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VECM Analysis of the Housing Market : Focusing on the Housing Supply

A A | (Seo, Sang-Won)*
o 2 (Lee, Sang-Gun)™

< Abstract >

This study conducts a time-series analysis on the apartment housing market in Seoul, focusing on
housing supply. Six variables were analyzed : sale price, jeonse price, number of housing starts, number
of unsold homes, interest rate, and the KOSPI. The analysis employed the Vector Error Correction Model
(VECM).

The empirical analysis results can be summarized as follows : First, there are three cointegrating
relationships among the variables with housing starts adjusting faster than prices to deviations from
equilibrium. Second, jeonse price affects sale price, but the reverse does not hold. Interest rate impacts
both sale and jeonse price, while the number of unsold homes and the KOSPI affect only sale price.
Third, the number of housing starts is most influenced by its own fluctuations but is also influenced by
the number of unsold homes and sale price. In contrast, interest rate has a weak influence on the
number of housing starts. The number of housing starts influence both sale and jeonse price with a lag,
with a more pronounced effect on jeonse price.

These findings suggest that directly stimulating supply is more effective for influencing supply-side
variables than utilizing financial measures like interest rate, although interest rate significantly affects
price variables.

Keyword : Housing Supply, Housing Market, VECM, Cointegration, Variance Decomposition
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1 2 3 4 8 10

AIC [-31.67|-33.87 | -34.20 | -34.08 | -34.24|-35.05"
HQIC |-31.30| -33.19 |-33.20" | -32.77 | -31.67| -31.85
SIC |-30.76|-32.19"| -31.75 | -30.85|-28.61| -27.17

A AR e MM Eb o2 MLk ALS
5P7] ol21.90] QbR o Clket Abpol iRt 2P

VARZ 24 & AIC = SIC EA2Fo] &]43tl aig
st AIAHE AAAlAbR ket 2@id] ACe SIC
A7t 2o} gdo] ofel g mj HQICH] 2715) Ak42
AR & glon] AIC 712 thew AA} Thest
Al ARE Aol QIr}.16) B o oAE HQIC 715
o] whet 3xtae ARsHr|R )

16) QUM - 27, HHAM, p.184

2) 2R AX

o1& To

HAAAE 3 :
Aot AYPEL 2L R Y
cointegration test)g A3t 7 3AE ofHE 3
Q3 At 37} FAo] Helxoln, Autt of2f <&
8>l R|Askaict.

<E 8> 3YE g¥EL

ok | W | e | sttt | e
0 2482.124 . 127.7879 94.15
1 2505.012 | 0.2756 | 82.0121 68.52
2 2521.087 | 0.2026 | 49.8626 47.21
3 2534.203 | 0.1687 | 23.6306" 29.68
4 2540.797 | 0.0887 10.4431 15.41

<E 9> Qx4

e e
g | RATE-044LUNSOLD-20.5LKOSPI+178LSALE
(0.000) (0.367)  (0.014)
CE LSTART+0.26LUNSOLD+1.09LKOSPI-0.16LSALE
(0.000) (0.014)  (0.830)
CE LRENT-0.02LUNSOLD+0.50LKOSPI-0.91LSALE
(0.288) (0.001)  (0.000)
* YA U 92 B FWALIN 107 DIER) B Aksisteny,
sia offol BE OF £3|= 2742 pvalued 0|



oo BPRYANAA LALNYL B
(coefficient)= <& 10>0] A2]5t4
%ol D= T A2 2ujsty D12
+ 28 Al ARES Yujetth
A QAYL(CELCE3)] A0S Ami
W, AS(DLSTART)OIA Ao Z7]7F oozt
(DLSALE)Qt RAIZHDLRENT)of| B]siA] JTiA o=
et ol B7IegolA olF Al AbgollA z7go] uf
ui7ket RA7Ho] Blsh wh2A] o]HAS ofultct.
HrHEacle] FAsS dnEH 4 ooyt
HE(DLSALE)OIM = 14 - 22 A9 o7} H-52
A7t 2424 0.724, -0.192, 14 - 28 o] FA7E §
59 A7t 27 0.249, -0.1900.2 UERGTH 24
Ao] ge|HE Alge welsi -0.0020] =2tsh ofof
7h, AAPZE s ggo] ojojsich
AA7F §1-&(DLRENT)OIA = 14 - 28 Ao FA|
7b 5 Algrt 2424 1.207, -0.489=2 YE o
ofjofrtel 229 MEo] e dId2 FolstA g2
oz et
Atg HE(DLSTART)OIM = 14 - 24 9] ooz}

8
S AZUE, 28 FY F2HFo

)
N

<H 10> VECM &G4

4= DLSALE DLRENT DLSTART
CE1 -0.001™ -0.001™" 0.003
CE2 -0.002" -0.003" -0.147"
CE3 0.005 -0.016" -0.152
D1LSALE 0.724™ 0.086 7.772"
D2LSALE -0.192 -0.046 -5.973"
D1LRENT 0.249™ 1207 -4.633
D2LRENT -0.190™ -0.489™ 3.820
D1LSTART 0.000 0.004 0.172
D2LSTART 0.002 0.003 0.149"
D1LUNSOLD 0.000 0.002 -0.065
D2LUNSOLD -0.002 -0.001 -0.047
D1RATE 0.000 0.001 -0.024
D2RATE -0.002"" -0.001 0.065™
D1LKOSPI -0.008 -0.007 -0.267
D2LKOSPI -0.004 -0.006 0.300
gt 0.001™ 0.001™ -0.001
adj-R? 0.8308 0.9229 0.2883

%3 1 x p <0.1, *x p<0.05, *** p<0.01

Shn| Z¥Abe] Ap7| A o 9.2
2835 Ak <& 11>3} o] A7 Aatto] glE Zo
UERF L, ZEREO] Ao tfgt Jarque-Berr
e <® 12>0A HE ZXY LKOSPIE AQ]stiL

WAL A Reche HRsbdol 717k g,

CE 11> 2H2F ZP7| AR

o o

of oish LM 47

q482d

lag chi2

df

Prob>chi2

1 42.6766

0.2060

2 37.6942

0.3917

CE 12> 282F AAA AR

Equation

chi2

Prob>chi2

D_LSALE

35.656

0.0000

D_LRENT

51.994

0.0000

D_RATE

70.239

0.0000

D_LKOSPI

2.643

0.2668

D_LSTART

18.942

0.0001

D_LUNSOLD

1.1e+04

0.0000
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52 RFARIAT AH30Y Ad=

<2 4> ojof7t s opxleto. 2 Ahgo] WS R A ATtE <13 6>3} 2
o}, Z7be &(-)o] Aol 6/YIHA| S7tstet o]
oirf, LKOSPI, LSALE oirf, LRENT, LSALE oirf, LSALE, LSALE _ PN _ =10
Adste R&e BT AAVLE 00 43S &
: : / o], Ofoivbe ()0 Wako Y SRl £7 &
W T T oatEInt. ol Bl tfulst A4 A9 23] A
A= =7 sk olgt A 0]

oirf, LSTART, LSALE oirf, LUNSOLD, LSALE oirf, RATE, LSALE -1

0 5 0 652 0 éste‘;‘o 52 0 R _7;37]01]% 0()]:(+)g] Ho}—ag:g‘i Cg—agz% _7'<_E}‘7]> 67H9é _§__]?|_

B 209 9= 771 AR 1 371 SRt

oirf, LKOSPI, LSTART oirf, LRENT, LSTART oirf, LSALE, LSTART

oirf, LSTART, LSTART oirf, LUNSOLD, LSTART oirf, RATE, LSTART

ofof 7ol =715 = R4 m N\
022 A7l tisliA+= ulojgt ¥ BTt — ~
oF———————————— e ———————— Lo
- = - AN
ade £71%H ()9 9Fez 9= 0 1 3 — h
7]% 7;ﬂ_il\_ %7]-6]-[4- 137H% ?__Oﬂ% ?_7(6]%[4- ” o 5 0 15 20 0 5 015 20 [} 5 0 15 2
St
Graphs by irfname, impulse variable, and response variabe\:
<F 5> M7 BREEY
oirf, LKOSPI, LRENT oif, LRENT, LRENT oif, LSALE, LRENT 2) _E"J\L]_-_E'—_GH_E'_}\_—]I
005
B AN P AT FAYEREA ] 24 FA0f tish UiAg
b L wsso v g AAROR Liehd Zolak, Rk
B XM(Forecast Error Variance Decomposition)2 <+
] 574 QQI5o] Uplvise] o] olxl Atk 7]
oiff, LSTART, LRENT oiff, LUNSOLD, LRENT oif, RATE, LRENT . . -
o= 5 YUepdt}. o 772 YpHR0] o F &}
BAE 73 5, of BN 7t AR F7o| AxIsHe
o N HIES WEE 2 Ao} A 1ol S A1
\\\ ) \\\\
-005 el
[ 5 10 15 20 0 5 10 15 20 0 5 10 15 20
Step

Graphs by irfname, impulse variable, and response variable

17) 25 SHEE 5 SR &2 JdeZes 7HLKOSPI), M|IZHLRENT), OH0§ZHLSALE), 2HS(LSTART), B 24(LUNSOLD), =
(RATE)Q| =o= O{OHZtOf CHRt A|RPE FROIH HAMZIet 2b50] et 135, J™e| 2f JefiZo| ek 22 #MY



<E 13> OfO0f7} SAMRE|AD

<H 14> MM7}

I'-|II
HTI
=°|2
Y
=

Az 28 | A | dMZE] 270 | 012 | HoHt AzE| 38 | A | dAMPE) 70 | 012 | oKt
0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 | 0.004 | 0.001 | 0.266 | 0.005 | 0.008 | 0.716 1 | 0.001 | 0.000 | 0.999 | 0.000 | 0.000 | 0.000
2 | 0008 | 0.000 | 0.344 | 0.006 | 0.009 | 0.633 2 | 0.002 | 0.001 | 0.995 | 0.000 | 0.000 | 0.001
3 | 0038 | 0.001 | 0.388 | 0.009 | 0.013 | 0.552 3 | 0.001 | 0.002 | 0.994 | 0.000 | 0.001 | 0.003
4 | 0.088 | 0.003 | 0.393 | 0.013 | 0.019 | 0.483 4 | 0.010 | 0.001 | 0.985 | 0.000 | 0.000 | 0.004
5 | 0.144 | 0.010 | 0.370 | 0.019 | 0.030 | 0.428 5 | 0.033 | 0.002 | 0.960 | 0.000 | 0.000 | 0.005
6 | 0199 | 0.022 | 0.330 | 0.027 | 0.042 | 0.380 6 | 0072 | 0.012 | 0.911 | 0.001 | 0.001 | 0.004
7 | 0248 | 0.039 | 0.285 | 0.038 | 0.053 | 0.336 7 | 0.124 | 0.033 | 0.835 | 0.003 | 0.002 | 0.003
8 | 0.291 | 0.060 | 0.241 | 0.050 | 0.064 | 0.295 8 | 0.180 | 0.068 | 0.740 | 0.006 | 0.004 | 0.003
9 | 0325 | 0.080 | 0.204 | 0.062 | 0.072 | 0.258 9 | 0235 | 0.109 | 0.639 | 0.009 | 0.006 | 0.002
10 | 0.352 | 0.096 | 0.172 | 0.074 | 0.079 | 0.226 10 | 0.283 | 0.149 | 0.545 | 0.013 | 0.007 | 0.002
11 10375 | 0.109 | 0.147 | 0.086 | 0.085 | 0.198 11 | 0323 | 0.183 | 0.466 | 0.017 | 0.009 | 0.002
12 1 0393 | 0.118 | 0.127 | 0.097 | 0.089 | 0.176 12 | 0.357 | 0.210 | 0.400 | 0.021 | 0.010 | 0.002
13 | 0.408 | 0.124 | 0.110 | 0.108 | 0.093 | 0.157 13 | 0.386 | 0.229 | 0.348 | 0.025 | 0.010 | 0.002
14 | 0.420 | 0.127 | 0.096 | 0.118 | 0.097 | 0.141 14 | 0.411 | 0.242 | 0.307 | 0.028 | 0.011 | 0.002
15 | 0.431 | 0.129 | 0.085 | 0.128 | 0.100 | 0.127 15 | 0.433 | 0.251 | 0.273 | 0.030 | 0.011 | 0.002
16 | 0.440 | 0.129 | 0.076 | 0.137 | 0.103 | 0.115 16 | 0.453 | 0.256 | 0.246 | 0.032 | 0.011 | 0.002
17 | 0.448 | 0.128 | 0.068 | 0.145 | 0.106 | 0.105 17 | 0.471 | 0.259 | 0.223 | 0.034 | 0.011 | 0.002
18 | 0.455 | 0.126 | 0.061 | 0.153 | 0.108 | 0.097 18 | 0.487 | 0.260 | 0.205 | 0.035 | 0.011 | 0.002
19 | 0.461 | 0.124 | 0.055 | 0.160 | 0.110 | 0.090 19 | 0.502 | 0.260 | 0.190 | 0.036 | 0.010 | 0.002
20 | 0.466 | 0.122 | 0.050 | 0.166 | 0.112 | 0.083 20 | 0.515 | 0.260 | 0.177 | 0.036 | 0.010 | 0.002

A ojolste) BARSRRA AWE <& 132§
s Arm e 14 Akl tholbt 71.6%, FAZEH
26.6%2 &2 U132 ARSI BA Aadc 54Y
5 ue) Z2lo] ulFo0] F7K5k] AR 2074 Sl
46.6%% Aot 7oz ekt

F7} o152 £7]0l vjujsht Al4R R F7K)
13749 E] 10% ol 42 ARG AFe £7]0]
JFo] vjojsit 14Y Foll= 10%E ol Al 20
MY Zole 12% ol4e] Mg zrict

Chgos MY BARSEY AitE <E 1452
S5} A R 674Y7HAl S AP 90% o] 4o u]
F2 AN HE2 BAVE AR GFRol kot 0
2t 1Y ol 5uE| Fejot AR FFRol A 5
F1ste] 20709 ol 247 51.5%, 26.0%) 5L
ARISA H1 FAIR BlEL 17.7%2 FolEch
g ojoltel @R HAIZE U o ojolgt 4
Folo], 57} vIFE 3%cho] Busict,

18) 43l - okzof,

T

pp.27-49

‘VAREYES 0|83 BFHIIE #HEAU

ujul7teE AA71e] EAHE ]
2 7t 7R e tlx]=
=T ApolFAE BASHE AAIZH= UHUH7P0ﬂ o gt
FEEZ FAT w7 F AA7Ee] = G2 ojo]s)
= Aolck Est AHZe Ay|Ad o2 ujojrtof] 12%,
AAZEoll 27%°] 822 UEtUl= vl tjofrte ot
A7 o 2 dFH 2 vlAl= Aoz et &
7He ofuf7tolls oF 16%9] Ad=lS UEeRH oLt FA
7toll= 3%9] ulujgt dyls YERHcH

Opx|eto 2 E%(LSTARTH s *J%@H%ﬁ
<# 15>5 &0 skad

Oolv
o &

o Lo
L 03 N

o g 2y

ohd 7] AHAl] W 7 A
e ol o e P dgo] 1
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& Qerelol 10% o]z Blelc). o

OleJo] oF 1419] AIx}E .1 ALge] Aol 7ix]

T TESUAR, A9 A=, ERESUELE, 2009,



54 ST A30Y Ad=

A g2 Yepdct

ojuf7tel ©@e] AMA7H= Abzo) A& ofsF

ottt of2=2 oj

X

o
o
o
=

S

20

qog AL B

g 7]
oj7ket AAI7Eo] 50% A wo] 2

‘6‘]:% _7<'_O-] =] :Lalg x}_l_oﬂh /\]»]‘_‘HK-l oz K}t Sk

O o

ekt Algtol AlEA Bl ool A%

2 vepdet g8 Z7ke ojojop

o] thsiA= 10% o]Ate] ke 71 oL} AHZo)|
GsIAE 7% Aol Bulsiaicy.

o o e I I o o O B e i B
0 0 0 0 0 0 0
1 ] 0003 | 0.997 | 0.000 | 0.000 | 0.000 | 0.000
2 | 0002 | 0.956 | 0.001 | 0.018 | 0.006 | 0.017
3 | 0.006 | 0.929 | 0.002 | 0.018 | 0.019 | 0.027
4 | 0.009 | 0.904 | 0.002 | 0.023 | 0.027 | 0.036
5 | 0.009 | 0.878 | 0.001 | 0.030 | 0.036 | 0.046
6 | 0008 | 0.853 | 0.002 | 0.037 | 0.044 | 0.056
7 | 0007 | 0.826 | 0.002 | 0.045 | 0.051 | 0.068
8 | 0.007 | 0.800 | 0.003 | 0.052 | 0.057 | 0.080
9 | 0008 | 0.775 | 0.004 | 0.058 | 0.063 | 0.092
10 | 0.011 | 0.750 | 0.004 | 0.063 | 0.070 | 0.103
11 | 0015 | 0.725 | 0.004 | 0.067 | 0.076 | 0.112
12 | 0.021 | 0.702 | 0.004 | 0.070 | 0.083 | 0.121
13 | 0.028 | 0.679 | 0.004 | 0.072 | 0.090 | 0.128
14 | 0.036 | 0.656 | 0.004 | 0.073 | 0.098 | 0.134
15 | 0.045 | 0.634 | 0.004 | 0.073 | 0.105 | 0.139
16 | 0.055 | 0.613 | 0.004 | 0.073 | 0.112 | 0.143
17 | 0.065 | 0.593 | 0.004 | 0.072 | 0.119 | 0.147
18 | 0.076 | 0.574 | 0.004 | 0.071 | 0.126 | 0.150
19 | 0.087 | 0.555 | 0.005 | 0.069 | 0.133 | 0.152
20 | 0.098 | 0.537 | 0.005 | 0.067 | 0.140 | 0.154
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1. BROH RS AW O3, TR 2RY A7
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2. BT 2P, TEEA FHS, 2020

3. 2B 0lFA, TRHUYY| 2R AR, FHUMAH
S¢, 2004

4. 2SE, VECMRHS 0|83t ZEUAIZT HAI A4 2
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3|, 2015, pp. 179-203
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13.
14.
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LIt5t3|, 2020, pp. 75-100
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