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74 ZHAT MA1TH H1E

FEE FAAR LS AlgBh= AR Asteld, 71| T3 ARbolgk= 548 71k
ok FA1%(2022)0] 2021 IFFEZZAL o] WERA f-Ejuet 1A R 5 olgkE
AF3= 712 WIFE S1L9%(RAN 2,145% 71 & L114% 7HH 2 ol Es -2juete]
7 tE:AR0 A4 gt & 5 Jok 283 20219 T 71E ElvEke] T A4t F
H|FgAM o] A &= H|Fo AA A4ke] 64.4%E, 11=H28.5%), LE(37.0%), H(46.2%)
F9 7RG B4 JeElSTHE8FARE 3], 2022). HIE-8AE 5 tii-io] FE(olTE)
Tk Aol A e o, o =71} Bl LoH/H Fejutetel| A (ot

R

ShH 3H=1-2-34(2022)2] 7HAl AHAEEelE %ﬁoﬂ w2, 200613 H-E 187]5%E 20213
3RZINA A=e] FRMAGEES A71dF(1~29d) FUERD %o, 53] A&
O} E 7HAGGE(5.8%) AW o}E THA GG E(B.5%) BT 23%p B 2 A0 R
Hebstth H2 FE(CHE) Y] &FA7F £AA] 9o AFshe vlso] Fobxlon, 53
Ao F8 AFATE FH AAA o]9] A Ho|| AFEh= BT AWET 52 Zo0%
UelbstTh ol g 542 FE(OIRE)o] BEAAO 2 A AE-E E1al Qthe ofn| = a4

-ZI‘E“(O]'YLPE) 7HA 9] WEdoly e Ao oﬂﬁ]’“f_’_ AR FAMN S
Hahk= LR 7HAI9} o] 7 MR AlFT o7 e A B, =3 AR BAkAE)
Al wi¢- F83 JEI7 "k

o]zt v -& nigo 2 B A= TS 18 MS-VAR(Markov Switching vector
autoregressive) =3} WA 7 o] 2| 4(directional spillover index)E ©]-83}] A3} 6t
FAN I, FAE i 33, thA, S4h 9] ofutE wjn] 7EAsE0] ofi AAEE 7HA]
A Fefstarzt sttt vkef oWl F A Ao 7EAMSE Il ek el AT ATk
g A ¥ 9] ofE 7HAS N0l THE AR 7S 2E ol d & Aok webA]
E4 A 99| olE 7HAMEs A ThE A H o 7HAME A E Ego] F Zlojt) g
ot E wjujA|7ge] Bt Aol FolAE Al7]ol THE A9 o g WEAdo] HolH= adrt
AKX o}FE ujuj A Aule)] B30 w2 9Fo] A= AL guljsinz, A
g BAE A BEGAA 0]l & A7Ie WE AZIE FES LUt dth

EQE B Ao AL A oo} 2ot e AE FEl(olTtE) 714 9]

—

°l&
AY 3 AAEE EAT Tl AYATE HEIH I 4 A2 MS-VAR
2y R ol Aol thal ATk v Bl AHEE AAsol i i A
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H, 24 A71eE el wEl A Aelj AdE Bl BlalF HZo F3E AT
5 gl

i

THOE FH(OIRE) 714 9] A It AAE B4 3 ATE A ot 2t

AUz - ARF2000)= 1A AR VECM BB S o] &3] A2 A H 9] olutE
718 WEo] 6t FHA] o} HE HA Wl nXE FFS EAEATE 4 Aol A
6t FA 2 olE 7HAS thEE &2 oftE THA #o7k G WA, W=
6t FA o] ofItE 7}A0] A&o] ofutE THAd) mA|= FEFH W Zlo= YET
FET2006) A= HA A Ho] opd Zhd olutE 7}Ao] etfl B ol mIX| & EER
£ 43t oM, 1980~90:dtholl Hlh 2000 d ol Eolxl= A oltE 714l ik A

Feo] ZaeS AU

3

NEH - AT (2014)= THATF GARCH 23S o] 83t Fe7H4 4 tgh A&, F4h
O, 13 A 7 AsdRAE-e BT B AHE B, BE AYA 3 299
Fo mju7EA ol o3l
o] wjujr}A WFAol HX|= >

AFH(2018)L o] F 24 thde] MoE gdisty A=<
71} Aoz LR3I o}FE w7} tlgh 2| 7+ AAAS B35tk
ANA F=H oltE mimj7FA 2] MES 5T B9k Z]EF A H 8] oltE uljul7}A ol f-ojt

o
ofj
i
rlo
&
N
18
o
N
)
R}
i)
)
N,
B
offt
ox
tlo
olN
N
>
N
D)
(2=
O
it
D)
18

&S FAT, D= sth FAA e} 7]EE A9 9] ofE THAL FEH olgE 7HAo
FEFe TA &= Aoz Yeuth AR I A AlEstste] £43F AaolA s
A9 2 A A sEe] FRIFHA] FokE= BEla vk He ™ - 784(2013)2
GARCH RE.3& ©]83to] 423} ot FAe] HEA Hdolasts &4k, o] A7+l
M= A 2F s Aoy dBEA ¥ A7) e e Hole o= eyt

42920192 VIES A &4 71H& Z-&3te] A= T 477 A He] FE(oFHE) fu)
7HAA S MEke Tbe] 24 WEE B4sith 24 AdplA i A A=
=39 HEY 7S AL doH F R 1 AR UA vEhstth =3 =
AGEL B4 717 Wl A3 s240] FAEAL JAAAT, A2 A7) w2t Tx8kE =
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Ao o] FAdo] MstE Y5 FASHATE AT - A/dH(2019)9] AFolAE 2011
o|% I A vl A FHIMA HFxI} A e 202 YETh
A& ot FGA] 727) AT - & FeE T AAES202) ATE AEH A
] FaATE =A YebEARE 9] A FHAIEHS] AR AA o R BA
FoshA &= o2 FARIHIIT
L9 - A8 - 2E71(2005) = FEH 3] A S AHESl A3 6t FHA ol B E
7HA 9] wEo] EASH=A ARE AA oH, 4] - o]5oH2021)F= GARCH =3 %
GJR-GARCH 232 o] &35} A3 61 yloﬂ/\],] olItE wju] 7} AR HEA L] A
P Aol AAE EAEIATE A 713 )t £4%F Aol A= ol utE wjmj7}A o e
% = e dolazr} 13 O ERFANE, 20109 FHE o] %
stebr|Ent o AeAl deolsE i kil £435k3
A I+ AARS A% dEA] sie) A7EE T 7MY =42
(B E Iripple effect)S 20 2 A AI3F Meen(1999)2] G771 Atk 1& U729 ol
AHike o) d, F3HA A A Yl (arbitrage), 3XH L] 4744 @1l ofsf FAIA| o] FH
2 WEo] 1o & Xow HolE  U5S Atk
Vansteenkiste(2007)= "] W 2] F(states)®]
A oH, olF EUE #Y A v 5 3l
Lee(2011)= EfolHo| A9} QI X F¢ 7HAA| At o, Efolu|o]
Alell 71 1R Sl A9} T8 7PAX| o] ik A %} Montagnoli
and Nagayasu(ZOlS)*‘: F=o] 1270 AGS oz FerbAe] Ao 3t do|axy) EA
FRIgHAT HY 5 F8 A H(core regions)®] FE7HA ] WE-S T-E A|H9| FE714
= T AANE AY 7Holl= o] & A (heterogeneity)©] =418 EIsIGTE o]l
T OFe w7k FEY EA AYS FH0E FH XY e ANBARTEHS
AAE S 24 dTE0] YTk
= A= ot FHAI ol E ujn) 7HAHES
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1. MS-VAR 2%

A= A& 570 BAA] ol 9tE ”H”H 7HAMSHE 1] AAS B8] sl

MS-VAR 2&E& o]&3}t}h MS-VAR 3-8 Hamilton(1993, 1994)7} A A3k ule} 2ho]
= 1T 9 | 7\P7]§?il?_ ¢l MS-AR(Markov switching autoregression)

= ° 2 G JHE /T FAR R B ATl E AE olFE wjn)
7HARSHE0] M o] W& AT AI7ISE fisAdo] 2 AHEA A7) WE A

7} AAIG 2-57 MS-VAR E’ﬁé% }ait}
K= | (1

9 AollA X, = (kx1) 2] W dEjolH, o, 3} = Z2E IW(s,)0] 13 22 wlo] (k< 1)

o) FuFs W, 34,5 34, 2 FAAA (k) o) FRFE AT, ¢,

i=1 i=1

€10 (kx1)9 WAaZs WEE ou|git),
ADNA X, 7F AAY FH(s, = 5)F 1412} o] -S| =H(s,, = i)l T3 14} vf
3 3} (Markov process) S WETIIL 3 ], nf= 3 LA wet X, += 2(2)F o] =l

o|Edte 2 FEUEYTE TAHTH
2
FX Qo 30)= 3] F(X, Ls,=m,, Q,_30)Pr(s, =m | Q,_;0) )
m=1

ol Q, B t—1 NFE7A o] 87Fsd ARFF oY, g mF oA FHsokat
% 45 (parameters)©] L PR Pris, =m | Q,:0)E F88 AYHER 2 220
3.5} 5 (conditional probability)¥} 7 ©]2}E-(transition probability)ol] ] &l gxgg_ T},

2-7H MS-VAR E ol <] Holgtge p, 2 UEPd 5 JoH, o]
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matrix) 2 EAISHH oS 23)F Zo

ﬁolﬁgeé pP= [pIIPIQ] (3)
P21 P22

D op P =Py tpn=1,0<p,;<1,i=1,2, j=1,2

2y 9] E4EL Krolzig(1997)7F A A8 EM(expectation-maximization) &38| &< A&
of Fo%1 2715kl sl ol S(prediction) @} 784l (update) FA3HA| = =H HFHOZ
=

Y48 Fhskshe el A FEA,

T+ Pesaran and Shin(1998)2] 172 EIE Diebold and Yilmaz(2009, 2012)7} A A]
Els 3 ol ATE &gate] A9 ofutE win] 7HARMEES] AWEAE I 1WFE
g ol wet xS 3 s dolaFe] xtol7} A=A ISR AlF-A 08 MS-VAR
oA FHE ZFES o] 831 Tt 2(4)9] MA(moving average) =E 0.E HISH
o 2|(5)e Yntsle oSk B4HE3 (h-step-ahead generalized variance decomposition)

}9e AX AZsIIT,
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Xt | St = }Zowh,mvm + }Zowh,met—h,m (4)

h—1
-1 2
Ujj-,mlzo (e’g;l’mzej)
h = m
’Yi:fj,m = h—1 (5)

Z (e/wl,mzwg,mei)Q

=0 m

'?/] Z\_]Oﬂ/\‘] q-/h.,m = Al,mwh—l +142.,mwh—2<i>“'<i>"41),mwh—pc‘]H:L q-/[),m = ];1(?%]—%“6 Eé):ﬂ]—
h<0¥ W w,, =09 27] & 7Ktk s} j= BANE AY9E nisid, 6, &
j Aol gk 2x1gke] FFUAE 9u|3it) ¢, &= 1A 24T 101, YHA|= 002
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2 AFolAe 9 FAAES EHE § A o] & A w54l
(contribution to others)®} i A o] ThE A s PO ERE ITF
from others)E T-&3t] &4kt 18]al E4E NS A2 07 vjofstr] sl 4 I
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ME1 6t HHAl OHHE OHIY 7tAHel=Eol 2A

0x
Hr
1%
(o)
—

<& 1> A& ot FHA| ol E wim7HA(FEH) I 7PAHSHS(E AR )9
7| Z2BAFE BAFT &4 73] Het ol E mjujrbA-2 AEo] 1,861.435H/33m R
7HE a1, o8 013(770.657/3.3m), F4K739.119F1/3.3m) 20 2 A YEhit) 35
o] Hit olHE wjwj7}AL 495917HI33mM O 2, A2-2] Ht ofutE wjur}A4 2] 26.64%
TEOE YERTE A3 6t FHAS THAMSIE-L FEHAT HlE] diF o A9
1 AxpPE AR GANE e 7EAREE0] 7P a1, FTF 7P e A0 YERiT

E 1) M2t ot FHA| OIIHE OHOIH7HAQ| 7| =SAHY

(a) °FRE wjmi7}E (AT
S A& S| FAF o B o ST
Mean 1861.43 770.65 739.11 676.63 49591 658.88 632.11
Std. Dev. 797.58 262.98 321.06 276.24 206.40 250.00 239.81
= 1.1490 0.6133 0.9045 0.6600 0.5172 1.1142 -0.1705
A= 43638 42916 3.4918 2.3639 1.9329 49133 1.8038
I-B 33417 148.5™ 1645 100.5™ 103.3" 403.6™ 724"
BDS 0.4523" 0.4535™" 0.4538"" 0.4553"" 0.4552"" 0.4526™" 0.4555"
Obs. 1123 1123 1123 1123 1123 1123 1123
(b) 7HAREH(EIAE W)
S A& k] 24 o7 5 o e
it 0.1619 0.1439 0.1481 0.1301 0.1126 0.1447 0.1285
i:f; 0.3019 0.2854 0.2441 0.2178 0.2488 0.2918 0.4138
gd= 1.7022 1.9916 2267 1.9667 1.9725 2.4515 -4.0738
A= 8.4163 10.2001 12.7658 12.5726 21.1704 14.4339 123.46
J-B 1913.3™ 316537 | 5419.6™ | 5007277 | 16162.8™° | 7235777 | 68152177
BDS 0.2515™ 0.1853™ | 0.1509™" | 0.1303™" | 0.08477" | 0.1613" 0.0807""
Obs. 1122 1122 1122 1122 1122 1122 1122

3 J-BE Jarque-Bera A EABES 9|W|3lH, BDSE Brock- Dechert- Scheickman) 7R SA =S ou]gh
= 19 FoEEolA Y AFTIEE MDE] BAHORE Foge ougt

FARsks 25 AE2e] FEE 7HRA v 202 UeTh AAE A5 A¥
A (linearity)S 737 3l= BDS(Brock-Dechert- Scheickman) 737 SA ol A= ol E ofjuj

AR AR S BE Y AT ek, TASY EE mAgHS 7
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<& 2>+ AlE% 6t FGA] wimi7bA AAIG L] P8-S EjlaElr] f1% Tl A8 A
HBE AT B Aol ARERE Sl A8 §38 2 ADF(Augmented Dickey-Fuller)
7374, PP(Phillips-Perron) 74 S 2, 3 &K(intercept)THS 1&g 7|2 g3} F=A K (trend)
2 AH N (intercept)= BT ALH g AA B S o] &3lAiTh 74247%4—"”*1 Tl ot
E mjuj7bAe BT wejZo] Ak 1(1) AAILER, 2 M)l olE w714
Hele-& BT T9jo] AR 4= 1(0) AAIEE Q"?_]Q?iq—. E}E}H 2 AToA =
MS-VAR 23] FAES 93l P AALR] ofotE v} 7FAHSHE-S o] 83T

=

E 2) M21} 6t ZYA|l OIE DHOH7HAS| Hol2 AP EM

(a) olTE vz kAR
EEEEEEEEEEEE AR
ADF 2.0566 -0.2075 0.4224 0.6610 2.7683 1.1470 0.2346

PP 4.2600 2.6547 3.3597 2.6087 3.4052 4.1158 0.4505
ADF 0.2984 -2.3587 | -2.3090 | -1.7329 | -1.9028 | -0.4190 | -1.7495
PP 2.3875 1.6056 1.4609 -0.1168 | -1.8045 2.7127 -1.6614

Intercept

Trend and Intercept

(b) 7FAHB(E AR He)
S A& Sk At o B ozl 24k

ADF | -7.5828"" | -5.2420™" | -4.5297" | -5.4150""" | -11.110""" | -6.1273""" | -10.830""
PP |-10.8327"|-23.171"" | -32.452""" | -40.350"" | -36.603™" | -28.580"" | -35.347""
ADF | -5.4956™"| -3.8101" | -3.9537" | -4.3936"" | -10.320""" | -4.6404™" | -8.1527""
PP |-13.0817"|-17.950"" | -16.080"" | -28.640""" | -33.900""" | -20.171"" | -36.576""
o ek k= ZVZE 1%, 5%, 10% frolaeEels] AFTMAS Tt AR R [Fo3hs ou]d)

Intercept

Trend and Intercept

2. MS(2)-VAR(1) 28 =4 ZHa}

THE9] <IF 3-& MSQRVAR() 23e] 4 A0S HolZr B AT g ofst
E oju] PSS-S 7|0 R A5 T HRegime 1) IHFA T H(Regime 2) 0.2
T2 tH) MS-VAR 2& 9| Zt= A 47bA] sl ou, FAs)oF of= den|E
o) 47} s Tek mR) AL S $HAE) A8 12 Heac
2) ¥ A7l A= Ehrmann et al.(2003) A-ollA AAIZE BEe}l o] A& o}9E ujuf 7tAWSIES V|FOE

VAR 29| %53} Zkx|(standardized residuals in the VAR)2] Atgke &E4F 8 H(covariance matrix of

residuals)®] AlFTLOZE e Fhol 15T ZH& vl AHEd Ul =R | oY e s fHeR
TESI T
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0x
Hr
1%
(o]
w

(E 3) MS(2-VAR(") 28 &3 &1}
(@) AHTA HRegime 1)
e A& SHE] ik o+ B oz AL
A& 0.7622™" | 0.0949™" 0.0163 0.0528" -0.0008 0.1012™" | -0.0826""
-1) (0.0000) (0.0022) (0.5451) (0.0696) (0.9796) (0.0004) (0.0073)
k) 0.0500"" 0.6001" | 0.1180"" -0.0002 0.0218 0.0762™" | 0.0930""
-1 (0.0420) (0.0000) (0.0000) (0.9946) (0.4771) (0.0077) (0.0008)
4k -0.0034 0.1421"" | 0.3919™ 0.0271 -0.0742° 02125 | 01717
-1) (0.8920) (0.0000) (0.0000) (0.4717) (0.0842) (0.0000) (0.0000)
o 0.0053 0.0056 0.0580" 05192 | 0.2362"" 0.0228 0.1788™"
-1) (0.8556) (0.8873) (0.0896) (0.0000) (0.0000) (0.5350) (0.0000)
B 0.0052 -0.0236 -0.0655" 0.0432 0.0910™ 0.0000 0.0092
-1) (0.7825) (0.4037) (0.0048) (0.1130) (0.0000) (0.9993) (0.7629)
i 0.0332" 0.0494 0.1197™ 0.0044 -0.0149 0.4148™" 0.0037
-1) (0.0657) (0.1187) (0.0000) (0.8761) (0.6211) (0.0000) (0.9063)
<% -0.0175 0.0436 0.0209 0.0094 -0.0181 -0.0795" | 0.0448"
-1 (0.3139) (0.1343) (0.3929) (0.6766) (0.2980) (0.0000) (0.0286)
R 0.0098" 0.0006 0.0377"" | 0.0332" | 0.0688"" 0.0092 0.0252""
ere (0.0819) (0.9370) (0.0000) (0.0000) (0.0000) (0.2248) (0.0009)
(b) 54 =¥ (Regime 2)
T A& QI Al o 35 o S48
A& 0.7653™" | 0.3285" 0.0701 0.1870™ 0.0066 0.2135™ 0.1497
-1) (0.0000) (0.0000) (0.3644) (0.0124) (0.9503) (0.0137) (0.4951)
S| 0.0688 0.3668™" 0.0345 -0.0735 -0.0163 -0.1920" 0.0792
-1) (0.2902) (0.0000) (0.6838) (0.4083) (0.8962) (0.0982) (0.8037)
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Analysis of the Regional Connectivity to Apartment Price
Changes in Seoul and Six Metropolitan Cities

Yeonjeong Lee' - KwangUk Kim? - Seong-Min Yoon?

"Pusan National University, ZK orea Housing Finance Corporation, 3pusan National University

Abstract

This study analyzed the regional connectivity in Seoul and six major metropolitan cities using the rate
of change in the apartment sales prices from January 2000 to February 2022. The MS-VAR model and
the directional spillover index that can consider the differences according to the degree of market volatility
were applied. The main results of this study are as follows. First, all regions were found to be most
affected by their price change rates regardless of regimes. Second, major three cities (Seoul, Incheon
and Busan) showed relatively significant relationships with other regions, but no consistent patterns were
found. Third, the Markov transition probability showed that the periods of low volatility in the housing
(apartment) market lasted relatively longer than the periods of high volatility. Fourth, in terms of the
proportion of the volatility spillovers, the connectivity between two metropolitan areas (Seoul and Incheon)

and other regional metropolitan cities were low.

Key Words: Apartment sales market, Price change rate, MS-VAR, Directional spillover index






