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ot T2 S AR 7HIR FEIAG ] Ho| a ks A HY 98 E914E E-E5Ii

Yut 0 2 Ho|ghE FAI5H] Yol E8E= HHES vl ohdrtd|, tHEH o & A
Ol A(Granger causality), BlE|A}7] 3] A & (vector auto-regressive model, VAR), tHH
g GARCH 2.9 50| Sith. F2oll= AR FAZAR] Ho| axfE A 7] Sfs) thefet Bgo] 7

A+=dl, = Diebold & Yilmaz(2012, 2014)7} 7Hst GVAR(generalized VAR, ¥4tk
VAR) 232 E83F d+=0] Eolval Utk o] P2 AR7HHARI HolX|=E T =X
Ho|eli= F et RS A WA o & AmE 4= Q1AL ofF B3l AR 81 EAl5k= T -&olsith
= 7d70] Qlo] FEAPHEE ofU 2t AA| - aeAPdol Tttt -85 1L ItHAlomari et al.,
2022; Jietal., 2018; Yoon et al., 2019). 0|9} Z-2 7]&0] I E2 E o LojA H A=
SEHAQ1 Aol M 9] o= g5 Hl of2hZol 217190 Ando et al.(2022)0] ARt -9
o] A2 g (quantile spillover index model)& o]&3slo] AFEAS 435t} Ando et
al.(2022):= GVAR 232 S43t 231 29 Ho| A3 o] &8-S Aotsh, B9EE 57
o] 7kt VA 23t 54 9] Ak propagation)?t ¥ (contagion) A= Aok T At
ShS ASorATt olgfgt oA & A= Hatoll 718k P E(mean-based approach) 0=
AR Q1 A= Hol@ S A E= 7]& A7 w|XIeh Fi-g A0l 11 S SFdoh= T oy
7} QJth? 1e)a1 E9l4s 7|uke] v E(quantile- based approach)S H86H= AL kA0l
ol A 2] FEAR Ho|AAte] wAUSS mhefstal A Aol E4Z olsfish= ] ki<
= o Stk

2 A9 A2 Syt FEAPol A o] Hol autE EAToH, - EE BT =N Al
AR Aol A 9] Hold & A E s Aol 53], &R-FZA0| o5f FEAdo] FA5H

= = =
WS vl AL FEke G ojtjold] Lobry, Seluet FeAgel Ho] B4

£ AT TR0 ZRolA S1ed FUEE Ak, 3, AFe) 4R TR B
w) 7PEE U BASR: 7]E9] 7 Sk de] BOIEE AR LR ol B3l 353t g2
92 Aol Mol FHF & rke Hold FEHL AW B4, Holans
Slef go] FEHH 71E9] Aol BFL YT LIE Ho| SR FS BEFORN

71E0 2P S HAsA. A, 2 BdS S FEAR Aeer 851

2) Quantile VAR EBE F8% A75S slolo] A, FEAA] 187 AT 3opi]
ofeler, oA A AEshs WAlol
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A== FEAPGoIA Eol vEF oL, FEAPS gt A= AdTid o=
o | AR ottt FHAPGoA ] Hol k= 224 87K ripple effect)7} HISR fE o2 &
= Stk o] BR= A 7He] AT EA 5t o A9 ZHARS| tE X 2] 7Aoo
I TS A= Apergis & Payne, 2012; Pollakowski & Ray, 1997). XY
FEARO] A5 JdAAdT EZRI0] I == Giussani & Hadjimatheou(1991)%}
MacDonald & Taylor(1993)2] A-ollA A=A, GA] X 7 FEIAIAL] Z2]1S A7 |4
A thsf tRE3Iet. o] % <=5 olet T A=o] = eIt Miao et al.(2011) Fl=<]
167119] HE=AlE 7He] =2l E3} ¥-5/d 2] o] AvtE TRt AR 2 B-85l0] A5E4= 530
AW EIT 1A} oS 5/ 2] Aol 8E TSk Aol Aot e A0 E LRI,
FTLHARES: 7= A9 RG] HHAQl 53 Hol= A& AUtk Antonakakis et
al.(2015)2 F=19] A9 Fe7FA 9] Ho] a7+ Diebold & Yilmaz(2014)7} 75t GVAR 2 &8<
ZE5to] AW EQITE A9 1 FE7HE £o80] 54 9] Holi= =] A FEAES olE
5 Agohs vl 8% Ao H, HAA™ A4 AR tigh =& o4 HagS A A
AT R 735t AL LAt Zhang & Fan(2019)= 9] 2|9 F8714 9] £3514
AAZN thsh BASIA=T, FE7 2 EA| A o] HA}7FSHA A=A Qlal o] = I8l B =2
A A" AT L AtE] o] Qltk= A& HHASHATE Al-Yahyaee et al.(2021)= 3= FEIARLS]
A9 7t Ho| g} YIEY T AA/dS GVAR RS E-8oto] AmHE It gh=2o] 8 ufufet
ARAPEE 19973 21817190 A|F 7F Aolaxr} 7P 745 om AAl - HAA 8R10] ¥ =

02 e, o] 30 oz 98 she 22 WS

19

™
o
i
=

)
A
=
of
N
0
N
fol

017)=+=d A Y

] z
oF. 319) A9E WA SEA FHAG AL 919 FU

2
o

)
Hu)
<
il
ofN
M
o
o
ol
el
38,

134 https://doi.org/10.52344/hfr.2023.7.1.131



Az ol o] ol ft HA

SR 8702 ERole] 45 AAlst L, 1 A3 SEEY SR3ME dslon Hed
Aol@d2 B - FA| - 357 BEFolA gt WETA o] £/REAFOE YEFRT
2R - ZRH2019)= Wed AHEES 7IRe R 77hs FREste] ARG FEARY]
Ao arts B4t B4 Azt Ul 73] et Mo|g3tE Fhesh= Algo] 247 thE
Ao Yepton, A2 22 38971 Holl= 55d0l, olFl= saHol 9ol &
Aoz Uit AX4202D) A= FHAR 119 HoldALt AR w9
GARCH-BEKK 2 &-& o]-&5}o] o] HESRA 4 £412 st3irh. L 23, A2 57 A 1k
6th FA] 719] Hola M= EAoF o, A3t AW FAA] 7H] Hol= A o2 kol

7ol bl A129] Feo] 0] FEA 8 ShA] Fohe Z0E et

N

B2

. 24 Y8 2 A=
1. 29 HMoIX|4

£ e et Mo ankE EA461] fIsiA SH21Q1 71 Higlo] ke Ho| s ks EAISISIH:
Fa4k Aol 25401 F40] Sl wf 2F-A%] S 0] A U= Koz IS 24151 SlsiiAl
AR AP SR AP Ao 2 FEste] 498 I @7 AI71E . o]ofl Ando et al.(2022)
Z10]R|4= 2&(quantile spillover index model)}& A&} =491 Zo A4S A5}
¥ Ho| 2|4 ¥ Diebold & Yilmaz(2014)7}F A9kt GVAR H&-S eFolo] E9j4E
(g=0.05,0.5,0.95) 2 HO|ALE EA3HY. of 7|4, B4 qar2 Bi4ee] 2AF BariloflA g7t

T} 1 Afo]9] 71 W gho = A, o] Ftol fIX|eh 594 0.50]1, e k& QWRh0.052¢

958 742t SV S5 8ECE E 4= qlnk. WA, 384T 8/ d(covariance stationary)=

0
TEE5k= Quantile VAR(p) 82 g 2lshd (4] 1)} 2t

Q.

vy = 1)+ 20,y + 9= pla)+ X2, A D
i=0

o]714 2|9 oftErul ARG 8] AL AVE 45 ] 181 GVARE 18310

H7)7F Auiske o & x4 kEg](generalized forecast error variance decomposition,

GFEVD) 2%-Z 2-8513{tt. Koop et al.(1996)2] H-GFEVD €} (H)+= (4] 2)2} o] % 2jgltt.
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o7 T Qe ¢ O] BAREUS UL, 0,1 ¥ A1) 9A1g0] EEWAE Ofnlict.

G e &= i A AR Tl 1 oh T 08 7HE N 1eEo]ck, Avkatel BARLSIE stol
A7) AHA10] B4k] 7)ol 5] ol 10] A gReth. TIehA B9l BarisigaEe) 2
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T 41 3)

S

k
(2 3)0llA Z(:)fj(H)zl o)1 E ! (H)= N2 3ol€lth. GFEVDE 2830} B9j5=

Z oA (total spillover index)E (2] 4)9} Zo] A& 4= QJtt.

TSl(q)= = % 100 G

TR0, H958 Hol x40 WeFY ‘T 9 FROM O T8slgich. WA, TOk & 4|99
B4 52018 (1) o] ] X|o) FEAL 015 (j) o FRHS Tz B9 Mol x40] 2715 ek
HOIEH(A] 5)).

TO: S (g)=1"1221 %100 (4 5)
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NSI(q)= SI; . (a)= SI; () A7

<= Zo]R|4=9] gho] QF9] 32 ZHA| =¥ &= Ho|dE R net spillover transmitter) 2 g 2]skal
Hit & <= HolA|5=2] glo] 22 3= 2] =¥ <= Ao]441*Knet spillover recipient)= o<
& Utk 2918 HoA R Bg 2-8317| flelAl= GVAR 23] 22 AIAE 12 staL 1071149
N&717= 2-E513An. 123 AR HAA Mol avks #Ask] fsiA 7571 E(787) rolling
= E-8sto] B4

2 A =] A ot EWuj7 AR E B FaAAde] HojavkE EAISIIT
A ol E tjuf7}AR| = A At A 2 BEFBHITE AZA FE FE(Gangbuk)
I3 Gangnam) 22 U1 BAKBusan), H+Daegu), AA(Incheon), F5(Gwangju),
hA(Daejeon), 181 4K Ulsan) FIA| AFEE ARR5HITEY FEARLE KBRBAM]A
AlEdh= o EMUZIA XS B-&5H L £41717RS 1986 1¥5H 2022 197H4] ¥
a2 812519 q. (I3 1)L A9 olmtEMjuj7} A X4 202 qu 3L QUeh AAF o R

7ML A5oke FAIE Hol1l 9lor 20104 o] % 7HitE A A5dle A1 Eola Q.
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1) 71=8AZ B2el2 43

Gangbuk | Gangnam | Busan Daegu | Incheon | Gwanju | Daejeon | Ulsan
Panel A: 7|2EAH
B 0.258 | 0.398 0.277 0.261 0.290 | 0.200 0.256 0.308
ZItHgt | 4.6426 | 6.5689 | 7.6961 | 85004 | 5.0312 | 10.988 | 5.728 5.802
ZAgE | -3.889 | -6.338 | -2.697 | -5.703 | -3.191 | -7.092 | -2.866 | -5.903
HZEXL | 0.845 1.189 0.894 | 0977 0.915 0.891 0.791 0.884
AN 1.161 1.078 2.548 2.139 1.275 3.668 1.416 | -0.075
=l 7.213 6.342 16.80 19.95 | 3.973 60.82 8.754 13.23

J-B [1,036.3"| 809.7" |5562.7"|7,513.47| 402.2" |67,724.07|1,527.5" | 3,161.0"
Panel B: Hol2 ZAH

ADF | -8393" | -8515" | -6.084" | -7.228" | -6.657 | -7.029" | -7.348" | -5.087"

KPSS 0.447 0.163 0.433 0.339 0.176 0.545 0.499 0.708

1 1) J-B= Jarque-Bera SAIZS 20[oIH, H20i| Tiet 22| Frida AT | /ot SAZY.
2) " "= 5%, 1%2 QAN SAX R4S ojgh
ADF, augmented Dicky-Fuller; KPSS, Kwiatkowski—Phillips—Schmidt=Shin.

FOET F2 £ ES 9u[ot BEHAE 0E ¥ S dHFEARZE S5

7128 A% (Panal A& AA5] AT EH, RE X Aol H =915 ¥ gk HoFa1 Qi
53], Z'd(Gangnam) A ¥o] 7MY =& 55 HolFa 9lom thZ 0 &2 4K Ulsan) A1 Ho]
2 $ES BRI vt B2WAE AR EH R Fo] 7P =2 B4 EE Kol
Ao tha o & - (Daegu) AHo| =2 AP B Stk 18]l o] - AR
AlQlota 9] gh& Bl Qlom M BE A Y ol Eof4] 3X Tt & ghE 281 Qi) TS
J-B(Jarque-Bera) BAFC] AF7H(FAE AAES BEEE WED)S 745kl Q7]

mzo] oRtE v b olE2 AR EE WaA] ghe ACE E4EI
3t oftE w4 8] AALY A oS AASH] 8] ADFlaugmented
Dicky-Fuller) @9 A3 KPSS(Kwiatkowski-Phillips—Schmidt=Shin) P84 AX<S
AIAISSIEE. (Panel ByE A, ADF A2} BLE ol 'gelol ik & AR/MIS
7128t3iet. T12]3L KPSS A8, AAI g2 P Aotk AAF7Hde 7148k SRt o=
A wijd] 7H4 =950 AN AAER EAHAL Atk
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2 d7e FEARCIMY APSRE dolads #4s] ffsiA BEfe HolRde

& 2= FH7H F971(q=0.05), Fd%Hq=0.5), 183 9571(q=0.95)=
“HESte] Mol avtE wA Sk Al SAHCIAIHTCDE Ao, AN 4-3%(q=0.5)2]
SHOAHTCDE 61.58%2] Aolade HojF=al Qlrt. v FEj7kA o] F217](q=0.05)2]
TR 4= 81.05%°11L, 70l F571(q=0.95)9] FHIX4= 85.72%= YEITE. ol+=
HAPFE] 7H4 o] SHE 0= siEsiA Y AF5dhe Al dojAle gt ARlE A g 5
U}, EZH M ST 19k 19] SR g Bl HE 71 55 719] Aelawpt 2 Ao

l

UpebUh glek, A 08 ek 35710] Aol mut Fhel gk AL S5t thet
3

R

=
i

24 502 Qstel 714 Holawp} o A Lk o B4eL,
A |28 S HO| INET)E Al 2, Fe7h AARgalole 2, 4%, th7Aee]
0 2 F9] X0 A4 Fh& Holw 11 F=2|= 217+ 40.86, 15.26, Z17]1L 6.720 2 e

&4 Hnet-recipient)?] 42 1L = A= FAE I FAX| 9] S=do|avte] g2
—21.282 7P 2 &9 ke 2= 208 #4591 oH B X Q9| FEAE 7HA0] 3= M
o] = 208 EHEQIG:. ol Fik FEjApgo] B (| A0] B AR 0] {42 S5l FEARGl
714 #EAdol ARl A& SJm|eitt.
FEA] 71 §671(g=0.95)3 F271(q=0.05)F vl K, 4
THEE] ol7F A= A 0= UElT) 2|94 S0, 74 $57 10l e
, 2

[o

9
i)
T
®
)
18
X,
o,

= -1 =N
A, A

A|edo] 7o) FeAte] HEL Bl A0 Uepgtek, of7)4 7S 35
Tt oA Slo] AR AT SHe A0 Ui ARt A 2 Sl gl

4) 20219 12€ 7HEsEARAN] O29, 20219 399 7% 7Y Bt ERARKE 59 2534
A F H3Ako] 39 6,708% Yo 73%E A= Ao7 UER,

140 https://doi.org/10.52344/hfr.2023.7.1.131



Az ol o] ol ft HA

S
R

L SR EEERRL R e ﬂﬁh—l—] 7H8 2S940 e
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Ve el }owﬂ }74 |24

Gangbuk|Gangnam| Busan | Daegu | Incheon | Gwanju | Dagjeon | Ulsan | FROM
Panel A: 0.05 £%l(quanitle)
Gangbuk| 16.79 | 156.52 | 11.15 | 13.06 | 12.55 9.79 10.59 | 10.65 | 83.21
Gangnam| 14 18.18 | 11.63 | 13.18 | 1213 | 10.04 10.3 10.64 | 81.82
Busan | 11.14 | 12.08 | 18.22 13 1168 | 11.15 | 11.36 | 11.37 | 81.78
Daegu | 11.28 | 124 11.8 20.22 | 10.51 11.67 10.8 11.32 | 79.78
Incheon | 13.26 | 13.96 1.7 13.06 | 18.23 9.67 10.02 | 10.09 | 81.77
Gwanju | 1046 | 11.32 | 11.71 141 10.73 | 19.44 10.9 11.34 | 80.56
Daejeon | 11.21 | 11.76 | 11.55 | 12.41 10.76 | 10.75 | 21.29 | 10.27 | 78.71
Ulsan | 10.38 | 11.68 | 12.28 | 13.71 10.47 | 11.68 10.6 19.2 80.8
TO 81.73 | 88.72 | 81.72 | 9251 | 7882 | 74.76 | 7456 | 75.58 | 648.42
Inc. 98.52 | 106.91 | 99.94 | 112.74 | 97.05 94.2 95.86 | 94.79 TCl
NET | -1.48 | 691 | -0.06 | 12.74 | 295 | -58 | -4.14 | -5.21 | 81.05
Panel B: 0.5 £¢l(quantile)
Gangbuk| 31.49 | 26.47 6.52 7.21 12.63 5.61 5.66 4.41 68.51
Gangnam| 20.9 | 36.19 6.33 8.32 10.58 5.02 6.96 5.69 63.81
Busan | 11.07 | 13.89 | 30.563 | 10.55 9.93 6.7 11.06 6.27 69.47
Daegu | 9.44 | 11.24 6.87 42.16 7.46 10.63 7.51 4.69 57.84
Incheon | 19.01 | 20.72 6.95 6 30.87 5.28 5.62 5.65 69.13
Gwanju | 7.78 9.13 7.7 14.72 6.54 | 43.35 6.68 4.64 56.65
Daejeon 9 12.77 6.5 7.69 6.4 518 | 46.96 55 53.04
Ulsan 6.57 | 10.45 7.84 10.06 6.84 7.56 4.86 4582 | 54.18
TO 83.77 | 104.67 | 48.19 | 64.56 | 60.37 | 45.97 | 48.36 | 36.75 | 492.64
Inc. 115.26 | 140.86 | 78.72 | 106.72 | 91.24 | 89.32 | 95.31 | 82.57 TCl
NET | 15.26 | 40.86 | -21.28 | 6.72 | -8.76 | -10.68 | -4.69 | -17.43 | 61.58
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Gangbuk|Gangnam| Busan | Daegu | Incheon | Gwanju | Dagjeon | Ulsan | FROM
Panel C: 0.95 £¢l(quantile)
Gangbuk | 16.88 | 18.06 9.8 9.37 13.2 9.47 | 1063 | 1269 | 83.12
Gangnam| 14.93 | 18.75 | 9.32 10.1 13 10.24 | 11.32 | 12.35 | 81.25
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Analysis on the Spillover Effect in the Korean
Housing Market: With Quantile Spillover Index

Hee-Un Ko, Sang Hoon Kang™
Abstract

This paper investigates the regional spillover effect in the Korean housing market, using
the spillover Index approach base on the quantile VAR Framework. In order to analyze
the spillover effect by economic conditions, the quantile spillover Index was set by
dividing the housing market into three categories ; a normal period(quantile q=0.5), a
boom period(quantile q=0.95), and a bust period(quantile q=0.05). The results of the
empirical analysis are as follows; first, the total spillover effect is greater during a boom
period than a bust period, as the effect is amplified by speculative demands in a heated
market. Second, Gangnam region acts as a representative ‘spillover transmitter’ in the
Korean regional housing market and its price spillover effect is intensified during a boom
period, indicating the Gangnam region leads the housing price changes in the country.
In addition, this study maps a spillover effect network to analyze a price change path

and propose measures to contain the risk of spillover effect.

Keywords : Housing Market, Quantile Spillover Index, Spillover Transmitter, Spillover

Network
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