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Abstract
This study reviews theoretical considerations and past studies about real estate prices, macroeconomic
variables, and real estate policies. Monthly data from January 2003 to June 2021 are used, and a VEC model, the
most widely used multivariate time series analysis method, is employed for analysis. Through the model, the
effects of macroeconomic variables and real estate regulatory policies on real estate prices in Seoul are
analyzed. Findings are summarized as follows. First, macroeconomic variables such as money supply and
interest rates do not have a significant impact on Seoul’s apartment prices. Due to the high demand for housing
and insufficient supply, there is a demand for buying a home regardless of macroeconomic booms or recessions.
Second, tax and financial regulatory policies have an initial impact on the rise in apartment prices in Seoul, and
their influence diminishes over time. Third, anti-speculation zones are expected to decrease apartment prices
through the suppression of demand. However, these zones cause a rise in apartment prices. This could be
understood as a lock-in effect due to the strengthening of capital gains tax. Fourth, the price ceiling did not
decrease apartment prices. These findings propose that, in Seoul, where demand is high and supply is
insufficient, the supply of high-quality and sufficient housing should be prioritized over various regulations
such as tax regulations, financial regulations, anti-speculation zones, and price caps. Moreover, the findings
provide an implication that city-specific real estate policies should be implemented for Seoul rather than
regulation-oriented approaches in public policy.
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Table 1. Variables and Sources

Variable Source
1P Bank of Korea
M2 Bank of Korea
CD Bank of Korea
SEOUL_CPI Bank of Korea

SEOUL_APT_PRICE Korea Real Estate Agency

SEOUL_TAX Operational Definition
SEOUL_FINANCE Operational Definition
SEOUL_AREA Operational Definition
SEOUL_SALE Operational Definition




HAEHR SSLFEM0| M2 OHEZ A0 O|Xl= Fg 27

A, B4 5 thkdt @4do] WS Ho o]
SHHjolE 9] B A2 FF 5S
olA] ABHAo] tﬂom A Fck gk ErEAe
A AL dfl%2] ZeH% o
s ek S92 A7 E5f EPEst Holg=
ﬁ&%% 45 iHi— %94 34*3—0“ AR Eﬂ"]‘ﬂ% g

ook S A s A %oﬂ.
Table 2014] 50| ARRMIAIAISHIIP) €912
7 54 1ol (o] 11685 e oo
ROl 27 e Qo] 17 222 13
s 7é3’4- A2 -19.606 02 -2]=59] tgrH Tt &}
A Yeb Durbin-Watson 3= 2.0542 12} =}
2 530 AR A (IP) & g skttt
BoE(M2) Sl A% A3 ddlolH tgto]
34912 Utz 9lom goleznct 24 Ueh}
1tk o]of 13} XE-S 3PSt A3} tZFL -1.967
0 goyaze]gkurt o Hs] ZA e} 27 7
2 WPkt o] uf t3h2 -9.150°0.2 FolFE
1%29]1 -3.460X c} 24| LRIl 91 © ¥ Durbin-
Watson Z}& 2.016 0 2 29| 7V4A Z23= Ho|1

0] 22} A2 F 3l SoFFH(M2) W45 S tst
et
=2](CD)= YlolE 9] tgho] -1.22302 o)

Z 1% -3.460, 5%z -2.875, 10%z'H -2.574
B} 3A v §lo] 13} A& skl o
1 A7} tg}o] -8.0182 3-0]4= 1%2] -3.460 2 T}
A VAL Qlo] QP8-S SRR o 2 ok
t}. T=5F Durbin-Watson %}:E 2.0222 L]-E]-b]u_l A
0] 12} AHE-S B3l FE A= QPgstE olF

A &AH|AHE7HA]4*(SEOUL_CPI)+= EﬂOlEH

Table 2. Unit Root Test Results 1

L SEOUL
Division 1P M2 CD CPI

t-value -1.168 3.491 -1.223 -3.158
p-value  0.688 1.000 0.665 0.024
1%level -3.460 -3.460 -3.460 -3.460

Level
Variable 5% level -2.875 -2.875 -2.875 -2.875
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Table 3. Unit Root Test Results 2

. SEOUL_APT_ SEOUL_
Division PRICE SEOUL_TAX FINANCE SEOUL_AREA SEOUL_SALE
t-value -0.663 -0.685 -0.619 -1.196 -1.652
p-value 0.852 0.847 0.863 0.677 0.454
Level 1% level -3.460 -3.460 -3.460 -3.460 -3.460
Variable 5% level -2.875 -2.874 -2.874 -2.874 -2.874
10% level -2.574 -2.574 -2.574 -2.574 -2.574
Durbin-Watson 2.003 1.920 1.857 1.970 1.976
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Difference p-Value 0.000 0.000 0.000 0.000 0.000
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Table 6. Granger Causality Analysis Results

L lags1 lags2 lags3 lags4
Division

F-Value Prob  F-Value Prob F-Value Prob F-Value Prob
DIIP — DSEOUL_APT_PRICE 3.209 0.075 2.264 0.106 2.419 0.067 1.855 0.120
DSEOUL_APT_PRICE — DIIP 0.198 0.657 1.607 0.203 1.241 0.296 0.786 0.536
DM2 — DSEOUL_APT_PRICE 0.308 0.580 0.770 0.464 0.623 0.601 0.601 0.662
DSEOUL_APT_PRICE — DM?2 0.076 0.784 0.191 0.826 0.170 0.917 0.249 0.910
DCD — DSEOUL_APT_PRICE 0.137 0.712 0.273 0.761 0.643 0.588 0.726 0.575
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Table 6. Continued

. lags1 lags2 lags3 lags4
Division
F-Value Prob  F-Value Prob F-Value Prob F-Value Prob
DSEOUL_APT_PRICE — DCD 12.857 0.000 6.377 0.002 4440 0.005 3.261 0.013

DSEOUL_CPI —DSEOUL_APT_PRICE 0.293 0.589 0.248 0.781 1.146 0.331 0.852 0.494

DSEOUL_APT_PRICE — DSEOUL_CPI 0.102 0.750 0.287 0.751 0.088 0.966 0.615 0.652

DSEOUL_TAX — DSEOUL_APT_PRICE ~ 8.009 0.005 4.075 0.018 3.085 0.028 2490 0.044

DSEOUL_APT_PRICE —DSEOUL_TAX  1.447 0.230 3.153 0.045 2.944 0.034 3.064 0.018

SEOUL_FINANCE — DSEOUL_APT_PRICE 7.778 0.006 4.037 0.019 2.667 0.049 1.977 0.099

DSEOUL_APT_PRICE — SEOUL_FINANCE 13.892 0.000 7.658 0.001 5.126 0.002 3.905 0.004

DSEOUL_AREA — DSEOUL_APT_PRICE 1902 0.169 0.975 0.379 0.668 0.573 0.513 0.726

DSEOUL_APT_PRICE — DSEOUL_AREA 1954 0.164 1.047 0.353 0.668 0.573 0.544 0.703

SEOUL_SALE — DSEOUL_APT_PRICE 0.000 0.988 0.018 0.982 0.052 0.984 0.045 0.996

DSEOUL_APT_PRICE — SEOUL_SALE 0.066 0.797 0.093 0.912 0.087 0.967 0.097 0.984

DM2 — DIIP 0.000 0.991 0.526 0.592 1.150 0.330 0.980 0.419

DIIP —DM2 0.814 0.368 0.719 0.488 1.033 0.379 1.063 0.376

DCD — DIIP 1.043 0.308 2.514 0.083 2.324 0.076 1.345 0.254

DIIP —DCD 11.203 0.001 8.486 0.000 7.545 0.000 5.857 0.000
DSEOUL_CPI — DIIP 0.570 0.451 1.031 0.358 0.777 0.508 0.681 0.606
DIIP — DSEOUL_CPI 0.014 0.906 0.493 0.612 0.795 0.498 1.145 0.337
DSEOUL_TAX — DIIP 0.373 0.542 0.494 0.611 0.720 0.541 1.119 0.349
DIIP — DSEOUL_TAX 8.597 0.004 4.541 0.012 3.503 0.016 2.522  0.042
SEOUL_FINANCE — DIIP 3.821 0.052 1.889 0.154 1.793 0.150 1.512 0.200
DIIP — SEOUL_FINANCE 0.196 0.658 0.763 0.468 0.902 0.441 0.729 0.573
DSEOUL_AREA — DIIP 11.905 0.001 6.821 0.001 5.616 0.001 4.053 0.004
DIIP — DSEOUL_AREA 0.108 0.743 0.255 0.775 0.288 0.834 1.092 0.361
SEOUL_SALE — DIIP 2.035 0.155 1.489 0.228 1.134 0.336 1.232 0.299
DIIP —SEOUL_SALE 4998 0.026 2.332 0.100 1.565 0.199 1.195 0.314
DCD —DM2 0.210 0.647 0.288 0.750 1.071 0.363 1.212 0.307

DM2 —DCD 0.001 0.980 0.071 0.931 0.295 0.829 0.377 0.825
DSEOUL_CPI—DM2 0.002 0.965 0.066 0.937 0.127 0.944 0.371 0.829
DM2 — DSEOUL_CPI 0.070 0.791 0.452 0.637 0.925 0.429 0.501 0.735
DSEOUL_TAX —DM2 0.145 0.704 0.108 0.898 0.252 0.860 1.605 0.174
DM2 — DSEOUL_TAX 0.186 0.667 0.596 0.552 0.398 0.754 0.402 0.807
SEOUL_FINANCE —DM2 0.329 0.567 0.723 0.486 1.095 0.352 1.099 0.358
DM2 — SEOUL_FINANCE 1.665 0.198 0.920 0.400 0.797 0.497 0.718 0.581
DSEOUL_AREA —DM2 0.001 0.981 0.291 0.748 1.194 0.313 1.008 0.404
DM2 — DSEOUL_AREA 0.224 0.636 1.466 0.233 1.682 0.172 1.235 0.297
SEOUL_SALE — DM2 0.027 0.870 1.508 0.224 1.422 0.237 0.737 0.567
DM2 — SEOUL_SALE 0.011 0.915 0.772 0.463 0.537 0.657 1.037 0.389
DSEOUL_CPI —DCD 0.000 0.988 0.130 0.878 0.192 0.902 0.380 0.823
DCD — DSEOUL_CPI 0.019 0.890 0.018 0.982 0.217 0.884 0.140 0.967
DSEOUL_TAX —DCD 8.878 0.003 4.600 0.011 3.215 0.024 2.722 0.031
DCD — DSEOUL_TAX 2.004 0.158 1.734 0.179 4.845 0.003 4.786 0.001
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Table 6. Continued

. lags1 lags2 lags3 lags4
Division
F-Value Prob F-Value Prob F-Value Prob F-Value Prob
SEOUL_FINANCE —DCD 8.684 0.004 5.889 0.003 3.931 0.009 2911 0.023
DCD — SEOUL_FINANCE 0.120 0.730 0426 0.654 0.321 0.810 0.207 0.935
DSEOUL_AREA —DCD 16.058 0.000 20.597 0.000 13.933 0.000 11.636 0.000
DCD — DSEOUL_AREA 1166 0.282 0915 0.402  1.223 0.302 0947 0.438
SEOUL_SALE —DCD 1.391 0.240 0.984 0.376 1.263 0.288 1.084 0.365
DCD — SEOUL_SALE 8312 0.004 4.138 0.017 3.673 0.013 2.744 0.030
DSEOUL_TAX — DSEOUL_CPI 2.284 0.132 0.869 0.421 3.717 0.012 2.376 0.053
DSEOUL_CPI — DSEOUL_TAX 0.027 0.869 0.016 0.984 3.357 0.020 4.013 0.004
SEOUL_FINANCE — DSEOUL_CPI 2191 0.140 1.708 0.184 1.677 0.173 1.199 0.313
DSEOUL_CPI — SEOUL_FINANCE 0.003 0.960 1.513 0.223 2.718 0.046 2.001 0.096
DSEOUL_AREA — DSEOUL_CPI 0.255 0.614 0.298 0.743 2.394 0.070 1.435 0.224
DSEOUL_CPI — DSEOUL_AREA 0.660 0.418 0.437 0.646 0383 0.765 0.785 0.536
SEOUL_SALE — DSEOUL_CPI 0.050 0.824 0.166 0.847 1.047 0.373 0.907 0.461
DSEOUL_CPI — SEOUL_SALE 0.086 0.770 0.040 0.961 0.079 0.971 1.112 0.352
SEOUL_FINANCE — DSEOUL_TAX 2251 0135 1628 0199 1116 0.344 1.014 0.401
DSEOUL_TAX — SEOUL_FINANCE 0.007 0.936 0.118 0.889 0.166 0.919 0.103 0.982
DSEOUL_AREA — DSEOUL_TAX 13.456 0.000 6.652 0.002 4.293 0.006 3.274 0.013
DSEOUL_TAX — DSEOUL_AREA 0.000 0.987 0.377 0.687 0.263 0.852 0.199 0.939
SEOUL_SALE — DSEOUL_TAX 0.000 0986  0.318 0.728 0.196 0.899 0.142 0.966
DSEOUL_TAX — SEOUL_SALE 0.617 0.433 0.814 0.445 0.535 0.659 0.679 0.607
DSEOUL_AREA — SEOUL_FINANCE 0.540 0.463 1.269 0.283 0.855 0.465 0.653 0.625
SEOUL_FINANCE — DSEOUL_AREA 0.002 0.965 4.588 0.011 3.035 0.030 2.318 0.058
SEOUL_SALE — SEOUL_FINANCE 0.000 1.000 0.000 1.000 0.041 0989 0.031 0.998
SEOUL_FINANCE — SEOUL_SALE 0.000 1.000 0.000 1.000 0.251 0.860 0.186 0.946
SEOUL_SALE — DSEOUL_AREA 0.000 1.000 0.000 1.000 0.000 1.000 0.000 1.000
DSEOUL_AREA — SEOUL_SALE 0.000 1.000 0.000 1.000 1.385 0.248 1.024 0.396
44 2% MY U 24 F AHIL 9lo] VECE 0.2 A shed, A|XE ol
441 Z2ERY 43 sgehd go] Beki B240] Bolx] uf
AAE HlolEl= AP0 R SA], A-A, =8 of 1~32p7FA] o] Ao Histe] A& o] ShaL
A, B2 & Eorst A7) wol o] & AALS)s)H ol& &3] 7 22 AIC(Akaike’s Information
= O AAS Agsict 18y JfEA ] W Criterion)2} SC(Schwarz Criterion) gt 7HA|+&=
7 EETAAGS T H R o5 B A Aol B 2HE AT T dubEe
2 9Pt Y 4 ik webd B ATl FAE 2 AICZhS scghurh siet]e|o] 8 v A5}
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Table 7. Estimation Result of the Appropriate Time
Difference Model

Time Difference Model

Division First Second Third
Model Model Model
AIC 37.119 36.282 36.185*
SC 38.802* 39.235 40.418

*; AIC, SC Minimum

3}9iTHTable 7).

4.42 VEC 2% Z1}

TR 24 A3t FHolz 971 4= olAdol| A A3
A7 vebdol whet 132 VAR Fo] oFd VEC
RPo= AHsIHrh LY A4S sk 1
2 3APMA LS AA SCHH& 71E2 = T3k
o] 7P A2 12 B g Asklrt TRk A <
TA A} AXGA IR ABE THeE B
ol A8 W] A otE w7 AR,

AR A, S0, =R, 2HRET7HAIS 24

Table 8. VEC Model Long-Term Equilibrium Relation-

ship
Variable Coefficient gt;?:;z(i t-value
SEOUL_APT_ 1
PRICE(-1)
1IP(-1) 2.047999 -0.87928 2.32917
M2(-1) 0.002471 -0.00013 18.3714
CD(-1) -3.06181 -4.20136 -0.72877
SEOUL_CPI(-1) 0.010899 -0.05467 0.19937
SEOUL_TAX(-1) 2.009144 -1.65717 1.21240
Fll\lsllil(\?géf-l) -5.63365 -4.29093 -1.31292
SEOUL_AREA(-1) 0.026134 -0.06313 0.41394
SEOUL_SALE(-1) 2.025634 -2.54068 0.79728
C -1.92787
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Table 9. VEC Model Short-Term Equilibrium Relationship

Error SEOUL_ SEOUL_ SEOUL_ SEOUL_ SEOUL_ D M2 1P SEOUL_
Correction SALE AREA FINANCE TAX CPI APT_RICE
-0.00115  -0.58558  -0.00194  -0.01659  -0.00216  0.000633 -1610.09  -0.04843  0.011614

error term 0.00521 0.25653 0.00333 0.00827 0.00379 0.00181 92.141 0.01951 0.00727
[-0.22058] [-2.28269] [-0.58267] [-2.00676] [-0.56938] [0.34902] [-17.4742] [-2.48223] [1.59691]

-0.49562 0.27104 -0.02081  0.015898  -0.02731  -0.04139  -698.832  0.298168 0.066663

SEOUL_SALE  0.06189 3.04677 0.03959 0.09816 0.04502 0.02153 1094.35 0.23175 0.08638
[-8.00856] [0.08896] [-0.52562] [0.16195] [-0.60669] [-1.92205] [-0.63858] [1.28660] [0.77176]

-0.00042  -0.40895 0.001962  0.00732  0.000146 -2.22E-05 1.197358 0.013969  0.004518

SEOUL_AREA  0.00139 0.06835 0.00089 0.0022 0.00101 0.00048 24.5516 0.0052 0.00194
[-0.29867] [-5.98287] [2.20933] [3.32383] [0.14497] [-0.04588] [0.04877] [2.68674] [2.33153]

0.018095 -11.445 -0.72466 -0.27104 -0.09921 0.009275 -3672.74 0.00335 -0.42254

FSIEI(Z.[;II(‘Z_E 0.10262 5.05228 0.06565 0.16278 0.07465 0.03571 1814.7 0.38429 0.14324
[0.17633] [-2.26532] [-11.0384] [-1.66511] [-1.32901] [0.25975] [-2.02388] [0.00872] [-2.95000]

-0.0043 -1.54811 -0.0098 -0.52866  0.032829  0.033457 1190.336  -0.14836  -0.12359

SEOUL_TAX  0.03729 1.83584 0.02385 0.05915 0.02713 0.01297 659.406 0.13964 0.05205
[-0.11537] [-0.84327] [-0.41087] [-8.93782] [1.21023] [2.57869] [1.80516] [-1.06244] [-2.37459]

-0.01341  1.248666  0.089413  -0.24858  0.236873  0.002724 1255946  0.002922  0.080693

SEOUL_CPI 0.09375 4.61531 0.05997 0.1487 0.0682 0.03262 1657.75 0.35106 0.13085
[-0.14303] [0.27055] [1.49092] [-1.67172] [3.47346] [0.08352] [0.75762] [0.00832] [0.61669]

0.462747 -32.175 -0.20255  0.098122  -0.01465  -0.02835  -141.221  -1.06899  -0.33131

CD 0.19319 9.51118 0.12359 0.30644 0.14054 0.06722 3416.27 0.72346 0.26965
[2.39526] [-3.38286] [-1.63893] [0.32020] [-0.10424] [-0.42175] [-0.04134] [-1.47762] [-1.22868]

1.78E-06  0.000396  4.19E-08  1.23E-05  2.29E-06  -4.13E-07 0.349875  3.10E-05 -6.42E-06

M2 3.80E-06 0.00019 2.40E-06  6.00E-06  2.70E-06  1.30E-06 0.06679 1.40E-05  5.30E-06
[0.47146] [2.12891] [0.01735] [2.04998] [0.83438] [-0.31451] [5.23855] [2.19280] [-1.21837]

0.025183  -0.43436  -0.01964 0.078966  -0.01018  0.004603  949.4206 -0.57846  0.016017

1P 0.01502 0.73933 0.00961 0.02382 0.01092 0.00523 265.557 0.05624 0.02096
[1.67690] [-0.58751] [-2.04477] [3.31509] [-0.93155] [0.88102] [3.57521] [-10.2863] [0.76413]

-0.0017 1.38344 0.11719  0.285053 0.018018 0.026158 922.3752  -0.05376  -0.18104

ASP].'EFOEILC_E 0.0484 2.3826 0.03096 0.07676 0.0352 0.01684 855.795 0.18123 0.06755
[-0.03511] [0.58064] [3.78529] [3.71335] [0.51179] [1.55349] [1.07780] [-0.29665] [-2.68019]

0.002106  -0.20622  -0.01557  0.041117 0.120036 0.000566  -129.243  0.011851 -0.0165

C 0.03116 1.53429 0.01994 0.04943 0.02267 0.01084 551.095 0.1167 0.0435
[0.06756] [-0.13440] [-0.78084] [0.83177] [5.29479] [0.05217] [-0.23452] [0.10155] [-0.37934]

R-squared  0.299207  0.32103  0.430206  0.37393 0.06987  0.078906 0.765865 0.421341  0.164746

R—sgl(iired 0.265187  0.28807  0.402546  0.343539  0.024718 0.034193  0.754499  0.39325 0.1242

Akaike information criterion 37.119
Schwarz criterion 38.802

*: absolute value 1.96<p
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Response of DSEOUL_APT_PRICE to DIIP

Response of DSEOUL_APT_PRICE to DCD

Response of DSEOUL_APT_PRICE to DSEOUL_TAX

.6

Response of DSEOUL_APT_PRICE to DSEOUL_AREA
.6

Response of DSEOUL_APT_PRICE to DDM2

Response of DSEOUL_APT_PRICE to SEOUL_CP!
.6

Response of DSEOUL_APT_PRICE to DSEOUL_FINANCE
.6

Response of DSEOUL_APT_PRICE to DSEOUL_SALE
.6

Fig. 2. Shock Response Result
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Table 10. Variance Decomposition Prediction Error

Results
SEOUL_
Period S.E. APT_ 1P M2 CD
PRICE

1 0.564 100.000 0.000 0.000 0.000
2 0.732 95.156 0.291 0.513 0.574
3 0.851 95.406 0.216 0.740 0.794
4 0.971 95.387 0.228 0.588 0.769
5 1.069 95.361 0.201 0.667 0.855
6 1.162 95.378 0.196 0.661 0.863
7 1.247 95.416 0.187 0.638 0.889
8 1.327 95.423 0.180 0.642 0.903
9 1.402 95.436 0.176 0.640 0914
10 1474 95.448 0.171 0.634 0.924
Period SEOUL_ SEOUL_ SEOUL_ SEOUL_ SEOUL_
CPI TAX FINANCE AREA SALE

1 0.000 0.000 0.000 0.000 0.000
2 0.044 1.153 0.864 1.236 0.169
3 0.101 0.954 0.689 0.930 0.170
4 0.128 1.002 0.751 0989 0.158
5 0.143 0.985 0.704 0907 0.177
6 0.157 0.973 0.717 0.885 0.170
7 0.166 0.973 0.699 0.858 0.175
8 0.173 0.967 0.698 0.839 0.174
9 0.179  0.964 0.692 0.824 0.175
10 0.184 0.962 0.689 0.813 0.175
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