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I Abstract |

While existing studies mainly focus on the relationship between housing prices and macroeconomic
variables, they pay little attention to how identical market variables generate different adjustment
mechanisms across regional housing markets. This study examines regional differences in housing
price adjustment patterns under recent structural changes such as rising interest rates and
accumulated housing supply. Specifically, it compares the housing price adjustment structures of
apartment markets in Seoul, Daegu, and Gwangju. Using monthly data from January 2007 to
November 2025, the analysis draws on real apartment sale prices, unsold housing units, housing
transaction volumes, and real mortgage interest rates. An autoregressive distributed lag bounds
testing approach is employed to examine long-run cointegration relationships, and the Toda-
Yamamoto Granger causality test is applied to identify short-run causal relationships. The results
show no long-run cointegration relationship in Seoul, but a clear long-run relationship in Daegu.
In Gwangju, the cointegration results are inconclusive. Short-run causality analysis indicates that
transaction volume Granger causes housing prices in all three regions, whereas unsold housing does
not significantly explain short-run price movements. Meanwhile, the influence of interest rates
differs by region, with significant effects observed only in Daegu. Overall, the findings suggest that
housing prices in Seoul and Gwangju are closely associated with short-term demand shocks
reflected in transaction activities, whereas those in Daegu exhibit a more complex adjustment
pattern involving both long-run equilibrium relationships and short-run dynamics. These results
highlight the importance of considering regional market structures in housing policy design.

Keywords: Apartment prices, Housing transaction volume, Short-run dynamics, Cointegration,
Granger causality
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B 2) OHOH7}24X|4(sales price, SP)Q| 7|&E A2

X N

=TPN

Z[CH HEEHA

ME | 227 78.0326

184.6194 30.6686

o= | 227 63.7255

129.9628 17.8373

g | 227 64.4620

136.1976 20.2275

(& 3) DI2YFE(unsold units, US)2| 7|&SH

X< N ESE Z|CH BEHA
M= 227 27 4,331 1,022.6
o= 227 1 21,560 6,393.9
gF 227 2 12,821 3,039.3

T 4) D{Oi742ZK(sales volume, SV)| 7|SEA 2

XS N EEN |} EFH
M= 227 1,773 24,038 4,201.3
cht 227 1,279 12,306 1,820.6
IF 227 1,159 8,982 1,391.6

(B 5) FHERUES

2|(mortgage interest rate, MIR)2]

JIESAE
X N EES 2|t BEHRt
38 | 227 2.39 7.58 1.2251

N
au!
ofl
2

Y
_\3
e r

Aol B4 W27} 9ic. ojo] £ AoIAl: PP
Sl AT KPSS B9l AL Hasle] 4
gatac

PP 73 KPSS A2 X5 Dickey-Fuller
< 7|IWHO & Shu, A& ARHE ARt
S AA| = 3}, PP HA2 G EA4E AF
AR AAstar, RFe] Ap7)Adolut ol A
EAE vEpHo R Eﬂokoim Nxﬂ A AL

il

2 ol ek £ S e

ik ﬂ%, KPSS 244 A = A1434

ok 18y 12} AR o] 9ofli= PP A4 ¥ KPSS
A7 BEoA A do] ERlEo], o]F He=
_T'_Ex-l o7 1(1) J,].;Q Oi QI:].
gzzﬂ SVi= PP Aol A= 2ol 4] Aol
I vhi, KPSS Ao s ARG
7H=i°l 717k=lo] = A7 27 Sshe A
45 Bt oiet 12} 2R o] o= PP A7
T} KPSS A7 B4 70l gRl= e,
1(2) 2ol sfidotA] gz A 02 sttt o]
2 A= AFS 1002 1(1)o] A= 7

74] HeE 7P—r3 Al —Erioﬂ SR
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— oo =2 =

B R PP(&&E PP(IA 212) KPSS(=&)* KPSS(1xt xH2)° K2t
ME oIz &M Y HIEY Y (1)

SP th=t o2 EX g b1 g 1(1)
g5 o2 =X 3 I g I(1)
ME o2 &M e HIE e I(1)

us =t o2 EX e HIEY Y (1)
a5 o2 EX Y HIEY Y (1)
M= 3 g b1 e S0 - 1)

SV o= e e HIEY e S0 - 101))°

o4 (s e HIE B 280 - 101))°

MIR H=3E o2 EX Y HIEY Y (1)

F:1)PKPSS £ AHC trend M4 7|Z02 $HE|QUOH, YRS FMHEAM (trend statlonarltv) OIC}. A™SARI7H 1% E=
5% YA(ZZ 0.216, 0.146)2 Z ikl ZR FMFLEY 7HEE 7124510, oiE AAS2 HIZHS A s MEs A=
THEISIACT,
2) P KPSS 1&F XH2 AN notrend M 7|Z02 2FE|QUCH, LI ‘4F HAN(evel stationarity) O|Ct ZHEAIRIZt
1% = 5% UARHZIZE0.216, 0.146) O[51Q1 AP HAF A|A|YZ TESHIALY,

3) 9 H2H2K(SV)2 A PP(Phillips-Perron) ZR0IAE +Z04 HA((0)22 LEHE HHH, KPSS AN E HIEACZ LiE
Lt & A% ZIP7F AESICE 0[0f 2 SHTR0|AE SVE 1(0)2H 1(1)0] EXME ZAX H4Z 7H561E, ARDL 20| 1(0)2}1(1)2]
282 518511 1(2)F HiXSHH Ellt= ®e 242 2400 ZRSIAC

4) PP, Phillips—Perron: KPSS, Kwiatkowski-Phillips-Schmidt-Shin test); SP, sales price; US, unsold units, O|&2F F-EH;

SV, sales volume; MIR, mortgage interest rate, A% FEHHBNEZ2|; ARDL, autoregressive distributed lag.
F+=1(1) Yol g5, 1(2) M= EA5HA A, AL -t -3BF S 4o S AHS

= Ao FRIFQITE o] ARDL FAAH ojlgta & o, g A 9] 7| EA(FFEE)>
Aol H8 84S 5ok 292, & A+ 53} o] A3t

i BE BFE F7H< g glo] ARDL

23y 9 ECM %0l &85ttt sP,, =

4. 24 23 + 20U
qay
+ E 51 mSI/r? m
oF " o] thol A4 A} SP, US, SV, MIRE "
= M

10)2}1(1)0] EAJ=]o] 9ot 1(2) T obd A +n2077, M i A1 1)
o 2 yepgth meka B JFLoAE Pesaran

et al.(2001)9] ARDL AAAA H1H-L 0] &3] 23 (4] 1) Wgksto] 224 33 4](0]

o] 0|5 W% 71 Y] WAS B FAE. OF ECMZ th52f (4 2)9h 2ol AAsair
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Asp +Z@Aﬂ%, V. 243

+ Z B, AUS, ;- 1. Autoregressive Distributed Lag ZHIA

f‘"z 5. ASV., X(Bounds Test)

t ,,EO TenAMIR, -, (7Y ARDL 2% E3) 348 2o 2

FANECT, 1t e 2 A X2e} AAAY ATE AR AT
© 7] 5z AL EASIA Frhs Zlold,
FHR R P-EAN - 5A%S 20T B
% 7120l uet Bastslt.

A& obste SRS WA B, F-

I 7) ARDL AAAHH
I A 2| FAXIR SHETA (MR SHE 27 ¢lS)
SP Z|& AR} SAZE SaE HiE
F 4.249
MNE 2,0,0,2 71ZHE7H(%)
t 1.279
F 11.159
mE 2,0,1,0 3 ZM(O)
t -4.785
F 3.703
a4 3,0,0,0 BAXN)
t -3.110
I B: Rof&Eut A
10% 5% 1%
SP
1(0) I(1) 1(0) I(1) 10) (1)
XS F 2.395 3.207 2.805 3.680 3.699 4.688
=
t -2.563 -3.428 -2.864 -3.754 -3.450 -4.371
- F 2.398 3.207 2.808 3.679 3.702 4.686
[
t -2.565 -3.431 -2.866 -3.757 -3.451 -4.373
r F 2.398 3.207 2.808 3.679 3.702 4.686
= t -2.565 -3.431 -2.866 -3.757 -3.451 -4.373
Z 1) ARDL BHZHHEL Pesaran et al.(2001)2} Kripfganz and Schneider(2020)2] AAZS 7IZC2 61U OH, F 2 t EAHE St

5101 B2 0152 MEIGIQICE

o VIT=E e

2) ARDL, autoregressive distributed lag; SP, sales price.
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H 8) ARDL ©7] QIap2tA|

ELHP ASP_S
A
-

=5A HEQR} t =7

A(S_%S 05784 | 0.0549 | 1054 | 0.000

A%?—S 13576 | 0.6905 | -1.97 | 0051

A?’l'f)—s 22807 | 0.6906 | -3.30 | 0.001
Zawa: 4SP D

A | BEQA t a27t

A(S_%D 05199 | 00534 | 973 | 0.000

A%’)—D 0.0001 | 00000 | 324 | 0.001
Z4w4: ASPG

swis | mzext | t | =8u

A(S_%G 02781 | 00645 | 432 | 0.000

A(S_%G 02960 | 0.0621 | 476 | 0.000

2 ARDL, autoregressive distributed lag; SP, sales price;
MIR, mortgage interest rate.

A o] ujuj 7} ME(4SP)o|H, Holl= EA A
oF o3t 17| AgHShe B st
WA A&0] A9, wiuj7E WE-2 A7 A
& ASPe1)°ll &8 23t F(+)2] FFS vH= A
o= Y™ (t=10.54, p<0.001), °]& vlul
744 wWigo] @712 02 o] d A1H 9] 714 3 Y
o] ZA ol&st= A3t 7+ /3 (price inertia)
o] ZA|gHS oJu|3ttt. St AAZFATH &
2] Hsk= MRy} AMIR¢-) BF S Al
£ Helow, 53] 17] A a=l(UMIRe-n)=

1% FI520l4 BAHOR folatalrt. ol
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A& AollA T 5ol B4 0= wiuf7bA X
7goll FHAQ1 FI= A= F2UE AR,

1] %, w7t HEY] A7 A AT 4
SPi-p°l F9J5HA UERK(t=9.73, p<0.001), Al
= UR7HA &2 ©@7] 7HE o] s £l
ot T Eo] A §3H4SVe)7t miui7H4 #
ol F93t FHY TS HA= A2 & e
WO m(t=3.24, p<0.01), Ol= th- Aol A &
71 742 @730l AA A L5 Wt 11zts
A BEEok QoS HolEt &, 7H4 24 31
N =8 & A 8219 Aol JjHo=r 3
A Z-gohs 2R AT 4= Ut

G50 A%, Wizt W2 A7 A% 4
SPq-1T} 4SPq-p EFNA F-9J3t F(+)2] Al
£ HAtK1=4.32, 4.76). ol:= 3+ A2 714
27 Yol D71 H 07 ALAR 7|5 #x

71 744 940) WAl 8910 A83He X % 9

ok o A2 52 sttt 73 Hat

(B 9) SH=EY & T HAE

IHE A X7 |42 0|24y HIAE

Z&H4 ASP_S
7| A2
EAY RRE) =Y
AR} 2.971 1 0.0848
2A|Z 6.005 2 0.0497
3AIA 6.701 3 0.0821
0| 2AHAP 2.70 1 0.1003
Z&HA ASPD
K7 | e
SAZ (RRT) 1= A
TAIRE 1.377 1 0.2407
2R 5.169 2 0.0754
3AIR} 5.184 3 0.1588
O2ArAP 3.52 1 0.0608
F&HL ASP_G
KE7| A
EAY RRE) =Y
AR} 1.249 1 0.2637
QM| 1.265 2 05312
3AIxt 1.265 3 0.7374
O ArAP 5.16 1 0.0231
Ijd B: FHEY QY EIAE
AAIZE
FaHs | BAY
1% 5% 10%
ASP_S 0.6636
ASP D 0.3785 1.143 | 0.948 | 0.850
ASP_G 0.7135

7 : 1) ?Breusch-Godfrey X7 |42 Z&(lagrange multiplier
test, LM test).
2) P Breusch-Pagan 0|24 7.
3) SP, sales price.

(45P_G) ofef= whel 1 sk S}t of
ol KA A7V, ol 28]l mg e}

2 9PgAS AT 22 ARt Breusch-
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Godfrey A71443 74 Az, A A9 LEofA
A7) Aol thst 71%7Hdo] 712k814) ool 13}
of 7|4k EAIE BHolE|A] glorh. whu o)
A AHoIAE BF ZPoJAE Breusch-
Pagan 774o] §-01317) LEhL} 2x}0] o] At
o] ZelEgiom, ALt throlds SEA 7t
Ao fAEE 208 ekt o] uhet 5
Dol el 77 HEQAE 4ol 24
238 BAstgon], A1 W 72 oy
A Zrol e 4| 49 BT EAH0 2 b He

oX,

[

Recursive cusum plot of D.SP_S
with 95% confidence bands around the null

2010m1 2015m1 2020m1 2025m1

ASP_S

Recursive cusum plot of D.SP_G
with 95% confidence bands around the null

M/\W
0 b e

2010m1 2015m1 2020m1 2025m1

ASP_G

Ao = W
(¥ H+=47 AL, B, F5 ohfE vijuf

2 WHSH4SP_S, 4SP_D, 4SP_G)E H&HW
2 2 ARDL Fmgo] dis] 2kt
(cumulative sum, CUSUM) A3 343+ 2
IS AR BA 23}, Al A EFA
CUSUM EAIFe] 5% rol=2] 4l =73t vl
A RbgA o g F2olal Qlo 24 717t F¢ &
B Aol 224 WalLHAYSHA] PSS E
918 4= Qlt}. o] ARDL R §o| &4 7|7t

¢

¢

2 M
=

Recursive cusum plot of D.SP_D
with 95% confidence bands around the null

0 me

2010m1 2015m1 2020m1 2025m1

ASP_D

Z : ARDL, autoregressive distributed lag: SP, sales price.

(2% 4) ARDL 230 Oy,
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Ao 2 ujuj7tA, u] &, A, FHEENE

=2 7t @7] JAAAAE £A45H] Y3l Toda
and Yamamoto(1995) ®4]2] =44 Wald 4
B A-L5kelth VAR 239 4 Alxk= A9
¥ AIC(Akaike information criterion) 7]&°]|
et & it p=2, FF< p=32= 24
How, HAdl A& (dmax=1)5 &5}
ZH2F VARG) % VAR() 23= #7439t &
Aol thet A7 A7 A3t B A QoA A
F71do] 7121 = A] ol QlapiA B4 27| &
A4 eg/do] SEEATHCE 10).

Tt 2 Atof| A ARG 1| Q1A Q1A A
42 o] WA FEIFHE W] S
FIA7I=AE A X%HE WHog W 7hd
I5h= AAto|t}, weh

A oleiat 7174 @v < Al ;Lm oIz}

ﬂJ

AN

Fe7| Bk FEA WS 2Rk 25 ol
371 A%t A4 FA= S5t

D AE
AL olmtE AJAof| A= SV7E SPE F-2lsH

T 10) Granger Q11 2|

ME: SP-US - SV - MIR &4

T X =4 oy
US—SpP 0.22 0.8976 | 7|1z&7t
SP—US 0.79 0.6732 | 717
SV—SP 2.63 0.0000 | 7IZf(elap)
SP—SV 2.32 0.3137 | 71z&7%
MIR—SP 4.01 0.1345 | 7/1z=7%
SP—MIR 2277 0.0000 | 72l

O SP-US - SV - MIR 2

e S &5t y
US—SP 1.62 0.4455 | 7|1z=27t
SP—US 11.00 0.0041 | 71ZH(2lap
SV—SP 14.75 0.0006 | 71221z
SP—SV 15.88 0.0004 | 712l
MIR—SP 6.56 0.0376 | 7IZf(ela)
SP—MIR 2.99 0.2242 | 7|1z=27t

Bz SP-US - SV- MIR 2|

e X St Ty
US—SP 0.49 0.9201 | 7|1z&7%t
SP—US 0.74 0.8645 | 7|17t
SV—SP 7.95 0.0471 | 712H(Q1a)
SP—SV 1.46 0.6908 | 7|1Z&7t
MIR—SP 5.22 0.1562 | 7|1z7t
SP—MIR 485 01829 | 7|1z=7t

Z . SP, sales price: US, unsold units; SV, sales volume;
MIR, mortgage interest rate.

Granger Q3sH= A0 & YEGt) o]
Ao = 714 WEo| A A S =
21 =8 W3}of W1sHA RE-Ssh=
n|gtt. £35] SV7t 7HA S Adgsks TA
Zrojzpo] w4 Ay =8 7|7t A €
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o?;‘_. 10 m XN

“r;

o

i
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InEXE
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