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4901 oS el 5 epAetolele 45 8] 92 ooV ek 20224 o1l

£ FEolo] A2 COVID-19 oA 7HA430 2 g0k BE-E BRItk 539, ti+2h 459
ORI EAIGE F AAuju7H4 0] COVID-19 o] EHE B ¥ 3F0 & slol= g2
H]ltk

E D2 ASEAH ARSE M-S0 7128432 820513(t HolM 7HE 9500 2o oft
E AA7H WHoka() it HH, gy 7HARekEe] A5 a2 0.09%<1H, A9 Hoke
o] o]Hr} 2 A A2 M7 A H(0.18%)°] 5P, A27dEA12(0.06%)2 A A=
ZAPRIE HolaL gloH, A= 3gAA] BH0.08%)HH e B Wiks 2 & 5 3t 3394 Solle
F4H0.09%)2] Hok&o] ot A= 3t Lol AR, 335-0.01%)R= 2312 stefet A o= yehyt
O AR 0= B, 7h 2|9 Hslkg o] Aotk Atk AE & 4 itk BT IRE S A=A
A2 ohtETHE AF5EC] 7 A UERAAIRE, ZLAREO] “FE A Hol B Fof| mhgadtE et

O

J

(B 1) X9E 4% OHIEMIHZIAX|s AMAES QASAE

INES X|=2] H3H2(%)
AL B | A | 24 |EEMEA J-B | BF | 2K | 2L |[ERERY J-B
M= 6648|9533 44.00| 1150 | 294 | 0.09 | 441 |-3.65| 1.01 | 183.9"
ME 57.96|95.12 | 32.10 | 15.29 [16.207"| 0.14 | 6.40 |-4.72| 1.28 | 2656
ME2ZEX|9 | 63.82 | 95.15 | 41.61 | 11.49 |29.23™| 0.06 | 6.32 |-4.23| 1.19 | 360.9™
M8ZEX|H | 55.63 | 95.01 | 27.97 | 17.76 |22.75| 0.18 | 7.63 | -5.42| 1.40 | 308.0"
X|gf 60 Al 68.25 | 95.24 | 47.22 | 1157 | 8617 | 0.08 | 6.60 |-3.20| 1.04 | 6254
24t 70.68 |112.61|47.84 | 14.12 [19.407"| 0.09 | 7.77 |-0.31| 1.22 | 861.0"
Q1A 66.60 | 96.03 [ 44.06 | 10.64 | 058 | 0.04 | 6.37 |-5.11| 1.20 | 365.7
CH 73.82 (11057 48.91 | 13.69 |17.37| 0.02 [10.04|-6.21| 131 [3,191.17
CH 64.62 | 95.20 [44.13 | 11.12 | 3.61 | 0.01 | 6.42 |-4.27| 1.13 | 255.2""
g 81.77 |130.10{ 59.13 | 17.86 |52.007"|-0.01| 8.22 |-7.05| 1.01 |7,366.5
24t 79.46 [111.03/53.80 | 13.69 | 545 | 0.02 | 456 |-6.93| 1.07 [1,211.97

- J-BE AZIZ0| MRREE Sihe HRIMS AP 913t Jarque-Bera ZFOIAS A
SAHZS LB, 715 (7, Y= 1%(5%, 10%) RALEOIN HRIHIS T|213t 4 QUi %S

HA&
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H, WMol 0] ERPAHSD)S) B B, AUS3] FdA)e] B2} A ekt 2ol
ofuhEr}A wio] Afthe S U 4= Slek A HEAS Y] EEHALE T 45 H(1.01%
stk 7] ek o, S5 tj7(1.31%), 2AH1.22%), ALA(1.20%)0) BEBAH A Urerit
ofefet AHIL THEA] A]ofe] e wie] A Bt B Alsloirhs A ojrleict. 134
o, ofubErbA WEo] HEt i Aolr} Ak A & 4= ek

o1
”

MU

(F 20 Al 7HA] Al A Goll et @i A Z23kso] 8% o] itk o] 9] A WA 2
TR ofmtE Auui7FAR|SG) Al A Gol| et AR, i AAIEE B
(nonstationary) A|A|ge 2k = 2 & 4= k. F 1A Foll= 271 5 AlA ol ek A% 2
IHERI], BE A]|F oA FA] BG4S AAIER YERtT) Al A B2 HSHE AJA|Fo] gt
R A7 AERld], B A9 F-ollx] g AIAIER] AL = UElith whEbA] o] 9] ASE
A2 of2]et B9l A Aol 7| x3te] ¥skg HE ol-&sto] XYt | = gt

(B 2) MEFEHON7IAX| AAZ0 st Sl AY Zat
PNES 27 Xg X|9| H5k2(%)
X ADF PP | KPSS | ADF PP | KPSS | ADF PP | KPSS
M= -2.07 | -1564 | 1467 | 2.01 | -1.62 | 197" |-6.147|-873" | 0.06
Mg -126 | -0.94 | 1.80™ | -1.35 | -1.08 |17.19™ |-6.49""| -9.65™" | 0.08
MSZEXY| -162 | -151 | 085 | -1.39 | -1.50 | 7.98™ |-9.98™ |-10.30™| 0.09

MEZEX9| -097 | -0.73 | 1997 | -1.18 | -0.92 |16.30" |-6.67" |-10.32""| 0.08
X[Eh oo Al -1.96 | -1.84 | 091 | -2.16 | -1.87 | 1.08" |-6.89""| 9.55" | 0.08

L) -2.12 | -2.00 | 142" | -2.08 | -1.87 | 1.34™ |-529™ |-11.75"| 0.09
1M -221 | -2.06 | 1.387 | 261 | -1.93 | 148" |-5597 |-10.38""| 0.05
CH -230 | -1.71 | 4547 | =223 | =166 | 6.717 |-7.60" |-12.63"| 0.10
o -158 | -157 | 266" | -1.45 | -1.46 | 3.04™ |-8.147|-12.617"| 0.21
g -210 | -1.09 | 5517 | -1564 | -1.08 | 835" |-561" |-16.15" | 0.18
St -221 | -1.27 | 925" | =220 | -1.18 | 8.44™ |-3.58™|-19.13™| 0.11

Z: ADF ZHE1 PP AM2 A|A 0| HIEAS(non-stationary)0|2ts HE7H0] ThEH 20| X|2t,
KPSS ZA™2 AIAH0| HA AAH02tE HR7H0l st 2™, 713 (7, DE 1%(5%,
10%) RY+E0IM HE/HEE 7124 £ Ulhs A2 BAIEL

ADF, aaugmented Dickey-Fuller; PP, Phillips—Perron; KPSS, Kwiatkowski—Phillips—Schmidt-

Shin.
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A1Hs H¥Hwavelet transformation, W) AlZtSE Y93} AT (RIE, F014) JY
Lo A AIAE S F2A] U2 EAISH ] Il ARESH= 7TRioIth Aubs HE | H2 44 Anks
H3Hcontinuous wavelet transformation, CWT)Z} oJAH4] Axks ¥MIKdiscrete wavelet
transformation, DWT) 2.2 =2 tt. DWTE AlAE 22 do] 23 &3 Eo|AH HlolH
JHYS ool A Ho] AREE=Y], 2 AolA= At AIAIE 2R E AP = E Eofigt
AAES 47] sl DWT 7152 ol-8-5t 1L gttt

A3bs B4 2 AdE $E(mother wavelet function)ghal &&= 7| A= (basis
function)E 08510 Al T} FuHAITHAE, RIE) FHoA Y] B3 A &5t Hole
thGencay et al., 2002; Percival & Walden, 2000). & A1 3K ¥(w ) oA EEE = A} A0S
3(child wavelet function) ¥, (¢)-& o}-&3}o] ¢ A|&o A B AAL 2 (¢) S EafshH
S AlAGe] ZIFE ARk J99] RS F5 4= Itk Grinsted et al.(2004)2F
Torrence & Compo(1998)°llA ARESH H7H O & Al Skpg thaa) o] Uehd 4= Qi

zf—u>

3D

59| 37))& 2ok= E(location parameter)°]1l, s&
o AW (scale parameter)°]th. A7 E s7}
43H5 A AIE 9] AZE(amplitude)o] 3L F7]7}

ATHE BAofl= ofd 7HA] 5389 I ATbEo] EEE T Q=] I 422 E/Jo] EEF A2
OHE 522 Fsf AR JE 91 (phase)oll BRE AIA A A EA2A0 A= Morlet £3H50]
=2 Mefo|gtal & A 910 B & (Percival & Walden, 2000), & -0 A & o} 2] Morlet Az}

1 lwgd — 2
y ()= —e L Al 2)
72./

80 https://doi.org/10.52344/hfr.2024.8.2.71



o714 @, = 23450 4 FIRIH], @, O] Fholl thet e AR} Fujaeo] o2 245
Fot. & Atollsl= Grinsted et al.(2004)7} Rua & Nunes(2012)5 3alsto] o, = 6 02 753t

IR AP o) = Rl AIAIES D& BASHL, 2 AR oA 9] W50 r213iel
BelskAl(smooth coefficients)y& 52 FAISHH, A7t AAI G2 thaatt o] Hofie AA4|E
o] gto & LpePd 4= ItHGencay et al., 2002).

2 AollA= Gengay et al.(2002)0] AR IR HIThA A Ak HE|E o851 A7 AIAE
Bafst, ESS TEjslo] L =58 AAhc) 121 @57 AAGL (D + D,)/2, %7]

L

0

o
=

(0]

N

7| AADE (D, + D,)/2, 37157 AAGL (D, + S,)/25 Aolstol Aptstar, 2 2718 A7
2 BZEA] o] 85p/] 2 Gk

ne

2) TVP-VAR AZAR$9 &4

A9 Fejufol7}A §ske: Alo]9] 54 AA4S EoH] Yall, £ ALolAl= Antonakakis

& Gabauer(2017)9] TVP-VAR HZAXR|+E o]&sleial Sitt o] A= Diebold &
Yilmaz(2012) #*-< Koop & Korobilis(2014)7F kst TVP-VAR 28-S o]-8-5lo] 245t
QUel, BA-FEA P o] AZE S50 wheh Hskel 4= S g Ayt x|4=oth. TVP-VAR

.
ot
c
3

= Apol9] BAE AR A R @S WAl AL, RS KT o8
AL, AR A=A &3t 4= 9131, o} 53HEH rolling window)2] 715 9|2 A=Hs|oF
Sk EAIE T 5= Qlok= R0l AtiAntonakakis et al., 2020).
Antonakakis & Gabauer(2017)2] QA4 A4 2442 Koop & Korobilis(2014)7F A9k
gt 429 TVP-VAR(p) B9 552 o83tk

D Dy NAEE 2~404, D, NAEL 4~8704, Dy AALSL 8~16704, D) AAZE 16~32
M, Dy NAZE 32~6470E, S5 AASL 64718 oldel 71 Fafo] ti-&dh= AlAIGolt
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n=Bz te €19 ~NO,S) Y
welB) = reclB_ )41, 4], ~ NO.K) A

A7 7 (Kx1) ALY A7t AALRAE oltEmjul7lZ Wsle) e,

Zt—l - [72‘71’ ) 7t*[)]/% (Kp X 1) i]‘?':’]_ H_I!E'L Bt'E‘ (KX KP) i]_%]_‘cq /\12_1-7]-]?_:1 E-Zl\_ —6(])4%'_1, et'E‘
(K% 1) 2H9] WS @213} wlEjo]H| (K x K) AFd] AIZE7FH BAR-ZHAN 3 S & 7]

t}. vec(B,)x= B 2 WS vectorization)3t (K?p x 1) 2HL9] HE, 0= (K2p x 1) L9
HE], R (K2 px K p) AR FEoch £, &= (1 —1)7]0] o 88 &= Qli= W= HHO| ke
L}E}LH‘:}

Wold(1948) =& o|-&51H, TVP-VARS thZ3} 2 TVP-VMA(vector moving average)
wYog Wehd otk 7, = 5 4,6, A = Ly, Elee) = Z,. o1 4, (KX K)

PRI, o] FHAE 0]—8-3}01 it} FAYST<(generalized impulse response

functions, GIRF)?} GHlS} A& A2 HE5l|(generalized forecast error variance decom-
position, GFEVD)E &%% 4 ItHKoop et al., 1996; Pesaran & Shin, 1998).

GIRF(¥;; ,(H))= H7R 55 cl&3 uf i #45:0] $200]| 2 tf2 2= j ¥4:0] uk3-S Leh]]
™, Gabauer & Gupta(2018)2] A|to] wha} oh23t Zo] 442 4= Ut

GIRF (H, B Q)= E(Zt+H|ej,t:5j,t’ Q) - (ZH-]‘ ) A6

1
w-()SBSe A7

1]t (N

323 GFEVD($,;,(H))%= Koop et al.(1996)2] Aokl we} thea} Zo] At

K H—-1 K

K
. )—(Z v/ (3 YT, Y (H)=1, Z, ¢, (H) =K. 4 8

j=1=1 j=1

o[FA AltkE GFEVD & ©1-85to] ofF A2 ArES 54T 5 . WA, $A24A+

(total connectedness index, 7CI )= th23} o] =44 4= Qlct.
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K 1 K
TCL(H) =Y ;,(H)x100 == Y. &, (H)x100 A 9
Lji=1 Lj=1
jAi J#i

T, T2 B HeE( ) 2R E Y S 027 E £ AP o] -2 W2 S7551] A3 i
AAJAS(FROM)= oS3} Zro] yebd 4= gl

K
FROM, (Z ¢, (H)/ Z b t(H))x 100=— Zq?l.j,t(H) X100 (4] 10)
j:1

=1 Lj=1
V)

K K _ 1 & .
TO HZ(H) = (Zlqﬁﬂ t(H>/.Zl¢ji,z‘(H)]x 100 = E ;¢ﬂ t(H) x 100 A 1D
=i " j=i
T o5 0|85t o2} 2ol A A/dX4x(net connectedness index, NET)E I
T Ut ole B ¢ HeRiE OE e W] A8 A28 =S S5 A
Aotk
NET;(H)=TO, _.(H) —FROM, _ ,(H) A 12

NET, > 00]9, i W5 ATt H4S9] MEHAS F=40% &
(transmitter)2] €3k F= 2 oJulglet, Witz NET, < 0o]d, g M= YEYT Yo

o2 HLER RE I3RS 2= AR 5 receiver)?] &S sh= A& oJu|sitt.

Aol Ax AGA}

o
r&"

3) Granger Q134 AA
T B Abo] 9] QIMTAAIE Yotk = Aol ARgElR= 7P B Q1 W2 Granger(1969)

QI3 A7olth. Granger(1988)= tha] 2710] REEE]H WS xi= W= y& Granger Q13ITH
R _,]o]—l:]-
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Q(yt‘yhl’ R ytij XLy 1o """ xl‘*ﬁ) = Q(yt|yt71’ BRRE] yffp) </31‘| 13>

rr
'
3
@

(i
)
o

j=)

aQ

@

ro,
i)
_0|L
D)
b5
ElEr:
o
ON
1o
rol
v

the0) 24| BhEEE W4

Q(yt|yt71’ St ytfp’ xt*l’ St xl‘*l)>: Q(yt‘ytflv Tt ytfzJ) </S|| 14>

Qi et A5 2] e WA QAE YESIao] 32 Ao ot
A Altstolof Bk, CIE 3)0e A thi=A|S] 67 ofshEr A gt A A Ao R
Y9125 TAsle], TO, FROM, NET A84A14-5 5748 23k a0kl o] X5 1d
UIEYIZ ol A 71 2 G w1 Ao A AL oltEAGR] A & 4 ick. A
A B9 A0 2R QJgke v]iA] A7) wol, NET7H 0] 2 gro2 24wl ol
A3 4L ofstEdulAge] YEYID ol 1 3eiat PR A2Ae] g Stk A
e, A2k 7t EARh T SeE Hrks AL Qs

ook A oHEA O] NETIE Q14:0] 9102 2 wlo], o] 5 AP BA| ohshEAlo s
e QRS Wi AN YR Tk H¥o| o 2 A HgRte] S8 sh Ao ek
B, 4, B, 9 OBEARRS NET7H840] gho & 2o, o] 4] A2 Ep e ofrtEA]
Aol RS Fi AT YRS YHs HEo| o 2 AN Seixte] e Sh Ao Ueheh
ol ohtEA] 49 BRI Aol GRS 2 S AA v A H 02 £ el 42

Holz Age® YERdT

(B 3) HZEEX|+ & SHZEI M2 TX 7|1E

Mg | BM | od | o® | oE | ®F | 8 | TC
TO 89.91 65.41 48.16 68.30 40.40 41.37 40.52
FROM 53.82 62.07 61.90 58.62 41.67 58.13 57.86 | 56.3%
NET 36.09 3.34 | -13.74 9.68 -1.27 | -16.76 | -17.34

TCl, total connectedness index; NET, net connectedness index.
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G 40l A AN o] 487 A1 ofsterf Aol ek HEI0IN 2
APES 274t 2tE R0l o) BOHE AgdAe, T RAolmEArge g1 Hg

o AR SeR1e] ek 51l 9o, i oltEAg )]
FH9l 221912 Hol= Ao g Leh s REC fixa

HollA e Ae7ddA9 9 JFe I st et g, “hdast 7t
__/r\__

& 5ole AS7dEAIY ofEdjuirPgo] ke HIEH AN 297 rse S8 2aE

[Pt o] EAA = A7FEAIH, T, Fat ot EAPGS E
B, AL RS A A g skl ‘212“1, i obtEAGS] H= BRI |
B3] A o= SRl S US Hole AP Uehhe F22 tiAl= fARc. 184
MEZIEAI G HERA HollA S ST A27d g Fel visl 27 eFshtte 2l& € == At
FHH FAZ(TCD Hee o= HIE T S7E5HEA] diAl= FARH YeRdtt 1]
(3 ~<E 59 S8 BF 479 Al-oA Alkkd A2/87152] FaghelolA A 7|k
A AEATEY A 22U € 7 vk AP U ofFRt oFd 2 ARl ¥
J =

=
oAl TAEC] B S AR Sl 4= 9tk olAIRE 7 A A% 84

NS | mM | od | oR | o® | ZF | 8M | TC

TO 85.14 65.52 46.06 | 68.92 40.70 41.16 39.71
FROM | 50.86 61.48 60.49 | 58.28 41.24 57.50 57.37 | 55.3%

NET 34.28 4.04 -14.42 10.65 -0.54 -16.34 | -17.66
TCI, total connectedness index; NET, net connectedness index.
(B b) HZdX+ dE 5881 MSLEXY 7|1
Nes | =M | oM | op | o® | 3% | 84 | TC

TO 76.24 70.72 57.13 70.13 40.71 38.14 42.38
FROM | b57.49 61.11 60.50 58.15 42.52 57.85 57.82 | 56.5%
NET 18.74 9.61 -3.37 11.97 -1.81 | -19.71 | -15.44

TCI, total connectedness index; NET, net connectedness index.
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(rii
=)

(% 20l Lhehll EAZAAHTCE] 21 QL 1, A 717) 7122] TCI w5 A|7bo] wet
7hjolu] Ao niet Sebithe AS @ 4 9let. TEA A 71 7150 K4e] AR
S4YE HELOIRITHE 2 24 G0k I 200045 24 TCI ol o

=1, o= R0zt ohnkEs} S19)0] 257} 11 ol Al7| sk obshTks A onlgi
A5 COVID-19 8] 27191 2020~2021d oFE}A A5A17]o= 2] Alole] Ez:3}
7} 2| Z7Feke 2 B 4= Stk olol 2022~20234 ofhE~ 12 sEkAllo] Ao B3}
o A8 A 2 4= 9k o] ARl Ao obtEr A SR} A Al 18t ohje} st lolE
Uebg 4 9l 74 35 9 e A7jo] 27 sk AL ol

,4
,L

(IH 3)0l= 7 7K MEAZLAT 6Hl=A o) A3 aA A3t A&7d5A o] 242t 23k
HEQD)oNA At A2 A4=(NET)] %31 Y& HolF 1 Itk NET A4 oid M7t

ThE BE W4o] v|H ol A ThE B H40] F4 0 2K E] w2 Jkg #h gholth. T1olA
ARG A27FEA G NET= ol = Aol S5ttt B o] o= yehdth

70 T T 1
===TCl_Seoul =——TCI_South =—TCI_North

65
60
55
50
45 1 I 1

Jan. Jan. Jan. Jan Jan. Dec.

1986 1994 2002 2010 2018 2023

Z J80 BAIE AP TCl= 607HE O|SHE TVP-VAR Z(BIC 7|EC2 AXIE 12 &%)

= 0|8ot0] 7lAket 12718 O|SX| ZU=22H AHiteh O7IMe ME, MELSXY, M°7 SN

A AMAZE 0185t0 AArSt TCI A2 BAlR,. T2 XGk UHZ 0|2 RAISH HEHZ LIEHH.
TCI, total connectedness index; TVP-VAR, time—varying parameter vector autoregressions;
BIC, Bayesian information criterion.

(a8 2) FHZGX(TCNel X S=Y
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(a) MSZEXI0| ZatE HEUT (b) MSZExI0| BEHE HEYT
M2ZEX%) (M2ZEX%)
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4

A9 olmtEuj7}2 ¥ghgo] & YIEQTE ol FE MR JTS oh=
Ui, 5, A7 9 A Gt 475X 9 9] ofstE 7142 2|7 6T EA] oftEH ) A]
= AL oJudtt}, £3] ALY NET glo] ZEA R o 2 g9 oz
Uepto 2 Zpdaaly ekt o otk 2S & 5= ok 22 A]9k o]gh A ot E ]
A 92 20109 o]Folle T4 oFslE 1 Qe AL & 5 Qi
20109 o] Fofli= F-Ak ti712] NET lo] <=2 Yeh, £35] tf+9] 4% COVID-19 o]+
A7190 NETS] 9= o] 3A) 571t A& & 4= 9Jt}. COVID-19 0% A|7|of=7Fdasht J&a
-5 AR i a b} o 3A VRl Qlied], ol et ks ot 7R 7 st oftEny
A A E AGRe] Ak op A=t ofmtEm A 23] 9lS AEskal Q= :
ShH, F50t 4R &7 Al oA AR NET ghol 92 £7g=]1 gl olfst
= o] F A9 oftEjujAlgo] T 2|29 ofmtEHju AP0 2 HE] PR W= g H 425
2] kS Sh= AS VERT) &, 3350k -2A41] ofntErjuiAS THE 2| ofnfE AL
2Z Yoz RE F2 JFS W= Alolgh=s AL oulgit.
QLT A2 A= A7 1ol et et 220 Fho] HHHA] SFs<t o]0 BgS HolSl
et ol2fgt Ak o] F X offEnulAA}e] ofgto] YAoA] gkl Al7]of et Gt A
olujgtct. COVID-19 o] F A7]ofl= Q1HL B $=3A}, ti#2 Fu AgR}e] I3k of=

% = gle.

2. Atz 2ollE A|AES 0|88t Granger Qutd ™ At
QoA AT E 1o} 1199 A2 AAARQI ARS A= Q ASH]| Sheol Tietd 4= Atk

A7g0] QAR BAR BAS 5% AL ohJol okilgo] At 1e)T AETIRte] Ao}
(R, 25145 5] ghot ARPAR R et 4= 9l Kol 2 TolsiA] #Riths ok
QI olafat HEe RISl 918, oAHEE elel AALE 4145 7L o] 83l] AT
(7], %71, Aol wet Bafeha, 2 Al e B A4 2L o] 8510] Granger A
A el 1 AT G 6)~(E 8)0l 8okslo] 9k,

ol
(¢]
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H 6) HI7|MZ0M2 Granger Q1utH ZAX
om o | 2zt | p# omEA | 23 | p#
ME OHIEZIAS Het AE OHIEZIA0]| CHot Fef
MEAH=(3) 40.72 0.0000™ H=2-ME(3) 16.85 0.0000
MEATHEAIR) 61.65 0.0000™ CHEAF>AE(3) 13.23 0.0042
ME-ELK3) 35.40 0.0000™ SAME(3) 15.38 0.0015™
ME0IH(3) 107.92 | 0.0000™ QUF-A2(3) 7.36 0.0612
MNE-T73) 22.78 0.0000™" CHAE(3) 1.90 0.5932
ME-TEEQ) 51.41 0.0000™ CHE->A12(3) 2.25 0.56215
ME~BFQ) 1068 | 0.0136" | ZFA20) 3271 | 0.0000™
ME2H3) 935 | 0.0250" | 2MoM2(09) 11.74 | 0.0083™
MEZE OHEZIAS Fgt M2ZE OHIEZIAN st Fat
LBE-T=Q) 50.50 0.0000™ H2-ZH(3) 24.23 0.0000™
LATHEAQ) 62.05 0.0000™ CHEA~ZE(3) 13.28 0.0041™
YE~ELR) 35.33 0.0000™ EASZ(3) 14.07 0.0028™
LE-0IH(Q3) 104.9 0.0000™ QF-ZHQ) 8.64 0.0346™
L 7(3) 22.43 0.0001™ CH-ZE Q) 2.84 0.4172
L O(3) 54.16 0.0000™ CHE--ZEHQ) 3.49 0.3221
Le~E50Q) 9.41 0.0244™ YF-ZHQ) 26.40 | 0.0000™
Ye~24H3) 12.25 0.0066"™ SASZEHQ) 10.10 0.0178"
MSZ= OHEIHS Fet MELS OHIEZHA0| CHet Fet
S )) 1.09 0.7797 H2-ZLE(3) 11.72 0.0084™
LEAHEA3) 9.93 0.0192 CHEA-ZLE(Q) 1.47 0.6885
UEAEAQ) 3.64 0.3032 EASZE(Q) 3.28 0.3499
L=401H(3) 50.37 0.0000" H-ZLE(3) 11.21 0.0107"
LEA(3) 11.90 0.0077 25 0) 0.39 0.9421
LBEAIHHQ) 15.09 0.0017" CHE--Z2(3) 0.86 0.8349
22-2=(3) 21.86 0.0001 LFEHUEQ) 4.87 0.1817
UEA2HQ) 8.92 0.0304 SASZEQ) 10.57 0.0143"
Z: - J|SE oY WO Granger Q1B I} QICHE RIS LIEH. VARQ) 2E2 0|8%

ZmzATo|0|, AIC 71E0=
DS AE HIY. £-US Wald 2 FYEAZY. (") BAIE 1%(5%, 10%) RUE

N HF7HE0] 7|

A
2g 4

MENSE X

| S QN

UCt= A= LHEH.
VAR, vector autoregressive; AIC, Akaike information criterion.

IHAR 2EE

0|8t 48&1=

H IT
CEY::

H~(52 B
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A olshEAPgo] Sofet Qigke TlAIA] 5k
Bty owkEstA o) Aaait £tk 23
ek A2 A1 3 T2 G ASEL T8 5 e A 9 5 5%
o] 0] B+ SEol 27| obstE e A} e S otk rheA

05 21317} BAEIO] e, 5% R oS 10 2 G, A2 oA A
GEHIZA] A4 01t QRS mIAfs AL0= Uttt AR, BAL A, B, 2410] ofEA]
A R L7PEA o oA Ao] Gake m]A GRere] QA EAJSHS Ao R ek
o7, T olEAVRS A7 ofstEAI o] folat GRS WA Tohe A0 Ll
whebA] T, ] PoIA ekl ofuhErbAo) g anit EARhT B 4 A, B4

A, W, 240) ol A Brkel 42773 4 G vl WAl A asetn
02 4 githe 22 ¥ 4 gk
o] 2] ofhEEo = 4272 ofskEr AT} Ao obstErE AL Afolo] Qlut S
AR A 0k 5% RTE VI BOR WA, HEURAL AR AE A
TEA] Aol SLoft Qg mIX| At SAL Aol Ofet RS XA ok Ao Ut
o I8, Qs 2410 ohtE A *1E7*%X1°ﬂ ofhEA el FaFL Bl FFe)
QAP EA e A0 e, ST, th, i, 5 OB AL A7 olstEA A
FOJh RS T4 F5H A0 Lhebiteh whebd Ty, T, 0] THdol A Rkl oftrt
0| R EARICHL 2 4= AR, RAk QU @A) Tol Bkl bt 4|

T S U % Ak

(7)== 37 AR EQ] A A B o851 =383t Granger M3 A4 9] AIE Q°F51%

Loz %E}ﬁ‘:} b 9, qﬁL o] ol
782

O

(B 7) Z7|1ME0|MQ Granger Q12t2tA ™

o e | 2w | ¥ o e | 2@ | ¥
M2 OHLEZIA9| &t MZ OHIEZIA0 Chet Fet
NEHZI) 14.02 | 0.0029™ H2-ME(Q) 10.07 0.0180"
NSAIEA3) 1830 | 0.0004™ | CHZA-MZ() 6.21 0.1019
NSHEM3) 2613 | 0.0000” | EA-MSE) 6.77 0.0798"
NEQIH(3) 30.08 | 0.0000™ | olE~MS@) 1377 | 0.0032™
MEAX3) 21.17 0.0001™ CH-ME(3) 3.16 0.3675
MNSTIE(E3) 827 | 0.0408" CHE-M2(3) 7.25 0.0644"
NEHBEQ) 38.73 | 0.0000" LZ=-NS(3) 30.35 | 0.0000™
NS-23) 2061 | 0.0000™ | 2:~A2(@) 1299 | 0.0047™
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(B 7) A&
oA | 2w | - o e | -3 p-%
ME4H OHEZHAS| Fat MEZE OHIEZIA0| CHet Fet
L-HZQ) 37.65 | 0.0000™ H2-ZH(3) 27.16 0.0000™
LEAUEAQ) 23.23 0.0000™ CHEA-ZER) 8.63 0.0346™
LE~2A0) 26.12 0.0000™ HALSZI(3) 8.25 0.0411"
LBE01H(3) 41.68 0.0000™ QUE--ZH(3) 17.83 0.0005™
PAI= Eadu Eel(C)) 26.07 0.0000™ -2 (3) 5.17 0.1600
LEATHEE) 6.41 0.0934" CHE-- () 8.86 0.0312"
U~ 33) 39.54 | 0.0000™ L~ 2(3) 28.42 0.0000™"
LE-2MQ) 29.86 | 0.0000™ SASLHQ) 16.62 0.0008™
MEL5E OIEZIAS| Fat MEZdS OHIEZHA0| Chet Het
PAE e SSEHE)) 25.38 0.0001™ H2-ZLE(3) 23.10 0.0000™
Z2AIEAQ3) 12.96 0.0047" CHEA~ZE(3) 8.44 0.0378"
BEAEMQ) 21.10 0.0001™ BA~LE(3) 7.99 0.0462"
PAE e sdin () 4.42 0.2192 QFH-~ZE(3) 2.02 0.5693
LEAH(3) 11.98 0.0057"" - ZE() 7.1 0.0685"
Z=2AFE() 15.61 0.0014™ CHE--ZH2(3) 1762 | 0.0006™
LBE-EFQ) 21.24 0.0001™ LT3 24.84 0.0000™
LEA24(Q) 44.94 0.0000™ SAHLE(3) 5.93 0.1149
F 7S g WHOR Granger 2HHAZ GiCh= HR7HEE LIEH. VARQR) 232 0186t

A™¥ZAY0I, AIC 7|EC= MES XMAXt ZYE 0|Est ANEU=(BE H H(EE &

DS HE HIF, 22 Wald 2 2YSAYY. (", ) BAE 1%(6%, 10%) KA

M HF7H0] 712HE = ATt=E AS UEH.
VAR, vector autoregressive; AIC, Akaike information criterion.

UERATE F4h o, T Eoe Aeaat St &
THoMe FEF AVt EAle 222 e, o] 29 4, 7
o] o ARt EASAL, F4h, 1A, 335, At oM e AR 932 Fd= AVt
A= AS & = Al o] o ofRES B, i, 24ke] B AR AT EAI6IAL
ik oA, 2] ol e S8 AFATE Ak Ao® YERET.

E8)olk= 371 AR AA LS o851 3Rt Granger UM A7 S| 2HE 29513
=4, o] 2] SIRES B, A& ZdA|e} ot A=Al ot EruiARS Afololks e ekt

% =
A7t 2RI E e e aatela B uhet @Ato] UrEREX] Qiotths A8 o 4 9tk o] 3o] 27t
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I 8) MIIMTO|MO| Granger QlutEtA ZH
o | - | o omE | s | p#
Mg OHHEZIAS| Jat AZ OHLEZIA0| Chet Fef
ME~%=(3) 27.93 0.0000™" HM=2-AM2(3) 7.92 0.0478"
M2ATHEAR) 2640 | 0.0000™ | CHEA>AMES(Q) 12.35 | 0.0063"
MNS-EAQ) 2148 | 0.0001™ BALSNZ(3) 15.45 | 0.0015™
MS-QIH(3) 21.04 | 0.0001™ I~ AI2(3) 15.28 | 0.0016™
M2-THER) 9853 | 0.0000™ Ch-A12(3) 101.07 | 0.0000™
MSATEER) 34.98 | 0.0000™ CHR-ME(3) 18.95 | 0.0003™
NE~U=(3) 17.88 | 0.0005" LZE-ME() 2672 | 0.0000™
N2-24K(3) 88.45 | 0.0000™ SA-ME(3) 66.85 | 0.0000™
MELE OHIE AL Het MEZLE OHIEZHA0| CHet Fat
2-2(Q) 29.94 | 0.0000™ TZHZHE3) 1440 | 0.0024
ZATHZA3) 2347 | 0.0000" | OHEARSZEEG) 10.78 | 0.0130"
Z2AK3) 19.64 | 0.0002" EASUE(Q) 18.28 | 0.0004”
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VAR, vector autoregressive; AIC, Akaike information criterion.

92  https://doi.org/10.52344/hfr.2024.8.2.71

=] T
2= B

> 71SE oY YR Granger 212AZL it HF/HES LEHE. VARQ) ™2 0l&st
AEZWOIN, AIC 7|E2= MEiSH R MAR} ZHS
32 X HIE. U2 Wald 289 2HSAZY. 7 (", ) BAlz 1%(5%, 10%)
N #F7HE0] 71Z4E &

D52 B

Qo



F23} oS HHete g Ayt FEanrt EAsks Ao ofyet el At
Atk As & 5 k.

o] E3S0IAM 9| B A C 2 A EH Thaat At 3, A2as, e, ARave 9F
A=A 9] oA RE EASE Aolal e Al o] Bdoll A Ueite FA2 o, =
&= "Rle FTF AV ARl RIS A ekt 4, Aleast, “Pday), At
T AR = AAI GO e o2 vIss A e, 7] AR o= T avie EAst
A] &3k, 7] AR EOlM = ] A= daEAP T ARbE o= EAstE Al o® LEhdth

V. 2&

£ Aol U AR A7t s AT AT AL A 0 2 #E5k0] vt
£ o EuiAPLE 402 A HQlth At ide] R R FEAG A(AA, A5
A9t A G 0 & JHEste] £4), 671 A FA|9] oftEuAR o], 1986 19FH
20234 129712 9] 8 ot Enjul7}A ] 4= Afo| 9] T F A THE BAISHIT & A tollad= A9
ol EAPY AA49] AAARI HE-Z nolsly] It AR RS A YIEQIA 7T, ARHH
Lot AR P BAIS aefely] Siet Auks 2o 71, BAA AAES 91t Granger Q19M3 A
7|%& o]-gste] AFEAS FHolTt.

£ Aol A2 F8 A3E 99kolH thaat Aot A, A8 ol Enuj Al Y EQ .9
FAZAAHTCDY 2 US H, A2 20001 o 2RHLE 297t olmtEr 1A 2299 53
37} 11 o A7) Eet ksl AIRE, COVID-19 #H9] 27191 2020~2021d ORHEZ A AF5A17]

2
o, £, |8 <A A ASNEDS 24510] 2 23, A2 A2 AR, A, FEA| e
Y912 ol 7 et n Agate] e i A0 ehton], 58] Ex|educt
7hatA]910] ogaFelo] WA H 78 ek TRA|gk o]k A ofnhEuluiAl o] daree
20104 ololli= 7] OF}el 3 Q= A0 Uehh. v Rt opEAl T A1 AP
o2 5L, AL, W, QUH OBHEAARE A SAj0] oSS S, T ohEAPg ATy

Housing Finance Research, Vol. 8, No. 2, pp. 71-103 93



aagiémaeAziwﬂﬁw

o2
2
Olf
©
o
i
ro
)
r
)
N
—
e

Ao et e —7%3}04 THE %&7} Atk ZLE]_TL o}ﬁJrEA] oFg3lg = PR} of
Aok 71A) 1 ot Eul7+E S P ok=7 K W9 S5 R0t T AITHE oA B,
AZAGA, 73, 732 =2 ofEAIA ] vl A= Fgo] iR, S-AlA < HH of

Kol o
oo 3 Sy o] QA oo o alA] ehe Hake

A o] Hofof gttt 54 A&

2T ke Yo u e, vgadts vt 2% H gAlo] Wad 4 Qrt. IFARE A7) AR
oA HR, AEA| A A IEA] oFEART Aololle PR A e B g TEet
¥ =H(feedback) BIE s AT W7} ok I2|3 AR ES] S84S5 olsiE
a7t 9lem, o] SHZ ofdfsiA| P A siash =AY 23 H SFA = AAE
S ke Uk A7) AR R BdolM o] MR AP Ale]e] T =4l avf= A SRR let
A AT a7t ik 9k 2| o] A Aol 257 HE A Fel| o Y= PIAEA] Ao}
o, A3t ZAIA A2kt Z1700] Eshe ARREAIA A1 e 2aUt 7] diEeltt

94  https://doi.org/10.52344/hfr.2024.8.2.71



o3
K
Mo
et

15-%, #/991.(2024). gt FRH71HA Q] el A Wat At Journal of The Korean Data Analysis
Society, 2&1), 211-225.
132, AFE. (2023). = FHAC] ga T 24 B0 AGE ol85te]. FEHEET

A1), 131-152.
A, (2021). AIEA E1 o5 it S8 78 7HHE2 AV B4, FEAES 13),
79-98.

3. (2023). A o5 ARt A ofutE HiHZFA M} A7 HA Atele] Zdo] el digt
A+ FEEE4, A1), 211-228.

g, A4 (2000). =4 OPtE 744 A Q7 A3 4. FEAZ, 354,
-117.
18, °158]. (2011). FHORFEAS Aol EARGS AE=sha=71? <154 974 241),

115-1306.

V&, A71= (2017). ot 71 Ee] Sxejet figd Aol FE/erE, 69 131-145.
9, SR (2019). A& FEAPRS] 717 Holadt. 583577 181), 141-165.

1, 453, (2014). FE71H4 2] A3 L 020l TRt At AA| < oftE wij71A&

FH0R: HAY ol vl AS FHOE. JFA 2AD), 565-583.

29

AN

—_
(@)
O

o T
)
N

o,
.

NU\I
b

Aol Rt 4
ATEEA[GT 84), 1-13.

/391, o]HA. (2024). FRHuui AR oA 2] AZo]| Tt ASAE. Journal of The Korean Data
Analysis Society, 242), 561-578.

o|A%, FFS, &L (2023). A2} 6t FHA| oFtE wjul ZFARSES] AAY A

FAAA 411), 73-95.

&, ee, 5. (2017). SR AlS] 7HA ol TRt At A/ LI 9 404),

03-322.

o|3g, o]zl (2014). oH}E ufjuf7}A 2] A 71 Ho| gk Putst & A; BARESE 0|85t
770 HEAE SRR, FEFZ 82 3-15.

71, (2014). FEH7HE 9] 2|9 71 Mol axe} AR B4, £/ 2242), 5-30.

o]

>

(O]
W

Housing Finance Research, Vol. 8, No. 2, pp. 71-103 95



7g3tel. (2023). FE71H4 ¥k A

APE, Fee. (2018). =l o] ufjuf 2 6*117}7—3'91 i/&iﬂfﬂ W@—Eﬁ; .8.1—]‘— THOE,
FEH2 241), 63-88.

/. (2023). &AL A AT B it 714 42018 ol avto] 33t At FEESHA
72), 97-131.

goi/g, BFESH. (2022). F-a4t 7149 AR Ao azte] Wit AFEA. AHFH /A 390),
217-237.

HEL. (2022). +d oPtE w71 WEe] BRtas). o g/A)%/2]gfe]x], 2K1), 147-170.
4915, 71714 (2006). A-2OFEHE 7120] 6of FeiA] ofske 7}2lol vl Al A FJeklel
144), 181-200.

A, (2023). 20234 7HAIFSEXZAF E7 R SAE.

Alexander, C., & Barrow, M. (1994). Seasonality and cointegration of regional house
prices in the UK. Urban Studies, 31(10), 1667-1689.

Antonakakis, N., Chatziantoniou, L., Floros, C., & Gabauer, D. (2018). The dynamic
connectedness of UK regional property returns. Urban Studies, 5%14),
3110-3134.

Antonakakis, N., Chatziantoniou, 1., & Gabauer, D. (2020). Refined measures of dynamic
connectedness based on time-varying parameter vector autoregressions. Journal
of Risk and Financial Management, 134), 84.

Antonakakis, N., & Gabauer, D. (2017). Refined measures of dynamic connectedness
based on TVP-VAR (MPRA Paper No. 78282). Miinchen, Germany: University
Library of Munich.

Ashworth, J., & Parker, S. C. (1997). Modelling regional house prices in the UK. Scottish
Journal of Political Economy, 443), 225-246.

Blatt, D., Chaudhuri, K., & Manner, H. (2023). A changepoint analysis of UK house price
spillovers. Regional Studies, 5A7), 1223-1238.

Chen, C. F., & Chiang, S. (2020). Time-varying spillovers among first-tier housing
markets in China. Urban Studies, 574), 844-864.

Chiang, S. (2014). Housing markets in China and policy implications: Comovement or
ripple effect. China & World Economy, 22X6), 103-120.

96 https://doi.org/10.52344/hfr.2024.8.2.71



Chowdhury, S. R., Gupta, K., & Tzeremes, P. (2023). US housing prices and the
transmission mechanism of connectedness. Finance Research Letters, 58,
104636.

Diebold, F. X., & Yilmaz, K. (2009). Measuring financial asset return and volatility
spillovers, with application to global equity markets. 7he Fconomic Journal,
119534), 158-171.

Diebold, F. X., & Yilmaz, K. (2012). Better to give than to receive: Predictive directional
measurement of volatility spillovers. International Journal of Forecasting, 2&1),
57-66.

Diebold, F. X., & Yilmaz, K. (2014). On the network topology of variance decompositions:
Measuring the connectedness of financial firms. Journal of Econometrics, 1821),
119-134.

Gabauer, D., & Gupta, R. (2018). On the transmission mechanism of country-specific
and international economic uncertainty spillovers: Evidence from a TVP-VAR
connectedness decomposition approach. Fconomics Letters, 171, 63-71.

Gabauer, D., Gupta, R., Marfatia, H. A., & Miller, S. M. (2024). Estimating US housing
price network connectedness: Evidence from dynamic Elastic Net, Lasso, and
ridge vector autoregressive models. /nternational Review of Economics &
Finance, 89, 349-362.

Gencay, R., Selcuk, F., & Whitcher, B. (2002). An introduction to wavelets and other
filtering methods in finance and economics. San Diego, CA: Academic Press.

Granger, C. W. J. (1969). Investigating causal relations by econometric models and
cross-spectral methods. Econometrica, 3/3), 424-438.

Granger, C. W. J. (1988). Some recent development in a concept of causality. Journal
of Econometrics, 3%1-2), 199-211.

Grinsted, A., Moore, J. C., & Jevrejeva, S. (2004). Application of the cross wavelet
transform and wavelet coherence to geophysical time series. Non/inear Processes
in Geophysics, 11(5/6), 561-566.

Holmes, M. J., & Grimes, A. (2008). Is there long-run convergence among regional house
prices in the UK? Urban Studies, 458), 1531-1544.

Housing Finance Research, Vol. 8 No. 2, pp. 71-103 97



Hwang, S. J., & Suh, H. (2021). Analyzing dynamic connectedness in Korean housing
markets. Emerging Markets Finance and Trade, 542), 591-609.

Koop, G., & Korobilis, D. (2014). A new index of financial conditions. Furopean
Economic Review, 71, 101-116.

Koop, G., Pesaran, M. H., & Potter, S. M. (1996). Impulse response analysis in nonlinear
multivariate models. Journal of Fconometrics, 741), 119-147.

Lee, C. C., & Chien, M. S. (2011). Empirical modelling of regional house prices and the
ripple effect. Urban Studies, 4510), 2029-2047.

Lee, H. S., & Lee, W. S. (2019). Cross-regional connectedness in the Korean housing
market. Journal of Housing Economics, 46, 101654.

Lo, D., McCord, M. J., & Squires, G. (2024). Regional spillover of housing (un)
affordability: An empirical study on the residential housing markets for first-time
buyers in the U.K. Applied Economics, 5435), 4251-4268.

MacDonald, R., & Taylor, M. P. (1993). Regional house prices in Britain: Long-run
relationships and short-run dynamics. Scortish Journal of Political Economy;,
4(1), 43-55.

Meen, G. (1999). Regional house prices and the ripple effect: A new interpretation.
Housing Studies, 146), 733-753.

Percival, D. B., & Walden, A. T. (2000). Wavelet methods for time series analysis.
Cambridge, UK: Cambridge University Press.

Pesaran, H. H., & Shin, Y. (1998). Generalized impulse response analysis in linear
multivariate models. Fconomics Letters, 5&1), 17-29.

Rua, A., & Nunes, L. C. (2012). A wavelet-based assessment of market risk: The emerging
markets case. The Quarterly Review of Economics and Finance, 5X1), 84-92.

Teye, A. L., Knoppel, M., de Haan, J., & Elsinga, M. G. (2017). Amsterdam house price
ripple effects in The Netherlands. Journal of Furopean Real Estate Research,
103), 331-345.

Torrence, C., & Compo, G. P. (1998). A practical guide to wavelet analysis. Bulletin of
the American Meteorological Society, 741), 61-78.

Tsai, I. C. (2015). Spillover effect between the regional and the national housing markets

98 https://doi.org/10.52344/hfr.2024.8.2.71



in the UK. Regional Studies, 4412), 1957-1976.

Tsai, I. C. (2022). The connectedness between Hong Kong and China real estate markets:
Spillover effect and information transmission. Empirical Fconomics, 63X1),
287-311.

Wold, H. O. (1948). On prediction in stationary time series. 7he Annals of Mathematical
Statistics, 194), 558-567.

Xiao, Q. (2023). Equilibrating ripple effect, disturbing information cascade effect and
regional disparity-A perspective from China's tiered housing markets.
International Journal of Finance & Economics, 2&1), 858-875.

Xiao, X., & Huang, J. (2018). Dynamic connectedness of international crude oil prices:

The Diebold-Yilmaz approach. Sustainability, 1X9), 3298.

(=2 E4Y: 2024.08.23. +8=F H4Y: 2024.12.03. == MEY: 2024.12.13.)

Housing Finance Research, Vol. 8, No. 2, pp. 71-103 99



(B8 B 1) HIIMZ0M Granger a2t AHHE

QIR 71 S | p R ommr | 2w | o

ANz OHIFE7P4°I e Mz OHEZHA0| et e

M-XH=2(12) 56.68 0.0000™ MZL-M2(12) 52.17 0.0000™

MNEAUEA(12) 95.82 0.0000™ CHEAP>MZ(12) 72.31 0.0000™

Me~ELK12) 54.08 0.0000™ Ei-M2(12) 73.50 0.0000™

Kk

MNE-Q1(12) 112.32 0.0000™ O1x--M2(12) 27.29 0.0070

ME-T(12) 42.48 0.0000™ t-AM2(12) 38.17 0.0000™

MNS-THR(12) 80.33 | 0.0000™ | CHE~AS(12) 42.88 | 0.0000™

NE-LZ(12) 31.74 | 0.0000" | ZEAME(12) 78.19 | 0.0000™

NE~24KH12) 26.60 | 0.0088™ | Sr~AE(12) 34,62 | 0.0005™
MNSZL OfIET 12| Hak MSZ'E OHIEZHA0| et Fet

Ae-=(12) 58.03 0.0000™ HM=-4=(12) 56.48 0.0000™

ZSTHEA|(12) 89.60 0.0000™ CHEA=>ZE(12) 67.38 0.0000™

Kk

2k-EAK12) 48.11 0.0000™ SAZE(12) 68.79 | 0.0000

LE-01r(12) 110.79 | 0.0000™ QUIE-ZH(12) 26.83 0.0082™
2~ I7(12) 46.09 0.0000™" CH~2(12) 39.25 0.0001™
Z-U(12) 92.67 0.0000™" &2 (12) 53.54 0.0000™"
dg-Ex(12) 31.58 0.0000™ LF-4E(12) 72.36 0.0000™
LE-2AH12) 31.31 0.0000™ SASZH(12) 35.02 0.0000™
MEZS OHEI A9 Hat MEZS OHEI A0 Cfst 3
LEHSFZ(12) 14.13 0.2927 HM=2-ZE2(12) 66.83 0.0000™"
LEAHEA(12) 33.15 0.0009™ | CHEA~ZE(12) 50.60 0.0000™
AE-HAH(12) 17.27 0.1397 BASZE(12) 55.62 0.0000™"
LEA01F(12) 54.62 0.0000™ OIX-ZH2(12) 28.29 0.0050™
22--071(12) 29.86 | 0.0029™ oi-2=(12) 41.00 | 0.0000™
LEA0E(12) 43.84 0.0000™ CHE-22(12) 19.22 0.0833"
LEAE=(12) 32.30 0.0012™ LF-245(12) 47.67 0.0000™
LEA2AK(12) 15.70 0.2052 SASZE(12) 28.47 0.0047"
F () 49 Xl SIC Z=7|F0| 2t MEist VAR 239 ilwlir% LIEHH. = 7|SE o
WSO Granger QAT QiCHs HR7HES LEMH. »*-362 Wald 259 AHSAZY.
L) BAIS 19(5%, 10%) SOAEOAT FS7HI0] 712t 4 ks 28 Ler,

100 https://doi.org/10.52344/hfr.2024.8.2.71



(B2 F 2) ZI7I1MT0IM Granger QIapEtA ™

QIREA 7+ = P QIIREA 7+ 2ok P
MZE OHIETIAS| &t AMZ OHIE7IA0| et Het
Me~F=(12) 23.04 0.0275" MZ-M2(12) 27.86 0.0058™
MNEATHEA(12) 86.05 0.0000™ | CHEAR>AE(12) 45.61 0.0000™
ME~E2H12) 81.99 | 0.0000™ BAA2(12) 4119 | 0.0000™
ME017(12) 85.81 0.0000™ QIXME(12) 14.25 0.2852
Me~U7(12) 72.12 0.0000™ 2~ A2(12) 23.89 0.0210"
ME-THE(12) 52.08 0.0000™ HE--A2(12) 32.42 0.0012™
MSAB2(12) 27.48 0.0066™" Z=-ME(12) 51.95 0.0000™
NE-24K12) 53.13 | 0.0000™ | Sr~AE(12) 21.21 | 0.0474"
MSZd OHEIHS Ft MESZd OHIEZIA0 et T
LBE-T2(12) 28.40 0.0048™ TZA-ZH(12) 29.36 0.0035™
LATHEA(12) 74.78 0.0000" | CHEAR~ZE(12) 37.85 0.0002"™
L-EA(12) 74.62 0.0000™ BASZEH(12) 33.50 0.0008™
A-217(12) 69.80 0.0000™ QI (12) 17.83 0.1210
2-THH12) 78.11 0.0000™ tH-ZE(12) 21.99 0.0376"
LE~mT(12) 48.93 0.0000™ HHE-ZE(12) 40.31 0.0001™
Yda~Ex(12) 35.93 0.0003™ g-4E(12) 43.04 0.0000™
LE-2M(12) 56.37 0.0000™ SASZE(12) 17.61 0.1282
MSZ= OHEIHS Fet MESZS OHIEZIA0 it F
AE-F2(12) 40.58 0.0001 H=-245(12) 100.75 | 0.0000™
LEATHEA(12) 32.06 0.0014 CHEA-ZEE(12) 66.56 0.0000™
LE-EL(12) 33.51 0.0008 HARSZIE(12) 47.40 0.0000™
ZE2-01F(12) 91.99 0.0000™ OIF-ZHE(12) 25.84 0.0113"
LE-U(12) 40.81 0.0000™ -45(12) 61.03 0.0000™
LE-UT(12) 60.16 0.0000™ OE-2=(12) 22.70 0.0304"
2252712 22.34 0.0339" LZEHZUE(12) 66.23 0.0000™
LE~24H(12) 41.94 0.0000™ SASZE(12) 21.73 0.0406™
Fi () &9 £X|= SIC MEI|Z0| T2t MEISH VAR BHO| AMAIRISE LIEHY. -~ 7|5= dig

4502

ranger QAT QICtE HRIHES LIEM-. »* -2

(L) BAE 1%(6%, 10%) RAF0A HRIML0| 7|12

Wald #89| AESAHZY.
+ UM= AS LEH,

Housing Finance Research, Vol 8 No. 2, pp. 71-103 101



(B2 T 3) H7IMT0IM Granger QIapEtA ™

QiR 7+ 2=tk p-uk QU2 7He 2= p-uk

Az OHEZHAS| Fef Mz OfIEZHA0]| et g

NS-F2(12) 47.19 0.0000™ H=-M2(12) 22.75 0.0299"

NEATHEA|(12) 152.84 0.0000™ HEAF>AZ(12) 53.30 0.0000™

ME~EAK(12) 189.26 | 0.0000™ HALAE(12) 80.29 0.0000™
ME~Q17(12) 158.09 | 0.0000™ QIXME(12) 57.58 0.0000™
ME~07(12) 141.87 | 0.0000™ CH~A12(12) 78.45 0.0000™
ME-TT(12) 127.44 | 0.0000™ CHE~A12(12) 31.16 0.0019™

Kk Kk

ME-E7(12) 138.70 | 0.0000 YF-M2(12) 114.78 | 0.0000

Kk *k

NE-SH(12) 106.62 | 0.0000 SA-AIZ(12) 3831 | 0.0001

MeSdd OMEZ A9 He MESZE OMUEI (A0 thet g
LE-T=(12) 65.51 0.0000™ H=-UEH(12) 12.39 0.4146
LATEA(12) 160.69 | 0.00007 | HEASZE(12) 31.76 0.0015™
Ueb~EA(12) 147.09 | 0.0000™ HASZHA(12) 32.39 0.0012™
LE-01x(12) 136.42 | 0.0000™ QF-~ZH(12) 50.05 0.0000™
A-TH12) 133.35 | 0.0000™ -2 (12) 45.57 0.0000™
L-OF(12) 141.29 | 0.0000™ CHR-ZE(12) 24.23 0.0189"
La~Ex(12) 120.88 | 0.0000™ Z=-UEH(12) 101.70 | 0.0000™
LE-24(12) 108.02 | 0.0000™ SA-2(12) 33.88 0.0007™

MEZSE OMIEZ A Fe MESZE OMUEI 10| thet e

LE5KZ2(12) 80.17 0.0000™ H=-25(12) 184.97 0.0000™

ZE2STHEA|(12) 37.72 0.0002™ HEASZE(12) 55.99 0.0000™

2=-84K(12) 6375 | 000007 | EASZE(12) 54.67 | 0.0000™
22501%(12) 13811 | 0.00007 | QIE~2E2(12) 109.58 | 0.0000™
22 T7(12) 81.17 | 0.0000™ | CH-Z=(12) 78.00 | 0.0000™
ZH2SIHF(12) 4208 | 0.0000" | CHE-ZE(12) 2427 | 0.0187"
2E252Z(12) 87.99 | 0.0000™ | ZEoA=(12) 96.42 | 0.0000™
L224(12) 47.78 | 0.0000 | Sr~ZE(12) 37.43 | 0.0002"

=: () &9 £X|= SIC HEJ|IF0| M2 MEfSH VAR 2HO| R MAIXIE LIEIH, » 7|3< 1Y
HISIO 2 Granger QIIFA7t QiCHE HRIHES LIEHH, »°-2t2 Wald 29| AESAZR.
(", ) BAlE 1%(5%, 10%) RA+Z0A HR7HE0] 7|2t 4= QUCHE 248 LIEH,

102 https://doi.org/10.52344/hfr.2024.8.2.71



Housing Finance Research (2024) vol. 8, no. 2, 71-103
pISSN: 2586-4629, elSSN: 2765-5407
https://doi.org/10.52344/hfr.2024.8.2.71 https://www. hf.go.kr

An Analysis of Inter-regional Spillovers in
Housing Price Movements’

Seong-Min Yoon™

Abstract

This study analyzes the inter-regional spillover effects of the apartment sales market.
The empirical analysis is conducted using connectedness network analysis, wavelet
decomposition, and Granger causality test on monthly apartment sales price indices in
Seoul (overall, Gangbuk, and Gangnam) and six regional metropolitan areas from January
1986 to December 2023. The main results of the empirical analysis are as follows. First,
the synchronization of housing prices across regions has been strengthened during the
early stages of the COVID-19 pandemic and 2022-2023 price fluctuations. Second, Seoul
(overall, Gangnam, and Gangbuk) market acted as a strong information transmitter in
the network, with Gangnam having the strongest influence. Daegu and Busan markets
became information transmitters; Ulsan, Gwangju, and Incheon markets became
information receivers; and Daejeon market became a relatively independent market.
Third, while the effects of Seoul were only observed from the perspective of some local
cities in the short run, there was a bidirectional causality between Seoul and local cities
in the long run. These findings suggest that it is necessary to design housing market policies
by distinguishing between the roles of information transmitters and receivers.

Keywords : Apartment Sale Price, Inter-regional Spillovers, Gangnam Effect, Connec-
tedness Network, Wavelet Decomposition
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