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< Abstract >

This study empirically investigates how Seoul metropolitan housing market price-diffusion has been
reshaped by shifts in industrial agglomeration and employment. Traditionally, Seoul’s Gangnam cluster
exerted one-way influence on apartment prices across Seoul and neighboring Gyeonggi Province.
However, large-scale semiconductor and secondary-battery investments with substantial job creation in
southern Gyeonggi suggest possible hierarchy reversal. To test this hypothesis, we construct real
transaction price indices for three submarkets—Seoul's southeastern quadrant (Gangnam, Seocho,
Songpa, Gangdong), Seoul overall, and Gyeonggi Province—dividing the sample into 2009-2013 and
2019-2023 windows, centered on 2019 when Seoul-Gyeonggi employment levels crossed. Results show
that in 2009-2013, Seoul price shocks—especially southeastern—significantly propagated to Gyeonggi,
confirming the center-to-periphery pattern. By contrast, in 2019-2023, Gyeonggi’s prices Granger-caused
movements in both Seoul markets. Impulse-response analysis reveals positive Gyeonggi price shocks now
generate strong cumulative impact on Seoul’s southeastern prices, indicating shifted market leadership.
These findings highlight viewing the capital-region housing market as integrated ecosystem and
accounting for evolving industrial geographies in policy design. The evidence signals limitations of
region-specific controls and underscores importance of multidimensional approaches integrating
job-housing balance and industrial location strategies.

Keyword : Real Estate Market, Price Spillover Effects, Regional Connectivity, Job Growth, VECM Analysis
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Augmented Dickey-Fuller test statistic

2|72(2019~2023) 2t7{(2009~2013)
t-Statistic| Prob.* t-Statistic| Prob.*
Mg Ne
S -2.210514] 0.2049 | S |-1.552757| 0.5000
(SD) (SD)
M M
-2.148735| 0.2270 -1.602236| 0.4750
(S) (S)
371 |1 gog1as| 03309 | 27 |-1.649588| 0.4512
(GG) ' ' (GG) ' '
<E 4> 23 BHE HY 2N
1E . 2RHIEETL Eigenvalue s Croi.t[i]fal I(D:rr(l)t?c:
= INo. of CE(s)|"° Statistic
Value | Value
2|2 [Nonex 0.219609 |30.98858(29.79707| 0.0363
(19 |at most 1+ | 0.193442 |16.60691|15.49471| 0.0339
23) |At most 2+ | 0.068861 |4.138080|3.841465| 0.0419
2174 [Nonex 0.270989 |39.20368|29.79707| 0.0031
(‘09 |at most 1+ | 0.257289 |20.87184|15.49471| 0.0070
“13) |At most 2+ | 0.060503 |3.619847|3.841465| 0.0571

Trace test indicates 7 cointegrating equation(s) at the 0.05
level denotes rejection of the hypothesis at the 0.05 level

**MacKinnon-Haug-Michelis (1999) p-values
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Augmented Dickey-Fuller test statistic
Pairwise Granger Causality Tests Date: 08/05/24
Time: 12:35 Sample: 1 60

Lags: 2

Null Hypothesis: Obs |F-Statistic| Prob.

GG does not Granger

Cause SD 58 | 7.90192 | 0.0010

SD does not Granger

= Cause GG 2.29459 | 0.1107

(19~
S does not Granger

23)
Cause SD 58 | 4.43322 | 0.0166
SD does not Granger 231999 | 0.1082
Cause S
S does not Granger 58 273684 | 0.0739
Cause GG
GG does not Granger 508638 | 0.0095
Cause S
Pairwise Granger Causality Tests Date: 08/05/24
Time: 12:49 Sample: 1 60
Lags: 2
Null Hypothesis: Obs | F-Statistic| Prob.
GG does not Granger 58 | 062064 | 05415
Cause SD
1t7{ |SD does not Granger 286740 | 0.0657
(‘09 Cause GG
~ S does not Granger
. 58 | 0.32064 | 0.7271
13) Cause SD
SD does not Granger 120637 | 03074
Cause S

S does not Granger

Cause GG 58 | 5.04676 | 0.0099

GG does not Granger

Cause S 1.50405 | 0.2316
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A2 7oz YR §HH 2k 5o gigt TeQlA] <H 6> VECM M ZAut - 2|7(2019~2023)
AukA B4 At A2(S) 7R F71R]H(GE) Cointegrating Eq- ComtEdT
7VAR|of thst p-valueZ} 0.00992 S9o]4% 5% SD(-1) 1.000000
2E0IM fojujst Aoz YERton, A& 5Ed S(-1) 3.990350
(SD) 714 R 9] 71X H(GG) PWTOH gt p- (1.28273)
valueZl 0.6572 992z 10% £Zo|Al SQoju|st [3.11083]
o2 yepdtt A& 52d(SD) 7}7”]#9# A& GG(-1) 512279
(S) 7HA R4 45 JF=H F71R|H(GG) 714X (1.32304)
9] A& FEH(SD) 7»1 1%( ) 7FAR| 4ol TigE Y& (-3.87199]
oo gojujata] b Zlo.2 Uehdrh. thAl Ll e T m=E T
rror Lorrectuon-
if}iﬂ; Zz];]ol;ﬁﬁx]q;}oﬂgj e itiﬁii COINTEQ1 -0.030088 | 0.006082 | 0.014040
Tl eo= B (0.02414) | (0.01909) | (0.01209)
U 7HARI7E B7IA S AR R0l @S DA T [-1.24623] | [0.31865] | [1.16103]
= 2 Aok D(SD(-1)) 0.095531 | 0.129279 | -0.011897
(0.30615) | (0.24204) | (0.15334)
3. VECM &4 [0.31204] | [0.53413] | [-0.07759]
D(SD(-2)) -0.058318 | 0.062186 | 0.045239
Thol 2 AR 9l TRE Ax Ayl 7t HAEo] AA (0.31324) | (0.24764) | (0.15689)
CTIT "o X ok mlo =@ 7 wr=Erlfoe [-0.18618] | [0.25111] | [0.28835]
85 WESHA] REHAIRE, Wi Atolo] g4 &0l & DS(-1)) -0.359387 | -0.438565 | -0.584821
Aoteg ZF Has Ato]e] UAE WIE QA7 2 (0.57800) | (0.45696) | (0.28950)
(VECM)o 2 FAstyct. |A] 22 5dof tigh 4 [-0.62178] | [-0.95975] | [-2.02010]
Ate ¥y A7) H(GG) -17]9] A& ZFH(SD)Tt D(S(-2)) 0.493595 | 0.352670 | 0.208171
X2(S)0]l That AR EA 20| ZH2F 3.18569, 3.89165 (0.51974) | (0.41090) | (0.26032)
2 UERG T, A71X9(GG) -2719] A-&(S)o] st A [0.94970] | [0.85829] | [0.79967]
X = 72Fo] ~2.838530.2 UEIL} QOJA% 5% A% D(GG(-1)) 1.980515 | 1.912750 | 1.996049

(0.62169) | (0.49150) | (0.31139)
[3.18569] | [3.89165] | [6.41022]
DGG(-2)) -1.279159 | -1.273361 | -0.887182
(0.56743) | (0.44860) | (0.28421)
[-2.25432] | [-2.83853] | [-3.12162]

oAl S9oju]st Aoz UL} ¥t A8 =9H
(SD)9} M2(S) B Z371A19(GG)ell et A SAZH
AE(9) A& SH(SD) R F7IAH(GE)l gt
AREAYS EAH 02 golulstA] ke Zoz L}

O w O

Bt & 7471A199] 7HAR| 27 A&3t Mg B C 0257918 | 0.236313 | 0.176223
H 7HAR| ol G2 UR] = A= YEY, A (0.34414) | (0.27207) | (0.17237)
2 Mg 59 7HER e e S UIRIA] ¢, [0.74946] | [0.86858] | [1.02237]
HA7|1K]| FFAR] 20w H3ES 0]R|A] OF= 7o 2 1} R-squared 0572380 | 0.680302 | 0.829659
Epe Adj. R-squared | 0511291 | 0.634630 | 0.805325

5t J—q_7{ 51501] q_]i} _u‘i_;ﬂ‘ 7.3:]-174“% Ho }\1% 50:_\6]. Sum sq. resids 297.8552 | 186.1675 | 74.72263

S.E. equation 2465498 | 1.949189 | 1.234889
F-statistic 9.369662 | 14.89564 | 34.09410
Log likelihood | -128.0059 | -114.6120 | -88.59535
Akaike AIC 4772135 | 4.302175 | 3.389311

H(SD) ~1719 ~27]9] Q71X H(GG)ol thet HF7
SAFFol 27t -3.85277, -3.454872 {ol4F 5%
PEONAM Foujeh Zlo= Yepon, AHE&(S)9] -1

[}

719 A& &dH(Sh) R 37 ]Kloﬂﬂ(GG)oﬂ et d8E Schwarz SC | 5058879 | 4588919 | 3.676055
AlFFol 22t 4.04191, 6.56749% Ro|»& 5% £+F Mean dependent | 0.812281 | 0717544 | 0.608772
oA fejojgt o2 LERGTE. TSt 7é7l7<l°%‘(GG) S.D. dependent | 3.526789 | 3.224688 | 2.798806

-1719] A& 5dE(SD) H A2(S)ell ther A&
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<H 7> VECM 24 ZL} - 2}7{(2009~2013)

Cointegrating Eq: CointEq1

SD(-1) 1.000000

S(-1) -1.736038

(0.07745)

[-22.4147]

GG(-1) 0.571924

(0.07747)

[7.38212]

C 14.43747

Error Correction: D(SD) D(S) D(GG)

COINTEQ1 1.208417 1.134103 1.164248
(0.31115) | (0.21212) | (0.16458)
[3.88377] | [5.34654] | [7.07393]
D(SD(-1)) -0.787372 | -0.582843 | -0.8615%96
(0.42277) | (0.28822) | (0.22363)
[-1.86239] | [-2.02221] | [-3.85277]
D(SD(-2)) -0.682342 | -0.607223 | -0.668164
(0.36562) | (0.24926) | (0.19340)
[-1.86626] | [-2.43614] | [-3.45487]
D(S(-1)) 3.507453 2.669194 | 3.014574
(0.86777) | (0.59159) | (0.45901)
[4.04191] | [4.51189] | [6.56749]
D(S(-2)) 1.266271 1.136031 1.162180
(0.75025) | (0.51147) | (0.39685)
[1.68781] | [2.22111] | [2.92852]
D(GG(-1)) -2.372165 | -1.733079 | -1.714333
(0.64416) | (0.43915) | (0.34073)
[-3.68259] | [-3.94648] | [-5.03132]
DGG(-2)) -0.628651 | -0.521795 | -0.556562
(0.55699) | (0.37972) | (0.29462)
[-1.12866] | [-1.37417] | [-1.88907]
C -0.106415 | -0.089069 | -0.113572
(0.09640) | (0.06572) | (0.05099)
[-1.10386] | [-1.35525] | [-2.22719]
R-squared 0.581267 | 0.731397 | 0.817305
Adj. R-squared | 0521448 | 0.693026 | 0.791205
Sum sq. resids | 22.65581 10.52960 | 6.339020
S.E. equation 0.679973 0.463562 0.359677
F-statistic 9.717093 19.06080 31.31513
Log likelihood | -54.58440 | -32.74696 | -18.28417
Akaike AIC 2.195944 1.429718 | 0.922252
Schwarz SC 2.482688 1.716462 1.208996
Mean dependent | -0.008772 | -0.012281 | -0.040351
S.D. dependent | 0.982940 | 0.836675 | 0.787142

=

o] ZFzF -3.68259, -5.03132=2 H{-9Jujst Zloz 1}
EfTh 3 Bl g S$9E 2 A, F71x%e
PVARISIE JB2b0] G oAl Ao Uehdeh
B2 5d 3] 5d0 B4 AN FYR 27
oAt e SHUT HE L 7] NG AAAR A
A2 4 20 AR OlAE WS, A2l

A71A%0] AHAR 27 e EPE D AL Ao
AR o] RS DA AL EUE 2 A A

o 7PN AL H7IAIGe] JIAR S GF S DlxIA]

ot Yl Walshy 9SS & 4 Aok

2

Lo

it

&~
B

0

&

AAGL] |} o AIAIE o] wato] o'
0]R]=&] Lo}y r] QoA =g EAuSslA W
ARgshETl, & AtolA = £H2019~2023)
ot 3}74(2009~2013) HlolEl oA Ag =duat
Ixeje] Wabrt 212} chg Alejo] o ke ol
L x| Abm wokch oot £]2(2019~2023) Hlo]Eo]
2t VECM 24 ZnolA Ag g9 Bgte of
Aol T2 A= Zo] FAHCZ {O5HA]

02 YEPGY] mlzo] He 2 FASHA] oFoltt.

2](2019~2023)0]] thst EAYES S B A}
d71R14(GG) 7HAR»7F A& 5FH(SD) 7HAA]
2o Ojxl= ol 27]d= 0.9914780|A 107]
5.9313430]] o]|27|71X] X|&A0 g 7X|= 7oz U}t
Ebdth. 471A19(GG) 7H4RI 47t A S53d(SD)
7FAR| 2o UlR]E GG A B Jste] Tme
LFER® <3 259} o] ggeio] 17]%E 10717}

T qlo mo

aar\mgﬁoﬁﬁﬁogl;
\r“

rlo

A A&HoR F7KSHE AE % & Utk
2471(2009-2013)00 Thet FHVS AL £ AT

Ag F3AUSD) 7HARIRTE A71K9(GE) 7HHA
o DAL Fake 171014 7Rl Eotetetrt 47]
BE| 107171R] & Zaste Zo Uehdn, 374

A(GC) 7HARI»7t M= FH(SD) 7HAA| 40l b]A]

£ gare 1014 671711 Z71steirt 7715 107]
MR 2% Zaste o2 yepgth Ag sdd
(SD) 7RIt A 71R19(GG) 71HR| 27} A% 21|
OlAlE Qare A7 8] ¢sto] aejme Uehw
T3} o] Qdareio] A7)0 Ertstta U5l
L 2aste e ¢ 4 Aot
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<E 8> FAUSHS BAZI - 2/2(2019-2023) <Y 4> F7YSE4 BAZI - T7I(2009-2013)
Response of GG: Response of SD to GG
Period S GG 0
SD
1 0.991478 0.507910 0.532871 -1
2 1.981312 1.026780 1.558181
3 2.764907 1.453032 2492170 -2
4 3.343841 1.730276 3.088095
2 3.805984 1.887272 3.302099 -3 1 2 3 4 5 6 7 8 9 10
7 4.231648 1.975611 3.218690
8 4.662839 2.036384 2.960733 Response of GG to SD
9 5.103210 2.091748 2.634173 o
10 5.534027 2.148196 2.307019
5.931343 2.203341 2.011464 03
0.6
<3 3> S48 2424 - 2/Z(2019~2023) 04
Response of GG to SD 0z, 3 4 s 6 7 8 9 10
6
5
4
3
2
1
0
1 2 3 4 5 6 7 8 9 10
<E 9> 4SS AN - 117(2009~2013)
Response of SD: Response of GG:
Period S GG Period S GG
SD SD
1 0.679973 0.000000 0.000000 1 0.294662 0.152153 0.139253
2 1.065758 0.014708 -0.234091 2 0.610708 0.183245 -0.006750
3 1.216640 -0.224588 -0.291386 3 0.751660 -0.023517 -0.059315
4 1.339553 -0.504409 -0.2204%96 4 0.867842 -0.315011 0.010392
5 1.416021 -0.704997 -0.180669 5 0.945722 -0.540200 0.061385
6 1.426685 -0.875406 -0.147466 6 0.961775 -0.729718 0.101624
7 1.410849 -1.013281 -0.100125 7 0.946575 -0.882672 0.152045
8 1.388665 -1.101775 -0.061200 8 0.922408 -0.984789 0.195474
9 1.360993 -1.151263 -0.036516 9 0.892552 -1.043451 0.224327
10 1.333362 -1.175984 -0.019177 10 0.862401 -1.073332 0.244221
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2023)1t 1HA
215l oﬂmm 25
EHKi £](2019~2023) HlolH

SDJS| gelo] e i 945 3

n:
-|n:

~ :x::

Ju g uj

=
Ego}n

%t
i
o
—
o
S
o\°
_>L
z
T
2
ox.
_t_
Uol'
é
a
ic)
>
N
N
=2
>
o L |4 g of ro ol

(0]
EpyiTt 107101%1 Ai SZH(SD)] #gto] ot
grelo SDr7t 73.82331%, S7F 5.686563%, GG7t
19.27405% 2 UEICE &, A& =ZH(SD)o|| cigh
FEFEL A 7HAR 9] o] 7 ZiTh

<H 10> %|2(2019~2023) SDOj| Cy3t
S22kl =20

28.04642%, GG7} 1.111033%= LERGTE

<H 11> 1H7(2009~2013) SDof| CHsH
0|2z f2AR8l 2421}

Variance Decomposition of SD:

Variance Decomposition of SD:

Period SE. SD S GG
1 2.465498 100.0000 0.000000 0.000000
2 4804019 9245673 1.936841  5.606432
3 7.241479 83.25713  4.007810  12.73506
4 9554411  77.00323 4.964252  18.03252
5 11.60487 7356849 5365415  21.06609
6 13.38641 72.15244 5546774  22.30078
7 14.96297  72.05955 5.630131 22.31032
8 16.40958  72.74629 5.666705 21.58700
9 17.78256 73.82331 5.681566  20.49512
10 19.11285  75.03938 5.686563  19.27405

27](2009~2013) GlojE] EHoA A
(SD)o] Wstol Tjgt ke WASo| ek
q Autg AEEY, ot Ag SEASD)C]
o] 100%01A AI4H 02 a5k, AS(S)
of A4x oz Ertint. 271X (GG)
2 37PkR| E7IC} 47] o] g0l Zhashe
UERGRISE 1 57]7} 5% ojgko.e gakio

| gre o uepidh 107104 A 53
(SD)e] Wstol it jakele SD} 70.84255%, S7}

Period SE. SD S GG
1 0.679973 | 100.0000 | 0.000000 | 0.000000
2 1.285775 | 96.67225 | 0.013085 | 3.314660
3 1.807976 | 94.17640 | 1.549694 | 4.273906
4 2.316511 | 90.80532 | 5.685273 | 3.509411
5 2.810872 | 87.05140 | 10.15194 | 2.796662
6 3.274830 | 83.11204 | 14.62482 | 2.263138
7 3.708338 | 79.29056 | 18.87160 | 1.837840
8 4110695 | 75.94027 | 22.54189 | 1.517835
9 4480720 | 73.14167 | 2557419 | 1.284137
10 4820582 | 70.84255 | 28.04642 | 1.111033
V. 28
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FE 7Hed= A shof
%]71(2019-2023) VECM
7FAR|27t Me g E(SD) A
Al @7 dEAS= 247 1.98, 1912 2% 1% 5
oM FelEtATh SARSE(RF) JA] GG 1
&9(%) 450l SD 71AS 171(8) F 0.99% Zolg
d F 10710 5.93%7HA] A =tfe]= et o
=2 A5t Eot Q1A a7y An GG~
SD(p = 0.0010), GG—S(p = 0.0095)2] Lu}aF vt
o] d5Hol G71=rt +=d FEPPAY] Y A=
AR SS BolEh
W 2H471(2009-2013)0ll= M= - dgdol 371
Lo = Xl AA 27 ARIE [N Fol
et & Ak 22AH FAu e LAk A
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# Apo) aea ool kg 2ok AA), A9
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S 1}174(2009-2013)2t £]2(2019-2023)9] 7|7+ T
wolol UFHo2 BNFORR, 71E AP} TPl
AGA - A 24 @AE Besidc 71E A9s
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2004; M52t 2007), = AAIEA Haeto] o
A EA(A81, 2017 2271, 2022)0] &=
otE]o] gt Y8 A= GVAR 2 VAR 52 £
A 2 AAEE Aledeg FASIG oA
9], 2011; Kim & Seo, 2021), A|A|GQ] & - ©&7| 1}

TEES HTSPY A7]E PANNE BHI AP
c2o} EA, 2 ATE AL S, AL AL, 7]
A9g PAROR TR, oS AAYH o2 P8
sfo] Bl RE 02K, TEA Aol M A BREL
A 7 B 015G UFH OB FHAL &
5], 812 A71014 %71(GG) A%l A& SYH(SD)

Al ol B ULt gols) Ao 2L

3 § 3695 34 B AL 1 ot 28
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2 717 zre] 2AA AAT2E AASHE Aol o
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