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Time Series Analysis of the Relationship between Housing Consumer Sentiment
and Regional Housing Prices in Seoul
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Abstract

This study investigated the time-series relationship between housing consumer sentiment and
housing prices in the five major districts in Seoul and also analyzed the effect of the housing
consumer sentiment on housing prices using Granger Causality and VEC (Vector Error Correction)
models. To describe the key results, first of all, housing consumer sentiment and regional housing
market prices were closely related to each other, and the consumer sentiment strongly affected
the change of housing prices. Second, the housing consumer sentiment was confirmed to have a
discriminatory effect on the housing prices among the districts in Seoul in the short term.
Specifically, the housing price of the east southern district (ESD) was the main reason for the
change in housing consumer sentiment in Seoul, and that the resulting impact was transferred to
other districts. Third, it was analyzed that regions other than the ESD would increase the housing
prices in the long term as the housing consumer sentiment turned positive, but that the ESD
would see a steady tone. Fourth, in the case of relative influence by district, housing (apartment)
price fluctuation in a district was generally found to be most affected by adjacent or competitive
districts. Through these findings, this study confirmed that there is a clear causality between
housing consumer sentiment and housing prices in each district of Seoul and that there is a
discriminatory influence on housing consumer sentiment among the districts.

Keywords: Housing Consumer Sentiment, Housing Price, Housing Market, Apartment, Granger
Causality, VECM (Vector Error Correction Model)
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Figure 1. Research area
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Variable Description Unit Source
Housing Seqtlment HSI Housing market sentiment index in Seoul 0~200 KRIHS
Characteristics
ESD | Apartment price Index in East Southern district
END | Apartment price Index in East Northern district
Housing Price - - . .
- CBD Apartment price Index in CBD district 2019.01 = 100 | Kookmin Bank
Characteristics
WSD | Apartment price Index in West Southern district
WND | Apartment price Index in West Northern district
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Figure 2. Trends of housing consumer sentiment and housing price index in Seoul
Source: KRIHS and Kookmin Bank
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Table 2. Descriptive statistics
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Level HSI ESD END CBD WSD WND
Mean 123.79 89.96 84.85 87.22 83.06 84.14
Median 123.50 88.61 82.33 85.06 80.21 80.68
Maximum 156.20 10111 101.50 101.24 101.94 102.35
Minimum 91.90 8217 7746 81.46 75.06 76.58
Std. Dev. 16.74 6.33 7.49 6.20 8.36 7.98
1st Order Difference | D(LN_HSI) D(LN_ESD) D(LN_END) D(LN_CBD) D(LN_WSD) | D(LN_WND)
Mean 0.265% 0.207% 0.206% 0.165% 0.235% 0.236%
Median 0.972% 0.224% 0.122% 0.081% 0.126% 0.156%
Maximum 17.938% 0.418% 3.861% 2.702% 4.181% 2.902%
Minimum -23.652% -0.045% -0.648% -0.511% -0.628% -0.589%
Std. Dev. 7.253% 0.120% 0.536% 0.417% 0.589% 0.478%
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Table 3. ADF and PP Unit root test results
ADF PP 1% Order ADF PP
Level .
t P t p Difference t p t p
LN_HSI -3.26** 0.02 -2.51 0.12 D(LN_HSI) -8.18*** 0.00 -8.37%** 0.00
LN_ESD 0.58 0.99 143 1.00 D(LN_ESD) -3.02** 0.04 -2.11 0.24
LN_END 111 1.00 179 1.00 D(LN_END) -4 43rxx 0.00 -4.38*** 0.00
LN_CBD 116 1.00 1.67 1.00 D(LN_CBD) -3.81x** 0.00 -3.72%** 0.01
LN_WSD 0.93 1.00 1.82 1.00 D(LN_WSD) -3.81x** 0.00 -3.72%** 0.01
LN_WND 1.69 1.00 2.24 1.00 D(LN_WND -2.85*% 0.06 -3.10** 0.03

Note: p<0.01***, p<0.05**, p<0.1*
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Table 4. Result of Granger causality analysis
Null Hypothesis lag=1 lag=6 lag=12
F p F P F P
D_LN_CBD-D_LN_HSI 7.15 0.01 146 0.20 1.82 0.06
D_LN_HSF»D_LN_CBD 23.84 0.00 6.46 0.00 452 0.00
D_LN_END-D_LN_HSI 10.29 0.00 1.65 0.14 2.07 0.03
D_LN_HSF>D_LN_END 30.17 0.00 6.76 0.00 442 0.00
D_LN_ESD»D_LN_HSI 0.01 0.90 3.30 0.01 2.22 0.02
D_LN_HSI»D_LN_ESD 9.58 0.00 2.05 0.07 2.53 0.01
D_LN_WND-D_LN_HSI 6.80 0.01 1.56 0.17 2.32 0.02
D_LN_HSF>D_LN_WND 46.44 0.00 744 0.00 3.61 0.00
D_LN_WSD»D_LN_HSI 8.66 0.00 1.55 0.17 2.23 0.02
D_LN_HSI-»D_LN_WSD 29.35 0.00 4,94 0.00 344 0.00
D_LN_END»D_LN_CBD 523 0.02 157 0.17 1.66 0.10
D_LN_CBD-~D_LN_END 10.63 0.00 2.68 0.02 2.07 0.03
D_LN_ESD~D_LN_CBD 16.68 0.00 444 0.00 2.86 0.00
D_LN_CBD-D_LN_ESD 122.22 0.00 38.89 0.00 37.98 0.00
D_LN_WND-D_LN_CBD 824 0.01 332 0.01 173 0.08
D_LN_CBD-D_LN_WND 0.00 0.99 232 0.04 119 031
D_LN_WSD-D_LN_CBD 2.10 0.15 433 0.00 2.86 0.00
D_LN_CBDD_LN_WSD 0.06 0.81 5.62 0.00 3.39 0.00
D_LN_ESD~D_LN_END 14.39 0.00 6.25 0.00 4,94 0.00
D_LN_END-D_LN_ESD 127.60 0.00 37.83 0.00 35.21 0.00
D_LN_WND-D_LN_END 33.50 0.00 7.28 0.00 3.80 0.00
D_LN_END»~D_LN_WND 13.05 0.00 443 0.00 2.26 0.02
D_LN_WSD-D_LN_END 47.62 0.00 13.45 0.00 737 0.00
D_LN_END-D_LN_WSD 36.79 0.00 11.75 0.00 7.81 0.00
D_LN_WND-D_LN_ESD 86.22 0.00 20.28 0.00 18.27 0.00
D_LN_ESD~D_LN_WND 14.23 0.00 5.02 0.00 231 0.02
D_LN_WSD-D_LN_ESD 106.56 0.00 25.74 0.00 23.20 0.00
D_LN_ESD»~D_LN_WSD 12.96 0.00 9.58 0.00 4.60 0.00
D_LN_WSD»~D_LN_WND 0.00 0.98 140 0.23 1.25 0.27
D_LN_WND-D_LN_WSD 5.86 0.02 3.74 0.00 233 0.02
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SOl ARKE Zdaliof Sttt o] AlRk= dubso
2= AIC(Akaike Information Criterion) 2+ SC (Schwarz
Information Criterion)2] A go] ZEE KT FA]
Al 71 & 12070 €A &2 2 HQ(Hannan-
Quinn Information Criterion)& 7150 & AIXIE 4
Hgh 4= QItHAsghar and Abid 2007; Seo 2020). &
A10] AL AICQF SC AR Eo] W= AR} 84 A}
7hfolakal 4 ARl 571 & 10170 HQE o1&k
ANAE Adsk= 0] Efdeirtal (et whet
A HQ 71 71 U gha HOl AR 28 BARY

9] ZIBAIRIZ B ESHATHTable 5 3.

Qe ZEEFEE Sofl W & @71E #A9
EX OIRE FFGIICE AE 2} ASA] FEIAH]
A

e e T, VECRE] £ @i olgiol Seell
CES AT A S T AT OIS S e igon 9719 A4S ek
o= L Qolth whpA & ¢4ts W I EY
Eo) gA0] EAIE Word 4 Y= QSks THEY
(Johansen'’s Cointegration Test)J} ¥4 7+ & Tt
7IHAE FEE 4 Q= VECHEES 0]848l AE5E
Table 5. Result of lag order selection
Lag LR FPE AIC SC HQ
0 NA 0.00 -52.66 -52.49 -52.59
1 519.66 0.00 -57.99 -56.84* -57.53
2 121.34 0.00 -58.74 -56.61 -57.88*
3 64.73 1.16e-33* -58.85 -55.72 -57.59
4 3241 0.00 -58.55 -54.44 -56.89
5 53.98 0.00 -58.65 -53.55 -56.59
6 55.80 0.00 -58.88 -52.80 -56.43
7 34.06 0.00 -58.80 -51.72 -55.94
8 52.89* 0.00 -59.24* -51.18 -55.99
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Table 6. Result of Johansen's cointegration test
Hypothesized No. of CE(s) Trace Statistics p Max-Eigen Value Statistics p

None 135.22%** 0.00 61.29%** 0.00

At most 1 73.93** 0.02 34.23** 0.05

At most 2 39.70 0.23 2013 033

At most 3 19.57 045 13.27 043

At most 4 6.30 0.66 5.76 0.64

At most 5 0.53 047 0.53 047

Note: p<0.01***, p<0.05**, p<0.1*

S T4
= -2303 =3 O{of7k4 + 0.20= M@ ojoi 7+
- 17703 OjO§7HZ + 3.95% A2 ojoy 7}
- 0.19**Z=EH AH|AIZ| + 5.05 )

(617|A 0.01<p*** 0.05<p**, 0.10<p*E 2/0])
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AHRXEIO SHA FeiAe] WA oAzl iRl walulet ()9 Jeke AL S
gu] R(-)9] gdgf PAE HRA=, 1 Olfe 7IE Hdole SARCE Falnet geks FA @2 2
OI710] HAJO] TR Al 0 22 BojgFoji] o] OF BEAEQICE BHH ASA] FEDY AHA2IA]
SOOI Al-- 7 A0 HAIEQl gk TAE Al e Vi T SHE ORE miui7 R0l F+)
QU] MEos P o8 Sol 59t 49 O] Jgks Bh= Z10= LIERITE
Table 7. Result of VEC model analysis

D(LN_ESD) D(LN_END) D(LN_WSD) D(LN_CBD) D(WND) D(LN_HSI)
CointEql 0.0%** 0.0%** 0.0%** 0.0%** 0.0%** -0.7*%**
CointkEq2 0.0* -0.3%** -0.2%** -0.1%** -0.1%** 7.2%%*
D(LN_ESD(-1)) 1.0%** 04 0.5%* 0.5%* 0.4** 13.2%*
D(LN_END(-1)) 0.0 -1.4%** -1.9%** -1.2%** -1.2%** -5.9
D(LN_WSD(-1)) 0.0 0.8*** 1.2%** 0.5%* 0.6%** 6.1
D(LN_CBD(-1)) -0.1%** 0.3 0.3 0.6*** 0.4** 13
D(LN_WND(-1)) 0.0 0.8*** 1.0%** 0.6%** 0.9%+* -4.2
D(LN_HSI(-1)) 0.0 0.0** 0.0%** 0.0* 0.0%** 0.2**
C 0.0** 0.0 0.0 0.0 0.0 0.0
R? 0.98 0.79 0.82 0.80 0.86 0.31
adj— R? 0.98 0.77 0.81 0.78 0.85 0.25
Log likelihood 2,976.18
AIC -58.79
sC -57.06
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position Analysis)S ol FEF AI= LM AL of gz Az BOIC) 20184 0] 2 54
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Figure 3. Results of impulse response analysis
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Table 8. Results of forecast error variance decomposition analysis in ESD and END

ESD(& = #) END(SS#)
HSI WND CBD WSD END ESD HSI WND CBD WSD END ESD
1 37 39 10.1 0.0 17 80.6 0.3 62.5 16.3 8.7 12.2 0.0
2 6.2 3.2 26.2 0.0 0.6 63.7 114 65.5 9.0 8.7 5.5 0.0
3 34 10.0 304 0.0 34 529 216 56.9 46 6.6 10.2 0.1
4 14 16.1 294 0.0 91 440 259 51.9 2.7 49 14.2 04
5 0.7 203 26.7 0.0 154 36.9 274 50.0 20 39 16.0 0.8
6 0.5 23.0 239 0.1 21.0 315 28.0 495 19 3.2 159 15
7 0.6 24.8 215 0.3 253 276 285 493 21 2.8 14.9 24
8| 06 260 196 05 286 247 | 292 487 25 25 135 35
9 0.6 26.9 181 0.7 311 225 30.0 475 3.0 24 12.2 49
10| 06 276 170 09 331 208 | 307 455 37 24 113 64
11| 0.6 28.0 16.1 12 34.6 19.5 313 429 45 24 109 8.0
12| 0.6 284 154 14 35.8 184 31.6 39.8 53 2.6 111 9.6
Table 9. Results of forecast error variance decomposition analysis in WSD and WND
WSD(AM ) WND(MS#)
HSI WND CBD WSD END ESD HSI WND CBD WSD END ESD
1 0.0 70.8 7.7 214 0.0 0.0 0.1 99.9 0.0 0.0 0.0 0.0
2 9.8 61.0 21 13.8 13.2 0.0 10.3 79.7 0.1 0.0 9.8 0.0
3 154 51.9 1.0 8.7 22.8 0.1 17.5 63.7 04 0.0 18.3 0.2
4 16.9 48.0 12 6.0 275 0.3 20.1 55.9 09 0.2 224 04
5 17.0 46.9 1.8 45 29.2 0.7 20.9 524 1.7 0.6 236 0.8
6 16.8 46.8 26 36 29.0 12 21.2 50.8 2.6 1.0 23.0 15
7 16.7 46.9 3.5 31 27.8 2.0 215 49.7 3.7 13 214 2.3
8 16.9 46.8 46 28 26.0 29 22.0 48.6 5.0 16 19.5 34
9 17.3 46.2 5.8 26 24.0 41 22.6 47.1 6.3 17 17.6 47
10 17.9 451 71 25 221 54 234 45.0 7.8 17 15.9 6.2
11| 185 434 8.5 2.5 204 6.8 24.1 425 94 16 14.8 7.7
12| 190 41.2 10.0 25 19.0 8.3 24.6 39.5 10.9 14 14.3 9.3
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Table 10. Result of forecast error variance
decomposition analysis in CBD

CBD(=24#)
HSI WND CBD WSD END ESD
1| 04 535 461 00 00 00
2| 65 520 305 00 109 00
3135 456 201 02 203 02
4173 418 147 04 252 06
5| 194 401 116 07 269 12
6209 394 98 11 267 21
71223 389 87 14 253 33
8238 382 79 16 234 50
9 |255 370 72 17 216 70
10| 270 352 67 17 201 93
11| 284 329 63 15 193 116
12293 302 59 14 193 140
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