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Sequential Spillover Effect between Greater Seoul and Adjacent Regional
Housing Markets
: Application of the Panel VECM

A
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Abstract
This study empirically analyzed the sequential spillovers in greater Seoul (Seoul, Gyeonggi, Incheon) and
adjacent regional housing markets including Gangwon and Chungcheong regions. Specifically, a panel VECM
and panel Granger causality analysis were employed to examine whether housing price spillovers from Seoul
extend to the surrounding metropolitan areas (Gyeonggi and Incheon), whether secondary spillover effects
reach adjacent outskirt regions, and whether direct spillovers occur between Seoul and these outskirt regions.
The main results are as follows. First, the Seoul housing market exhibited Granger causality with the
surrounding metropolitan areas in the short term. Second, however, Seoul and the metropolitan areas appear
to form distinct housing markets with their own status in the long run. Third, fluctuations in the Gyeonggi
housing market were found to increase instability in the Incheon housing market. Fourth, the impact of the
Seoul housing market appeared to be more significant in the Gangwon region compared to the Chungcheong
areas. Fifth, housing market dynamics in Greater Seoul followed a sequential pattern, spreading from Seoul to
Gyeonggi and then from Gyeonggi to Incheon. Finally, the analysis confirmed a sequential spillover effect from
Seoul and the metropolitan area to the Gangwon and Chungcheong regions. These results suggested that
continued policy efforts are necessary to stabilize housing prices in Seoul. In the process, policymakers should
develop detailed measures with the recognition that housing policy spillover effects can extend beyond the
metropolitan areas to the Gangwon and Chungcheong regions.
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Table 2. Results of Unit Root Test

ADF P-P
Region Lag Length Level ];isftfe(:}(;iire Lag Length Level ]; isftfeorreiecz
SEOUL 1 -0.1358 -14.65071%** 1 0.2734 -15.5469%**
GG 1 -0.2213 -11.0007%*** 1 0.4605 -15.6593%***
IC 1 -1.4115 -11.7056%** 1 -1.2413 -11.4697%**
GW 1 -0.4000 -17.5845%** 1 -0.3035 -18.6352%**
CN 1 -1.1783 -16.1340%** 1 -0.7873 -21.2787%**
CB 1 -1.0742 -16.3232%** 1 -0.7516 -18.8016%**

Note: *** p<0.01
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Table 3. Result of Johansens’s Cointegration Test

Trace Test

ngllslos?(e:]s;(zse)d Eigenvalue Trace Statistic Critiga.l(l)?lalue Prob.
None * 0.206 129.648 95.754 0.000
Atmost1* 0.146 79.141 69.818 0.008
At most 2 0.128 44.661 47.856 0.097
Atmost 3 0.052 14.551 29.797 0.808
At most 4 0.011 2.750 15.495 0.977
At most 5 0.002 0.395 3.841 0.529

Note: Trace test indicates 2 cointegrating eqn(s) at the 0.05 level

Max-Eigenvalue Test

Nowfcey Bl MRl vale i
None * 0.206 50.507 40.078 0.002
Atmost1* 0.146 34.479 33.877 0.042
Atmost2* 0.128 30.109 27.584 0.023
Atmost 3 0.052 11.801 21.133 0.567
At most 4 0.011 2.355 14.265 0.980
At most 5 0.002 0.395 3.841 0.529
Note: Max-eigenvalue test indicates 3 cointegrating eqn(s) at the 0.05 level
Table 4. Result of VAR Lag Order Selection
Lag LogL LR FPE AIC SC HQ
0 1322.788 NA 1.72e-13 -12.36420 -12.26952 -12.32594
1 2746.077 2753.029 3.79e-19 -25.39040 -24.72761* -25.12254
2 2809.464 119.036 2.93e-19* -25.64755* -24.41665 -25.15010%*
3 2827.511 32.874 3.48e-19 -25.47897 -23.67997 -24.75194
4 2858.296 54.344 3.66e-19 -25.43001 -23.06290 -24.47338
5 2899.169 69.849 3.52e-19 -25.47576 -22.54055 -24.28955
6 2948.488 81.504 3.13e-19 -25.60083 -22.09751 -24.18502
7 2978.126 47.310 3.37e-19 -25.54109 -21.46966 -23.89569
8 3012.611 53.104* 3.47e-19 -25.52687 -20.88734 -23.65188

Note: * indicates lag order selected by the criterion
LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error
AIC: Akaike information criterion
SC: Schwarz information criterion
HQ: Hannan-Quinn information criterion
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Null Lag1 Lag 6 Lag 12 Lag 24
Hypothesis F Prob. F Prob. F Prob. F Prob.
SEOUL-GG 14.967 .000*** 2.240 .041** 1.694 .071 1.279 .187
GG~>SEOUL 0.762 .384 0.465 .834 0.761 .689 0.879 .629
SEOULIC 8.012 .005*** 2.263 .039** 1.873 .040%** 1.152 .296
IC>SEOUL 10.019  .002%** 0.534 .782 0.979 469 0.611 921
SEOUL~GW 3.813 .052 3.690 .002%** 2.735 .002%*x* 1.995 .00 7%
GW->SEOUL 1.651 .200 1.209 .303 0.891 .557 1.063 .393
SEOUL-CN 2.335 .128 1.490 .183 2.417 .006%** 1.974 .008***
CN-SEOUL 1.281 .259 0.519 .794 0.988 462 0.708 .837
SEOUL-CB 2.859 .092 0.811 .562 1.231 .265 1.496 .077
CB-SEOUL 0.551 .459 1.298 259 1.221 271 0.866 .646

GGIC 11.909 .000*** 3.489 .003%k* 2.533 .004%** 2.344 .0071%*k*
IC*GG 6.797  .009*** 0.645 .694 1.025 428 0.819 .708
GGGW 3.820 .052 3.479 .003%k* 2.360 .008*** 1.475 .084
GW-GG 2.554 112 1.695 124 1.103 .359 0.951 .534
GG-CN 0.802 .371 1.931 .078 1.753 .059 1.759 .022%*
CN-GG 1902 .169 1.622 143 1.215 276 1.537 .064
GG~CB 1937 .165 1.768 .108 1.541 113 2926 4.E-05%*
CB~GG 1948 .164 1.496 .181 0.822 .628 1.539 .063
IC~GW 4.078 .045** 2.235 .041** 1.545 111 1.350 142
GW-IC 0.004 949 0.868 .519 0.756 .695 0.764 776
IC~CN 1.592 .208 0.654 .687 1.215 276 1.095 356
CN-IC 0.089 .766 2.505 .023** 2.183 .014** 2.029 .006%**
IC~CB 2.062 .153 0.701 .649 2.020 .025%* 1.615 .045%*
CB~IC 0.004 459 0.965 .000*** 2.826 00 7% 1.983 .00 7%

Note: ***p<0.01, **p<0.05
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Fig. 4. Result of Impulse Response Analysis
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Table 6. Result of Cholesky Decomposition Analysis Unit: %
SEOUL
Period S.E. SEOUL GG IC GW CN CB
1 0.046 100.000 0.000 0.000 0.000 0.000 0.000
6 0.113 98.286 0.681 0.169 0.701 0.044 0.119
12 0.158 98.033 0.862 0.181 0.748 0.026 0.149
24 0.223 97.892 0.964 0.187 0.773 0.0167 0.167
GG
Period S.E. SEOUL GG IC GW CN CB
1 0.038 47.860 52.139 0.000 0.000 0.000 0.000
6 0.101 66.328 27.898 0.269 0.262 1.091 4.152
12 0.136 67.957 21.113 0.393 0.329 2.574 7.635
24 0.185 68.657 16.675 0.477 0.369 3.687 10.135
IC
Period S.E. SEOUL GG IC GW CN CB
1 0.022 6.974 21.131 71.895 0.000 0.000 0.000
6 0.071 13.520 40.322 45.441 0.353 0.061 0.303
12 0.104 14.876 42.416 42.062 0.363 0.106 0.176
24 0.150 15.511 43.419 40.456 0.368 0.132 0.115
GW
Period S.E. SEOUL GG IC GW CN CB
1 0.025 1.147 5.971 1.552 91.330 0.000 0.000
6 0.056 9.509 7.636 5.974 71.709 0.466 4.705
12 0.078 9.699 6.645 6.566 70.850 0.270 5.970
24 0.109 9.701 5.999 6.896 70.509 0.159 6.733
CN
Period S.E. SEOUL GG IC GW CN CB
1 0.033 2.904 10.266 4.672 7.195 74.963 0.000
6 0.074 8.907 7.233 6.749 4.027 59.039 14.046
12 0.101 8.483 5.234 7.429 3.928 57.026 17901
24 0.139 8.113 3.977 7.856 3.892 55.777 20.385
CB
Period S.E. SEOUL GG IC GW CN CB
1 0.038 2.677 3.602 2.182 8.123 11.353 72.063
6 0.083 7.255 7.912 1.411 5.647 10.256 67.519
12 0.116 8.815 10.355 1.268 5.357 11.254 62.950
24 0.164 9.733 11.817 1.189 5.194 11.860 60.207
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