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Abstract The purpose of this study is to explore the causal and precedence relationships between the housing
sub-market and the results of a consumer sentiment survey about the housing market. This study investigates the
relationships between the survey results and an apartment deal price index by size and bidding price rate in apartment
auctions by extending research related to consumer sentiment surveys. We surveyed the Seoul Metropolitan Area and
analyzed the results using a unit root test, cointegration test, Granger causality test, and cross-correlation test. It was
confirmed that causality exists between the survey results and apartment deal price index by size and bidding price
rate, and it was also confirmed that there are correlation and precedence relationships between them.
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Table 1. Composite Indicator
Category Detail Factors Source
Housing market's SEOUL Housing price market’s Consumer sentiment index(SHC)
Consumer sentiment Jeonse price market’s Consumer sentiment index(SJC) Korea Research Institute for
index Capital Housing price market’s Consumer sentiment index(CHC) Human Settlements
HO region Jeonse price market’s Consumer sentiment index(CJC)
Housing price index of Small apartment(SHS)
SEOUL Housing price index of Small-Middle apartment(SHSM)
Housing price index of Middle-Large apartment(SHML)
Housing price index Housing price index of Large apartment(SHL) Ministry of Land,
by Apa(rlt{lg;"m size Housing price index of Small apartment(CHS) Infra;gz;f; and
Capital Housing price index of Small-Middle apartment(CHSM)
region Housing price index of Middle-Large apartment(CHML)
Housing price index of Large apartment(CHL)
Housing Auction Bid SEOUL Housing Auction bid rate(SHA) Good Action
Rate(HA) Capital region Housing Auction bid rate(CHA) (website)
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Fig 1. Trends of Composite Indicator
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Table 2. Unit root test of Composite Indicator

ok o E Aol

Factors level 1" Difference 2" Difference
SHC -1.20288 -6.4228** -6.72355%*
SJC -0.67345 -3.59926* -3.39095*
CHC -1.29942 -6.66766** -6.00094**
CIC -0.76448 -3.09248* -3.06805*
SHS 0.130207 -3.49252%* -7.51919%*
SHSM 0.204125 -3.42179* -6.6324%**
SHML -0.39551 -3.27498* -6.44525%*
SHL -1.54663 -8.82807** -11.4537%*
CHS 0.537812 -2.71167 -7.36836**
CHSM 0.147268 -2.61813 -6.65615%*
CHML -0.77074 -1.25241 -5.94988%*
CHL -1.10423 -1.56773 -10.6918**
SHA 0.417549 -7.7988** -4.92941%%*
CHA 1.033697 -5.47794%* -6.94425%*
*p <.05, **p <01
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Table 3. Proper Time of Cointegration test

L Seoul HS Capital region HS Seoul HA Capital region HA
a
¢ AIC sC AIC sC AIC sC AIC sC
lag 0 27.91364 28.15216 26.23135 26.46986 11.04891 11.16817 1032878 10.44804
lag 1 20.43518 22.10481* 1559738 17.26701% 8.228558 8.705594* 6.457167 6.934204*
lag 2 20.56566 23.6664 15.44407 18.54481 8.245613 9.080428 6.369579* 7.204393
lag 3 21.06332 25.59517 15.44035 19.9722 8.129362 9321954 643772 7.630313
lag 4 19.73408* 25.69704 14.38046* 20.34342 7.912509% 9.462879 6488193 8.038563
*p <.05, **p <01
AT AMEE = AAIE HolH e w9l A4 4 Table 4, Result of Granger Causality Test
I Bt AAIER ERlEglen QA ¢ HE T
_B 3’(_1'7:]] %XH _‘?L% IL}Q}S]J] .?43}04 %@v‘i‘ @Xéol %] Factors statistic p-value Result
3 SHC | # | SHL | 556824 | 0.0226 Rejected
Q3 o]E 9|3 VAR r Autoregressive Model
L_}E}_ I #I31 VAR(Vector Autoregressive Model) SHL | # | SHC | 058277 | 0.4491 Adopt
123 Fgo] AT AIC#T SCHrol A7) ¥+ AA SIC | # | SHL | 50935 | 00288 Rejected
Az 4L sl on BE dlo]goA SCZro] HA7} SHL + Ne 0.52087 0.4741 Adopt
) SHML | # | SHC | 04339 | 05134 Adopt
= A o x%xb\ /\JZ% Q3A FAEAA
1= AR 12 172 atel i 24w SHC | = | SHML | 48.0959 0.0000 Rejected
< Y3 SHSM | == | SHC | 0.00065 | 09798 Adopt
%L;ﬁlﬂ‘;: 7&;@ 751].5 E3 _T_Q_‘JUHUH 1;; Xd*i]’\]%} _/}\_H] SHC = | SHSM 34.1159 0.0000 Rejected
SHS | # | SHC | 001117 | 09163 Adopt
Al 2= e 71 22t oluleE (=R 2= A
dejA ek A B e obtE R wiA), A SHC | = | SHS 24.7819 0.0000 Rejected
vl GZ7LE Alolol| = FAEo] EAEE Ao e SHML | == | sIC 0.43262 0.514 Adopt
o} web FEAR AR AR 2=} olatE R ) SIC + | SHML 22.9543 0.0000 Rejected
b A il g el A sl 710 ol SHML | # | SIC | 0.00081 | 0.9775 Adopt
A R A ke de A5 A 1l SIC | = | SHML | 142787 | 0.0005 Rejected
A 1 PA A 2 WA AR AR A oA FE(level)H SHS | # | SIC | 000201 | 0.9644 Adopt
% A}——%—o]—-—— 7 O] ;ﬂ;{é :} Zi_g_i 3;:_'1_?_15] 9}\1:]_ SJC =+ SHS 11.5456 0.0014 Rejected
CHL | = | CHC | 206271 | 0.1577 Adopt
CHC | = | CHL | 199015 | 0.0000 Rejected
4.2 JAQla2tA 2 CHML | % | CHC | 052873 | 04708 Adopt
. - . . j
lﬁzi —,]_“4_74] H@‘(Granger Causallty Test)% /\] 7:” CHC CHML 73.4329 0.0000 Rejected
- o SAse CHSM | # | CHC | 000339 | 0.9539 Adopt
2 Abgol] tiste] F Mo QlatRAlE EA4 sk CHC | | CHSM | 364171 | 00000 | Rejected
Wo g glolmzol Anpse ot olgaA o] mhoto CHS |+ | CHC | 0.00031 | 0.9861 Adopt
. . CHC || CHS | 268585 | 0.0000 Rejected
& Aglo| A AFREF 4 9= AR BiHolt) B o
olet I AR 5 2= A7 el & A CHL | | CIC | 207213 | 0.1568 Adopt
NAM= FEAF AW A FRE ol E vju)A] CIC | | CHL | 244197 | 0.0000 Rejected
0 A G2sked] g3k QR EAS skl aa 1 CHML | = | cIC 03057 0.583 Adopt
e cIC |+ | cHML | 363987 | 0.0000 Rejected
AT A AL A3Y5Hg o AR 7 =
IRz S Adstslom sC ARz ot CHSM | = | cIC | 006773 | 0.7958 Adopt
AzF 12 A8kt ciC | = | cHsMm 19.7 0.0000 Rejected
g B e BAA}E Qe]shd b [Table cHs |+ | ac 0.0494 | 0.8251 Adopt
cic | =] cus | 13219 | 0.0007 Rejected
419} 2t
SIC |+ | SHA | 142519 | 02387 Adopt
A A A FEE olSE ujujX] e} FEAIG SHA || SIC | 072522 | 03988 Adopt
2u|AE] X2k oW HAE A uw Aex] e e SHC | | SHA | 120283 | 0.0011 Rejected
. R SHA | # | SHC | 094518 0.336 Adopt
A E AR A A A SRR ofvtE H“H CHA | # | CHC | 34413 0.07 Adopt
Aol GBEs m A= Ao vkt oo F89 oA CHC | = | CHA 10.8249 0.0019 Rejected
*’ﬂ }\]ch_ iﬂlﬁﬂﬂ—?‘i UH UH/\];Q— iH]}\\:}E] X]—/,:ﬂ' _%—__%_] CHA =+ ClC 1.62474 0.2088 Adopt
i i cIC |+ | CHA | 969303 | 00032 Rejected
SHAl TR olStE HAC] FFgS vA e o= e
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Table 4. Result of Cross Correlation Test 1

Lag(i) SHC’, SHC,. SHC, ' SHC, ' SHC, . SHC, 4 SHC’, SHC,.
SHS(-i) SHS(+) SHSM(-i) SHSM(+) SHML(-) SHML(+) SHL(-) SHL(+i)

0 0.7197 0.7197 0.7387 0.7387 0.5825 0.5825 0.3092 0.3092

1 0.5662 0.7396 0.5959 0.7581 0.4269 0.6227 0.183 0.3508
2 0.4085 0.6955 0.4555 0.7205 0.2782 0.6047 0.0418 0.3727
3 0.2934 0.6804 0.3553 0.7065 0.1729 0.6032 -0.0811 0.4064

4 0.2109 0.6612 0.2763 0.6829 0.094 0.5953 -0.1409 0.4263
5 0.1471 0.6321 0.2057 0.6548 0.0347 0.5879 -0.1594 0.4208
6 0.0772 0.579 0.1284 0.6021 -0.0367 0.5591 -0.2387 0.4183
Lag(i) SJC,. SJC’. SJC, ‘ SIC, ‘ SIC, . SJC, ‘ SJC’. SJC’.
SHS(-i) SHS(+) SHSM(-i) SHSM(+) SHML(-i) SHML(+) SHL(-i) SHL(+i)

0 0.3945 0.3945 0.3893 0.3893 0.293 0.293 0.1386 0.1386

1 0.2307 0.4378 0.2366 0.4308 0.1092 0.3573 0.0007 0.2178
2 0.078 0.438 0.1022 0.4394 -0.0445 0.3778 -0.1806 0.235

3 -0.0088 0.4764 0.0286 0.4784 -0.1307 0.4131 -0.3054 0.25
4 -0.0493 0.4708 -0.0098 0.4601 -0.1701 0.398 -0.2891 0.2386
5 -0.0695 0.4605 -0.0405 0.4434 -0.1841 0.3962 -0.2421 0.2367
6 -0.0832 0.4575 -0.0661 0.4429 -0.1854 0415 -0.2548 0.2445

Table 5. Result of Cross Correlation Test 2

Lag(i) CHC,_ CHC,_ CHC, _ CHC, _ CHC, . CHC, . CHC,. CHC,_
CHS(-) CHS(+) CHSM(-i) CHSM(+) CHML(+) CHML(+) CHL(+) CHL(+)

0 0.6891 0.6891 0.7401 0.7401 0.5276 0.5276 0.0572 0.0572

1 0.5523 0.718 0.6087 0.7686 0.3865 0.5842 -0.0653 0.1428
2 0.4154 0.7056 0.4794 0.7545 0.2455 0.5931 -0.1936 0.1849
3 0.3077 0.7163 0.3805 0.7559 0.135 0.6097 -0.2963 0.2317
4 0.2268 0.709 0.3057 0.7384 0.0582 0.6142 -0.3439 0.2688
5 0.1553 0.6806 0.2334 0.7089 -0.0095 0.6103 -0.3753 0.2988
6 0.0817 0.6346 0.1537 0.6655 -0.0872 0.5942 -0.4451 0.3359
Lag(D) CEJSC(:i) CIC, CHS(+) c1{CsJAC/1}-i) cn%ﬁfﬁ) Cl—l(;\jli,(-i) CH?/JIEEH) CSLC(:i) cgi%i)
0 0.3866 0.3866 0.4052 0.4052 0.2864 0.2864 -0.0113 -0.0113

1 0.2473 0.4172 0.2673 0.4445 0.1153 0.3538 -0.1679 0.095

2 0.1188 0.413 0.147 0.4515 -0.0468 0.3768 -0.3255 0.1295
3 0.0457 0.4473 0.077 0.484 -0.1469 0.4066 -0.4344 0.151
4 0.0098 0.4387 0.038 0.4641 -0.1861 0.3979 -0.4404 0.1485
5 -0.0175 0.426 0.0042 0.4455 -0.2048 0.3956 -0.4052 0.1507
6 -0.0462 0.4269 -0.0302 0.4506 -0.2156 0.4127 -0.4101 0.1939

Table 6. Result of Cross Correlation Test 3

Lag(i) SHC,. SHC,A SJC,‘ SIC, ‘ CHC,. CHC,‘ CJC,A Cclc, .
SHA(-i) SHA(+) SHA(-i) SHA(+) CHA(-) CHA(+) CHA(H) CHA(+)

0 0.8875 0.8875 0.4701 0.4701 0.9158 0.9158 0.5117 0.5117

1 0.7509 0.8774 0.3587 0.474 0.8224 0.9104 04317 0.5487
2 0.6528 0.8015 0.284 0.4625 0.7328 0.8591 0.3723 0.5547
3 0.6348 0.7344 0.3023 0.4791 0.6912 0.7985 0.3647 0.534
4 0.6011 0.6826 0.2872 0.4403 0.6658 0.7386 0.3559 0.4641

5 0.5477 0.6485 0.2384 0.4578 0.6216 0.6933 0.3108 0.4322

6 0.4858 0.5791 0.199 0.4669 0.5511 0.6404 0.2436 0.4223
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Fig 2. Lead-lag relationship
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