedyLogSum
bayesian_matrix_reg 0.10
12_leaf_reg 1
random_strength 1
rsm 1
boost_from_average True
max_ctr_complexity 4
model_size_reg 0.5
subsample 0.80
use_best_model False
depth 12
sparse_features_conflict_fraction 0
leaf_estimation_backtracking Anyimprovement
best_model_min_trees 1
model_shrink_rate 0
min_data_in_leaf 1
loss_function RMSE
learning_rate 0.1
score_function Cosine
leaf_estimation_terations 1
bootstrap_type MVS
max_leaves 64
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CatBoost Algorithms on
House Price Appraisal System
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Abstract

This paper compares the predictive power of a conventional hedonic pricing model
and three machine learning algorithm (XGBoost, LightGBM, CatBoost) based models by
using 620,617 apartment data in Seoul from 2009 to 2019. The results are summarised
as follows; First, the predictive power of the machine learning models are significantly
high not only in the comparison to the conventional model but also in the absolute
accuracy related to its practical usefulness. The mean percentage error of XGBoost,
LightGBM, and CatBoost were only, respectively, 3.7%, 3.8%, and 3.6% while those of
the hedonic model was around 11%. Second, we found that CatBoost algorithm is slightely
more performative to the other two algorithms in terms of overall predictive power and
frequency of outlier occurrences. Third, this paper show that an ensemble model of the

three algorithms can raise the predictive power further.
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. oL 10% 25% 50% 75% 90%
" 14.4694" | 11.1927 | 11.0065 | 5.2904 | 3.2486 | 18.2813"
(3.38) (1.41) (2.03) (1.03) (0.65) (4.88)
-0.5915" | -0.6106™ | -0.5467" | -0.5774" | -0.3706™ | -0.2929"
(-10.47) | (-4.86) (-8.03) (=7.90) (-5.78) (-5.79)
-3.2633" | -1.9155 | -2.0403 | -3.2351" | -3.2279" | -1.8659
CHSX} (-327) | (-1.19) | (-1.79) | (-2.33) | (-3.51) | (-1.79)
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10% 25% 50% 75% 90%
N 6.2504" | 6.0949 | 8.0497" | 6.3103" | 5.4642" | 5.5282"
- (4.09) (1.80) (2.99) (3.43) (4.96) (4.30)
= R -2.0412" | -4.7578" | -2.7388" | -3.0247" | 0.2024 | 1.8371"
PUEA (-367) | (449 | (-3.72) | (-4.25) | (0.34) (3.24)
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(1.78) (0.85) (1.74) (2.59) (0.49) (0.16)
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Quantile regression

=

Tt oLs 10% 25% 50% 75% 90%
At -2.8872 | -14.0574" |-16.4367" |-20.2463" | -8.7014"|  2.5252
°re (-0.62)| (-2.45)| (-2.94)| (-4.76)| (-2.75) (0.85)
™ -0.4335" | -0.4196"| -0.4067"| -0.3055" | -0.2161"| -0.1604"
(-7.43)| (-4.68)| (-5.92)| (-5.62)| (-4.83)| (-3.79)
g -2.4024"| -2.0945| -1.4361| -1.6200| -1.3409| -1.4372
hEX (2.28)|  (-1.18)| (-082)| (-121)| (-150)| (-1.78)
SS9 | foion | 115797| 1224927 | 1520067 | 11.4829"| 7.5668"| 37911
e (6.13) (5.77) (6.13) (4.70) (5.70) (2.50)
A 0.27157| 0.2409”| 0.2940"| 0.2418™| 0.1622"| 0.0809"
= 819)| 47D (49| (75)| (16| (255
o 14.1143" | 19.3920" | 17.4244™| 12.9381"| 6.3182"| 3.3385
- (8.39) 710 (12.11) (5.99) 4.07) (2.53)
=r] CHi -1.6917"| -3.4058" | -4.0715" | -0.2958| -0.1503| -0.0464
QUEA (-2.88)| (-3.09)| (-3.05)| (-0.36)| (-0.41)| (-0.09)
St 49452 | 85099 | 6.6727°| 46353 | 1.1763| 0.5811
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10% 25% 50% 75% 90%
e 3.0178"| 6.23297| 0.9533| 1.3537| 2.0631°| 3.2085"
T (2.56) (3.68) 0.47) (0.90) (2.40) (4.64)
otme -10.7733" |-14.1166" |-14.3093" | -6.0094" | -0.4371 1.4968
CiHg (-8.13)| (-10.37)| (-7.90)| (-4.34)| (-0.40) (1.25)
£4 0.1525" |  0.0253| 0.0319| 0.1473"| 0.1986"| 0.1693"
MNUHK
e 4.14) (0.35) (0.58) (3.54) (7.12) (5.39)
a1z 0.35287 | 0.2255° | 0.32177| 042767 | 05135°| 0.5621"
(56.43) (19.60) (36.70) (59.56) (75.55) (34.49)
- 18.2603" | 12.8601"| 18.7697" | 22.3686" | 11.6865 | 6.3346"
. (8.21) (3.24) (4.91) (7.99) (7.08) (3.11)
[HE=EM o044 23.1828" | 17.2442" | 25.2953" | 24.8853" | 13.8540" | 8.5026"
(tH=712h . (12.11) (8.34) (9.65)| (13.59) (8.22) (5.02)
304 40.3204" | 39.3094" | 45.2630" | 38.5015" | 22.0199" | 13.6092"
. (24.27)|  (2412)| (13.36)| (20.07)| (15.79) (5.85)
DA 0.5589| 0.2245| 0.3104| 0.4017| 0.4645| 0.4634
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An Analysis of the Characteristics of
Didimdol Loans with the Introduction
of the Asset Review System

Sungjin Kim"

Abstract

The loan borrowers must meet the net asset standard below a certain level from
September 2019, in order to get housing purchases and lease loans from the National
Housing and Urban Fund(NHUF). This is aimed at preventing the waste of funds by
excluding unqualified individuals with large assets but small incomes. It has been more
than a year since the asset review system was introduced, so it is now necessary to check
the impact of the system. In this study, the quantile regression analysis was conducted
to analyze the changing characteristics of ‘didimdol loans” of NHUF before and after the
introduction of the asset review system. Through this analysis, we looked at the adequacy
and effectiveness of the asset review system. First of all, the characteristics of borrowers
have not changed much. This means that while maintaining the existing system, it had
the effect of limiting only a few unqualified people. Since the introduction of asset review
system, the influence of characteristics of borrowers and preferential interest rate
conditions has increased. It was also noted that the impact of the lower divisions was
relatively greater. However, this effect is limited to examining the indirect effects of the
asset review system. Therefore, it is necessary to obtain borrowers’ asset data in the future

for direct and better analysis.
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AOA (¢ -1)717HA| 9] 4 HE 715 Batste ¢ 719] 2 Ve Sfuleal & = Sl=t, oI5

408 EEsHY thet 2o,

SIEkT 7VIRRO B AAE Q.58 WP ST, AR o2 717t ol 8 ZgEololsi-AIS
2 405 AAFAE)

oAt e g2 ) 7|7 (rational expectation)> 7NE AAFAIEC] BE FEE
88707 o]gslo] k53t A9 7|HE FAISH = 02 Muth(1961)°] JaiAl =] o]

skt 8 A L=k} S ARg,
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Fe=4 9 7S o] FHTYRT HAHI] v

Olf
ok

Pi=EP|L ), ([, : (t=1)717tA o] &7 mEFR))
=P +e

%

A 717 A 712 7ER] Rl s EErA/Adste] ararge] A-8gt
A0, o] shdo] oot AFE2 QA 27 FA T = Sl 2|41 9] A Hof| A ste] mlo]
gt ol &S Ystar, 1213k oSS B2 AA| Esittal 7Rttt o, oS sk Ao
QT A= Y= AolH, webA A5 271 0}01 A& 7hsoHA| Ptk Add= 7R
A2 7IHHE ARGSIA IS 7T, IS Q5= WASHA Elu, ol B 2 2+=00] H I A|IAA
QLF7FEAESHA| k=t

$HA, Bikhchandani and Sharma(2000)°] W2 £ A-FollA] 7Pgstal Q= 282 71di71H,
A 712 AL vlElo 2 EXF MRS LA va: ZHmomentum investment)= ©]AJ 4
48 5(rational herd behaviour)?] 3t FF2kl 510, o|+= 7143} 17410 s 23U
A THECHL 812 ES, o]2igt o1 A9 E0] YERE 9910 2= " H(information-
based), H®(reputation-based), 12|31 HAAA(compensation-based) 2] Al 7FA1& 34Tt

2) 8 AT 7|H7HdolE

Hamilton and Schwab(1985)2 &% 7|di7Hdof| A Fei7140] tigt 7|di=
245104} 519k AL 1970 ] Z41k] 497]19] EAIX| Y AFRE 0] 831 FwY F[ATE
 AFRAS PSR T it e TRA0R Bl eld e

i
o

SIS Fohe e UehRA FEAgolA eld S|t e o7 ale B
SRSIT). $H, 37 Aol ER 7|Y) FetAs Ho] JUuAS Holv| seict

Mankiw and Weil(1989)& Q17 s} v Feizhze] Agelol g niehow 284
[ S Bl A0 Sk 0 2 O] HlE S S olEshe Zo] weld Z|d bt
19 019 2 ] - AL U] 24, Mankiw and Weil] A0l4% 984 7l Hae
S AL 3 0] 7 A4S gstel ARgshe WS Be) Ttk
Clayton(1999)2 o1 7|1 5o 20 /vl 20 e, ol 5 )
ZEPANE S A5H 0w Agsten siglot, A7) tholld 197945 E 1991971

om gt N
HHFH%

ll

2) Bikhchandani, S. and Sharma, S.(2000), “Herd behaviour in financial markets”, IMF
Staff Papers, 47(3), p. 282.
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22 A710l= 7HAE &Sl o, 71 wEsdol A7 ] o= } 2 AS X] ol a7E
Hojoloh Ae A ASFHE GHIEA td-&proxy)Hslelal, AMETRsEE A
Ee} A AR FH 71ATO] Zpo] TAIE BY 0= A ARSI

Levin and Wright(1997)= 9=9] SEAo A 8 712 9] HSK= THA FEi7FA 9] wsto
T2A 02 JFFE =ttt AL B =], ol 3% F Hmomentum investment) 241 %=
s[4 4= k. Levin and Wrighti= 58 714 0] A5 Zlo|2tal oV == 7320l o|ALE Al=)’t

AR A &2-2- 8o thgh vl 7HA(AIR} 712t} 712 S8k it w714 Afo]€] o]l 7HAA]

THIL SFHA] o] 2f3k AJgo] ARka o 2 WAt 749 28 Aol 7] (speculation)”H A8
AT SFLY.
Case et al.(2003)2 20024 FEHLAUAE Ao 2 St HERALS v o2 FEiQi7}o)]
7|t FE Aol & Y W=t AL 932, Piazzesi and Schneider(2009) E3H vl=;
FE7HA Z5 Al710] vAIA AR A ERANS H}E’f_i' THEA S AFsto] A 7HA A}
(momentum forecast)?] AR7HA FFS & = U= BIEth

Glaeser et al.(2014) =4 7|di7Hd ¥ l ofl TA| 7 A9 3 27 B Aot
S A 71H9] 2 W5/ T A7 1Y 120l Bt 3]/ (mean reversion) A5t 1
3?““’% SHAEE, At Bt 0 &29] 3]/ ] "HGHH% drgotol o, 19 o] sl A 714

ST A7V IEBAE A= TRt

Dua(2008 = A 2HRF i AERANS B9l T8 4R[S SRl AtollAls
D710lA = FE7HA Q) A5l 78 M| A4 2ol 34 Q1 Gk LERAL
oAM= FEH7HE Y 450l vl #A4A S Uetdis S Lstoint. dolxs
ol i3t Axo]| thslix] 8 714 Aol B A 0 & JRFS VX = A 0= THELE ARlo] g5
1 a3} ZopRlttal ST

)

P
|
ofr

1

%94 22004 = 234 7IH7H Hge St HdS L g3 oA 7| g S 5%
7H IS E ol 2kt 7|t S FE A2 g0l Hidste] A2Al FEAGOIA 2EEE
714 ZIdidzlell od ZIHj7Hdo] A1 ZQ7EE AAstA=t, A5 A AeAl FEAE
otz 282 7IH7HEe] el A3l 52 Bt o2t 284 7Idi7Hd stelld=
WA 71A] AF50] Al AR5 B8 a1, L FARR ofsto] 7HAo] 5ot He ek

22 77 gk
DAL, FHIBQ011) A FEAAoIA 7]dEls Aol S3t 34 F1Austo] WA

94



FeEEY W 7 PE o] RETYAT HAIe] VX 3

T31A 1A B4 FE2 Y R E-Z Bof 282 11 33 o s 240 ==olAl=
7RO &S 24517 Yol A A @ ZA(arbitrage transaction condition)S ARESIR=Y),

]
o]= CAPM(Capital Asset Pricing Model)& 53t AFAbA|A o] A 9] 71 A 3} Tl QT A AR
5o A5l Zeirbzo] YAslolof Tk ol Ztshrt.

. 24 A=et 24 &

2 As FALH AL vlo] A2 o] FEQIA g SEART O 2R E Al AR

AR tzol| A FA7F ZA]ek= BIS(PLTV; Purchase Loan to Value}& SE R, 71749

BT A S ES A NG AR EE Y dsES 7Y 13’3& SR Aot

, AL, TS, TSR] TSR FEe] FEEA, AXEAl HeEA

TYAIES CDEEE BAlote] EXl HEE 53t A4 ﬁ—_rl WS ARgSich AH

AiRALA Uehz AR AlTHE B9IR sho] £4451H. 2 ol s HolHES
ATE AARE W8T 1 9, 281 84 o oAl A E A} gt

r

1

e L o
B S N s B

of
ol

1. _I_A'I Il-EOl A'Ij:"

2 Aold zol= BA] Az 201087 20149E0] FALERAIR} SR
WREE A Y5 E D23 B BoFEEAY CDREFUBOI1DY Al 7 ARE
FYolo] ALtk AR BT THE IO EASH (17 29t 2o
FAA RS 200695 24 lawiﬂ o] QzAbE AAslo] 7 H229 2014
FARRA 0|23 Yk, FAUREA DAEAE T8 TYAF] AHETE PR
AZBL P 780 S AT LRI 9LOm, ATE 915 FASHo} 3 7454

2007 2008 2009 2010 ({2011 2012 2013 2014

Y Iy 1
[ [ I RS AU U Yo FETtA Y %S’
2004 2005 2006 2007 2008 2009 2010 2011 20‘12 2013 2014 (SH2ZH Y, AR, Ot

11

N

N

2007 2008 2009 2010 2011 2012 2013 2014 CD=E|

(1" 2) MY S 7Y PXE
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Fej=4 9@ /7S o] FET7YRE BRI vXE Y

2 AFoNA AR B = ARE S Hlolle = 7HA] £ olf7F SR A HAE, Case et
al.(2003)7 Piazzesi and Schneider(2009)°14 AT = %, T8 AH|RF= 229 714
H3lo] B & JFE 7] uhizol 2o 71 Wl & 7R AE F= Aol HE Bghl]
thzolH, = A=, s AL 717 5 A BIEtR] A7 ISt AP AR, 71 A5 Bl Hskt
D o 7] W2l Y Bah& AREShe A2 A7 971 dlizelT.

A (1—2X)
W, , 4]
' IR Ao

i AlA

n: AR5

At decay factor

RSB ol B 714 o] A 5 Gt 13 B IHEoR AgET

lom, FT gl & A5 & 4 U+ Boudoukh et al.(1998)0] A|A1E HH-ES ARg-5)o]

7FSAIE Alrtstdtt. 4419] A(decay factor)= 0014 141019} k& 7HA=H, A7F0 7H7k9)
gro] Fotdas A Aol 77k ol B =2 7HsA17E Fo1AA =9, A7F 19] 717k gkel
ARSF 24 Aol H8E= 7S A7 MR BISSIAA e s (& 1)9]0.25, 0.5, 0.75
S 0.25¢k& ARES] 7712 Aol B w2 7HEAIE S

AEE 7RI = A TR M S E HIe[EE ARSI S e (FEIE D E
7|E0R MRS Bt aE AFERt AR oot Zot. ARl AEEA S, S TS
FEHEA, 1AL FEAYAHE CDFEE AR AEiolA s ghol] < g2 7HITH, 284
1H7H 71 stellM alig 3 Bt A FFE714 58] Hars T ARd7-20lA

BRI W &2 ol o 2-85H) T Aol

N

—_

(B 1) A0l M2 71EX| (Sample size=4)
A 0.25 0.5 0.75
W(¢-1) 0.752941 0.533333 0.365714
W(¢-2) 0.188235 0.266667 0.274286
W(#-3) 0.047059 0.133333 0.205714
W(¢-4) 0.011765 0.066667 0.154286
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E(Ry )= (/H(H WX Ri,.))— 1 A7
‘ i=1

B(Ry) - aA % 7174 358
R, A D 9] AT 7 A 7V A A E
W % 7FER

1
n: AR

2 ALY AR 7HE ARAt] it 2AR7} o] 201 R A] R 2012 FAMERARE AILJEE 2010,
2014950 RAIS B0 8 FAM|H 0 2 HE] 44 o|ujo] el JLY5lo] Sfiet Feelo]] AFsH=
A7} ASF7H-E R gt} A7 AST7HIS diA0 2 Sk 212 A, vEaA), LAle 22
U] --oll= A8 (AH]|4=Q)0]] oJ5h A Me 0 24 ZHE 22l 7|tol= FA4=87
of7] wjZolH, RAAH O R RE 44 o|fo] FES YT 7S O & k= A2 ST
FARR] 7HA1 43201097} 20149 A& 02 {AJ617] 13t Fa dEo]7] whE k- FAll,
t] ZA| ZAF AR 2 X7t EAioH] =5 At B4 BAIsHoF & 7EAge] 2} Yo HA|
g 7Ms4 EQF Eofx]7] wjio|ct.3)

upRjeto 2 @A FES ofEA ntAsH=T ok 20109 FAMERALY] 8§, 20144
FAMHRAR] 1191 AE-8Hol sl @399 Folut 42 A5 A9 thiidelA
ALt o= T d&2] 7B, ERIAREH|E o] s TR o] QlA ol e ARt
Aelo] opd, Fof - A< o] A ERIAHEHES IR SAGHIS 972 A 0= wte]7|
o iZo|ct.

T 2010, 2014 FAAEZAL LRERAL 7HE 5 ZARFH Q27 E 4 o|Ujof| o[t ES
2 2L A7 Q7Y ol "kl & & .

)

o

q_

£ AFolA S o7 AW E A} She W 7P WA FEYAE FAHIS(PLTV:
Purchase Loan to Value)2A] 97-9] S&HHpaA Y= sig g2 9191 24 A=

AN AFIHES, FANRAL] T8 TYAF ARl e B2 BFL F) ABSAH

3) =N RS BT ASSE HolHCRIE, A9l B¢ 20039 11E5H
1 gro] ’EEo], 200499 FHE <A@t g2 AR e Hx oY Ve 490 4
g3t o7t HU=E-
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FEEA 9 F17E o] FETYRE EApul g A

20109 FAHHRARS] A9oll= 319 FF=A T8 44T 29 WS a6 71H0lA
BAPE (o] 2] 7]l A AP - D 58713 Qo] thE 3LollA dd 5
FH, XA So=RE o w2 FH g A7 |A79] Al 7HA] A= YaL Qi of7]9A4]
3181 =2 Al 7HA] 82 FAkeH wiY] B FE7HA T} 5 U g2 Holwrh

20149 FAHEH AR 79oll= 139 FdollA FA AL = T2 AR 22 =0
sl 712, 6713l AR S (of2] 7]HollA] AR 5 4, 26713 29
CRE 3ol Hd g9, 183 B, MR 5o e RE R0 s k2 Fol 0 2 4 v 7K 2 FHEstaL
AU 20149 FALRZALY] Aol o] Y] 7HA] 8-S FHitehH 23 12919 Wi}, S, 3<%
A FEH7HA T FARE 2 UERdT

FEIFIA N FAERE2 20109 20149 FAUHEAL A AIRE SUH S8l A
AAok= 5/\101] F JA| SO ERE 5440 2 W2 FoH0] A= CDae] 5 YRFARI ERIARE
H|-&-= A0 Bk A7 AR Bl&-& 2-8H= o] Bfget vl 87138 84 =2 w6718
£ 3 1 U FHS ERI A0 = BT, ]% | FA] FEH7FA O &2 o] AES13iTt

A 9] AP Aol A thEe] TAE 1 gHHE k. o]of] & Aok sAkE
BAAS 1 d &SI EARES 71 27\} tof|A] 71 FRA L] Al 2A] AESI3l oM,
201099 - 3791 2 A2 ‘Qﬁ](gﬂ AholA 38H =3H2] & FA M 244, 20149 9] H5
5281 & °L4 & XV‘WW 53t =2 & FAE A, AARILE Floto] ARSI, AR
WA 7L ARE WA oA ERIT &= QL% 7HE- Aol A RS Wl 2 0 & FARAof| 4] 2 KhofRjz
(residual equity)& 5381}, WHEbA 210 23,5 APV RS 2GS = Q= EHE0] oMK aL
ARt S E AP AR 28 EE0| RobA A TR IAREO] ERIAREH & H}H]Eﬂ@}

=

o
<
o

ﬂJ

Z A9k 20149
FALR ALY 499 AR 239 F AL €8+ TAS ARE AFAOE WAL ¥
AAZRTIE FI5to] ARESIGITE AA9] =Abito] DASIHAL 7P AS, A50] E28
ERIARER]E-2] 7 B A5 Adto] -Golg Zoffal dVdet 4= Utk wbA A5 T2
Ef

AR E2 A Aol A TSR Hiel o] AulE|s)

il

T %, FERE, 7R A 440 FAYRRA B B EEsgoH,
AT et 74 ()7} e, R (1)o] YeHE, N FeAH()o] o e el
) ApEu)go] A ERQIALR o] & FloleaL ashert.
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CDEElE e=hed) 59285719 CDAEAE019)9] 14 B AXE e Jd=
ARESEE o™, CDEE7F EFRIAHEH]-8-2] th-& ¥4=(proxy variable)o| B2 ERIAHZH| &=
5O JHAE 7H Aol Aldstgint

A2 FARE FALHRA] 55H AT ARS A 29 EW XWE g, of7]o]14
THA] AlEE ke 9] § A2] I EE o]&oto] ERoloitt. A&5EAI(11), B71%(41),
83 QIEFAA(28)Y EA(=1), FARFHAI20), 1’41?’—"’5@*1(27), BFFHA29),
HAFAA(30), SAPFHA(31)S] 8 FHA(=2), FFAII O Z H| = H - Q3 A](=0)2]
Al 7] B2 o] HrHSRE st

2 A= A AFoIAR, FALEHRAL vlo]|A2 Hlolg FEIA T SHAIG 2R E
Akt FELJARF AREALZ oA BEA7F AFA|ok= H|F(PLTV; Purchase Loan to Value)&
SEHSFE, YUY BHFHASGES IA AY B Y ASES 7MY 58T
SHHSE A5k, &5, &AL 7S, TSR Y] TSR YR Y] FEEA,

A HEEA FELYAIFS CDFEE SAlot EXl 23S &3t BAA A4 S

e
re,
-4 -
1o
N
ot:>
4>

PLTVY] 7%, ‘0 ollA T At o] Qlo] L¥k& Q1 OLS(Ordinary Least

Squares) BHES AL Al TP} ST, TS AGSHe 28 A0S

ftjo

o= ok A4S, F2 A Ho(sample selection bias)Q] A7 HIASSHH, ERRIAHES ARESHA|
U= e AR ZhS HEA|E 0 02 ARE T FQolE F&5HS Bavt AokE o 24 T3 A
BExE Pﬁﬁh- A= FAAFFFE4] 9] EAl(truncation bias)7F EA33TE

B4l Y(tobit model) GAISHA} Tobine] AT A4mo] 42 fiolo] 19kt o2
A2 ¥(limited dependant variable regression model) = At 3] AR E(censored

regression model) & E8|7|% s, £4&H4=0] 712 Loy ARV At censored)E
Az 2 A GFo] gt o]-& 7hsgt 75—?— ﬂ:ﬂ % Z134517] I ol- &7 kst oot &
A2] F<EHH PLTVY] 749 11 32 A58 32 UL}, &S SFA] 22 o] tsiial=

BSA7E ZABHA] ot 1 ROl tisiARt o8 7]~‘o=° ol = < Sl ]Ei A7 584
FHaARFETEA] 93t ol WSS 09 thE ol Bg, FASHL I&EA7H o8- 71s3t
Izl disiARt 42 she A3d 20E =2 d-
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mebA 2 oM FEHee ZAE HEY 4 e BY H3e AR, 1 FHS
kA (left-censoring)S ‘0’ 02 A8 B4 Aot E = 519t
ERIA 2N &3} 234 7|7 S vl o & 3 7| =080 BAIE Telslr] oA A5,
A 50l 9218 23t Byl B Aot Rt Zrt

Y, = By + B E(Ry)+ B35S + B At -4 uu ~ N(0,07)
Y=Y/ (ifY] =0) “e
Y, =0(fY; =0)

9 Aol vk BI4EES ofulst, ARy 710 SRS oulshed], Bl
AR 2-2. 0 oA HEE=(Censored) HEHE Ho|HE FARS ERIAHERIE V& 0]
09 g 7 K2 FEAvE,

V. 82t =4

-

(3 2)+= 20109 %2} 20149 % 0] FAUEZA Ho[B & Fsto] 1A 4379 ARS8+t
AGFE7HE ASEVS 28, BElLy FFEA Zd3E il Zolth B4 232 21
-Z3H(log likelihood)O] OF 173.84, AR 79 7Io|AFERLE w2, FAZOoZ [olgt
Ao = e

WA, £25(In_income)2] -, A% o] 0.0352 YEht A50] 1% AR5 49 Fe1Y
AFollA FAH1E&C] 0.0355H S71ok= Y] AAHRIAIE ERI5H1.0H, o= 99% Al=|5<ol|A]
BARCE FOlslGi o=, £50] FoESE thEdRle] thet ofglo] Adsstar, A 4| izt
A& E3H 37l 202 e 4= glom, 7129 LTVE B3 AP A2t Ix|oh= Aot

E3h =APAPAS(In_netequity)©l HHOAE =AF 0] 1% 363 732 eI A FAfH| 8]
—0.1139KF Ao, $Apbo] 2848 FEHLYAEOlA ERIAHER[Eo] WolR]= Fe
SHRIAE HolFo] 7189 Aot 5he Hak] AxkE Ut 20 E SRIE|gleoH, o=
BAIF R 99% AlZ]Gol A FelotTt.

7H A(age)2] Aok Follain(1990), A6%, 99-2012)2] A3 Aot Ut
/g0l ERIEGIEH, 7 o] REE FHFIAT AHEFRoA FXJ Y H|Fo]

|

s

4) 23R 0.255 AMESIH.
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H 2) 2010, 2014 S¢ H0jH 24 AN

S FETARE 2 (pltv) Coef. t o>t
# of obs 2,758
Log likelihood 173.83566
LR chi2(7) 476.61
Prob)chi2 0.0000
Pseudo A7 3.6965
2% (In_income) 0.035 3.56 0.000
XA (In_netequity) -0.113 -18.99 0.000
72 (age) -0.002 -4.04 0.000
ZFENHA (area) 0.001 4.67 0.000
717284 (nohm) 0.001 0.10 0.923
Cbadl -4.032 -2.98 0.003
7|7 HAMSE(-10.25) 0.073 1.40 0.162
g 1.282 15.65 0.000

21 223 left-censored observations at pltv <=0, 2,535 uncensored observations.

£ AL SRlstglon, BAH 0w 99% AlZ4EolH Folstalt
Fe A area) 7} FUTYAT Q128 WAL FeAo] HSHE el gol
ol Al 0] JTBAS LRGIH, o= 142, BI92012)9] LTVE S3 Aga7oR=
Apatels AT S, /1785 nohm)ol oAl 9] BAE e SAK 0 R

A ANHY E4E S AFATS0] v SARIRE T et dfolls,
CDEEjet FeElTAAT FAHES S3F vAE A= 7o JuHAE 2=

= o=
ERIFeH, CDE7H TS Hed |, FEYA FAHe2 —4.032%F Hedhe o=

QAI2] BE %ol AT Ak Zaph Eston, B Aol 71 T 74
FRTUFRA A A1) A B 5B FATYAT Bl A 0.073)
A o= B9 BAS ek 202 BASYA, o= 1409 gL 74 BARoE
RIS e Aoz weEisl
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Q4] 2008\E] 201410714 B3 ElolElS B3t Aol A] 34 74A0] ARPIEHEL AT
g5 B R TR Aol BAH OR SOl WAL Gl Fabh b,
L 7hzo) A33to] Ze kg 8ol el At 3 7ol sletetel 7ot o]
2591 97} BlchHe) AUS bl 5 Sk o) A, ARTES] ol wEelA
91, 15 o] 842 oplo] 2RelSol SISk 2 A0 2 E 9l

7

)

]
]

el

=2
=
T

i)

A= TR FY sk AR A7 o] R0 R]A] o= A7 whizolH, F WA=,
Case et al.(2003), Piazzesi and Schneider(2009)7} HoJFA %, FEHAH|R = 2|10 HHS
&3to] tlE7H4E dlS{momentum forecast)sh= Aol oW, ol= 71 A5A7 0l B%
ol 4= 7] diiZo ok, wEhA] 2 Atolals IA 7 A 0] Assle] 49 77 A58l
Qe Aoz} 27 Zeido] Siekslo] 840 Tl AHE] WAE oS Tl
2oz By SREAS A

<:H: 32 717G ES 708 Sto] 7|7 S EC] Fdl 95 A4S dfolH,

£ 7|t} 8ol 849 48 B Arold,

o] SAA Felde QE}IH oL, 71H7H siEteldA o= 741”_& 9l OW 90—9:
A FAZ B 3R] o2
o= i%XéEE‘:‘rL élxﬂ AF%90] w237 tl‘__}xoag A02 Bt 2 ot

3, Ao FHAoR AWEIA sl 7|t AASE W4t _Z,—Eﬂ:rL?:]Z}E.__rLJ_ 9]
ERQIAHEH| &S] BAS] A (F 3> 7|d7H A5l AF9] Aol 7)) e
F5EC] 1T H 5245 FHTYRE FAHE0] oF 0.2847H SVt 9 *Jﬁ%ﬂl

UERH LM, 0]=99% 4l i]—n—r |4 BAZ 0= Folgt 2g ERIH &= et ST, (I
491 71714 st} el dA| o -, 71755 Mt T ARRET L] BIRIRRE &
2t BA FoulshA] k2 AVE HojF= Ao ® U oo tisto] 71"417Pﬂ skt
AFAH] B+, CDEH %*ﬂi%L*E BAACE FololA] gF2 HEE HojSgit. o]
71Hi7HA skt el i3 A 4] A, FE2] 8= FAF 7 (investment value) 2= 1 /\F‘-’J %
(usage value)°ll Y LA ==, whA] —ZrE—“FrL?JX];«] AR R 50|y 7|tk ol

24 Fll‘

~

5) 2014¥ FALHZANES EA4%F FQol= Asgt 0.2272 7IAH, &2 1.528 YERGS
201049 FALHRANES 24351 7 1—t— Asgk 03012 7HFIH, #+2 3.890%2 UERd.

Housing Finance Research, Vol. 4, pp. 85-110 103



(B 3) 2010, 2014 S& GIO|E, 7|t §EE HEXY 24 A

S FEARS 2= (pltv) Coef. t o>t
# of obs 1,938
Log likelihood 150.9090
LR chi2(7) 383.75
Prob > chi2 0.0000
Pseudo R? 4.6838
A% (In_income) 0.041 3.48 0.001
«XHAE (In_netequity) -0.121 -17.06 0.000
71292 (age) -0.002 -3.38 0.001
ZEITE (area) 0.001 3.91 0.000
784 (nohm) 0.002 0.37 0.708
ChZ22 -7.860 -4.68 0.000
7|7 1AM S E(]ITH0.25) 0.284 434 0.000
448 | 1.389 13.96 0.000

. 156 left-censored observations at pltv<=0, 1,782 uncensored observations.

(B 4) 2010, 2014 ST HIOIH 7|0 ME&E SIHXY 24 Zut
ZabA ZREHTIOIRIT HIRHH|IS(pltv) Coef. t p>1t
# of obs 820
Log likelihood 40.633
LR chi2(7) 127.34
Prob > chi2 0.0000
Pseudo R? 2.7638
AE (In_income) 0.024 1.37 0.170
=Xkt (In_netequity) -0.103 -9.52 0.000
71754 (age) -0.002 -2.92 0.004
ZEHHY (area) 0.001 3.40 0.001
714 (nohm) -0.004 -0.46 0.642
Ccbaz| -0.473 -0.19 0.849
7 |th7 FAMS E(R-TE0.25) 0.066 0.16 0.876
Mgt | 1.214 8.30 0.000

Z1 67 left-censored observations at pltv<=0,

104

753 uncensored observations.
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The Effect of Housing and Household
Characteristics on the Purchase Loan to Value
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Abstract

The aim of the study is to find out how the home purchasing capital structures of people
vary as expected rate of return of house rise or fall in prices through past experience
of price change. The result from the area where its expected price change have positive
number appeared to have high debt capital ratios in house purchase financing. It was,
in the area of expected price change is negative, it was difficult to find statistical
significance between the two. In addition, net assets(-) and income(+), the age of head
of household(-), housing size(+) showed similar results with a previous study. The study
suggesting that local and regional characteristics like past price changes and
expectations derived from past price changes can be considered as an additional element
in the loan terms. This is because, household can bring up the loan financing demand

in certain area where price expectations rise.
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(I 3) FHIHHYRISC| HSEL FUAT N7 IR & BB 2H

o5 0.2230| 0.07068| 3.155| 0.0135| 0.0600| 0.3860
SEHs | -2.3082| 0.84843| -2.721| 0.0262| -4.2647| -0.3517

. S

Ho] AYE2 48.1%= Uerdth FE/HAREAS doEe] SAlE B=—2.3082

(p <.05)2A Agat FH7FAITARC0M o1 )2] FsE2 Al

F5EN FO9] FF=vI7 1L A0 2 Uept), o] Fe71Ao] A5t A 0 & Hsi= 1le]

H|Zo] AWK} 82 el A5t 71IA} 471 AW H ) Wo] Z7}81] £5he olu|sict,
SH, (& 1) 3913 ﬂﬂ‘% Y= 0.2230 — 2.3082. X2 2251 Fei71 A4 R|$0] wslo]

T TS AR FEAT At 7HdRE 5 92 o= Slem, 11 d ks A47gol AlAskT:

2) A2y AH

Bass(1969)= A7 IE Uele me 18E A= 7PIRANE Mahajan and
Peterson(1978), Sharif and Ramanathan(1981)2] dollA= m< 7Lt 1ol wet
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2011 69.9 97.5
2012 69.8 97.6
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2015 69.4 97.7
2016 68.8 97.7
2017 68.6 97.1
2018 68.8 96.4
2019 67.8 95.9
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t 2015 2016 2017 2018 2019
P(G) 0.5807 0.6647 0.7130 0.7133 0.7767

P(DIG) 0.1297 0.1235 0.1543 0.1506 0.1765

P(D|C,) 0.0855 0.0794 0.1070 0.0992 0.1207
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Q7z wslel FeAAATE T FeEete) $47] 2057
B 6) BEXIY FHF| HILAA BEF| AS; Hl: B)
oI X(S) FX(E) @S )
2007 516 1,576 516 1,576
2008 1,203 3,532 687 1,955
2009 2,310 5,930 1,106 2,399
2010 4,272 8,846 1,962 2,915
2011 7,164 11,817 2,882 2,971
2012 12,098 15,859 4,945 4,042
2013 17,250 20,581 5,162 4,722
2014 22,081 26,460 4,830 5,879
2015 28,315 32,969 6,234 6,510
2016 38,264 41,254 9,939 8,285
2017 48,269 51,014 10,014 9,760
2018 57,980 62,623 9,712 11,609
2019 68,273 75,180 10,292 12,556
(B 7y BERS 2HF HD(EY BEX MG HE: B)
oIz SX(@E) ) AES) )
2007 516 1,038 516 1,038
2008 1,203 2,367 687 1,329
2009 2,310 4,048 1,106 1,682
2010 4,272 6,156 1,962 2,108
2011 6,683 8,392 2,411 2,236
2012 10,136 11,503 3,453 3,111
2013 14,068 15,257 3,932 3,754
2014 18,481 20,061 4,413 4,805
2015 23,929 25,582 5,449 5,620
2016 30,813 32,776 6,883 7,194
2017 38,957 41,516 8,144 8,740
2018 48,533 52,214 9,576 10,699
2019 60,115 64,227 11,582 12,012
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2. ol #25F 2t

A37gollA =it o] wE e 88 4T A3k (# 83 Erh
S, (E 2)9) A= E Whgste] FE A ot g2 AAT A 2 FE 2 (#
0ot &t

oIz | ME R} 71 g 7| At 71
2021 109,097 1,220 20,134
2022 129,457 1,513 21,873
2023 152,959 1,834 25,336
2024 177,541 2,209 26,791
2025 205,501 2,619 30,579
2026 235,819 3,101 33,419
2027 268,337 3,632 36,150
2028 303,421 4,200 39,284
2029 342,446 4,848 43,873
2030 382,637 5,645 45,736
2031 425,255 6,355 48,973
2032 468,396 7,168 50,309
2033 512,231 8,061 51,895
2034 555,873 9,096 52,738
2035 597,385 10,177 51,689
2036 636,910 11,300 50,825
2037 674,617 12,625 50,332
2038 711,182 14,008 50,573
2039 746,447 15,487 50,753
2040 782,739 17,188 53,480
2041 817,677 18,898 53,836
2042 850,707 20,704 53,734
2043 879,443 22,631 51,366
2044 903,153 24,757 48,468
2045 922,177 27,247 46,271
2046 939,208 29,838 46,869
2047 953,284 32,315 46,391
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i A MEIIAKE) CAREC) 71t 71(E)
2021 97,787 1,152 20,009
2022 118,766 1,419 22,398
2023 143,509 1,718 26,461
2024 170,163 2,079 28,733
2025 200,936 2,479 33,252
2026 234,864 2,956 36,884
2027 271,730 3,495 40,360
2028 311,797 4,082 44,149
2029 356,362 4,754 49,319
2030 402,380 5,467 51,486
2031 450,949 6,327 54,896
2032 499,837 7,204 56,092
2033 549,007 8,165 57,335
2034 597,334 9,238 57,565
2035 642,606 10,421 55,692
2036 684,907 11,666 53,957
2037 724,414 12,999 52,507
2038 761,897 14,527 52,011
2039 797,265 16,096 51,464
2040 833,093 17,945 53,772
2041 866,939 19,839 53,686
2042 898,333 21,797 53,191
2043 924,884 23,932 50,482
2044 945,967 26,256 47,339
2045 962,075 29,019 45,127
2046 976,122 31,804 45,851
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Abstract

For the stable operation of the Home Pension(Korean public reverse mortgage) system,
policy establishment and risk management should be made based on demand estimates
that reflects the main characteristics of reverse mortgage. In this study, changes in
population structure and house price prospect were selected as the main factors that
affect Home Pension subscriptions to estimate demand through the Bass diffusion model.
The trend of cumulative number of surviving subscribers in Home Pension was
investigated to reflect changes in population structure in the diffusion model. In addition,
a comparative analysis was conducted to examine the impact of house price forecasts
on new Home Pension subscriptions. The analysis shows that the number of new Home
Pension subscribers will peak from the mid-2030s to 2040, after which the total number

of new subscribers will remain stable with a long-term balance with the death toll.
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