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Abstract

Purpose — In Korea, there has been a recent trend that
shows housing prices have risen rapidly following the
International Monetary Fund crisis. The rapid rise in housing pri-
ces is spreading recognition of this as a factor in housing price
volatility. In addition, this raises the expectations of housing pri-
ces in the future. These expectations are based on the assump-
tion that a relationship exists between the current housing prices
and expected housing prices in the real estate industry. By per-
forming an empirical analysis on the validity of the claim that an
increase in current housing prices can be correlated with ex-
pected housing prices, this study examines whether a long-term
equilibrium relationship exists between expected housing prices
and existing housing prices. If such a relationship exists, the re-
covery of equilibrium from disequilibrium is analyzed to derive
related implications.

Research design, data, and methodology — The relationship
between current housing prices and expected housing prices
was analyzed empirically using the Vector Error Correction
Model. This model was applied to the co-integration test, the
long-term equilibrium equation among variables, and the cau-
sality test. The housing prices used in the analysis were based
on the National Housing Price Trend Survey released by
Kookmin Bank. Additionally, the Index of Industrial Product and
the Consumer Price Index were also used and were obtained
from the Bank of Korea ECOS. The monthly data analyzed
were from January 1987 to May 2015.

Results — First, a long-term equilibrium relationship was es-
tablished as one co-integration between current housing price
distribution and expected housing prices. Second, the sign of
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the long-term equilibrium relationship variable was consistent
with the theoretical sign, with the elasticity of housing price dis-
tribution to expected housing price, the industrial production, and
the consumer price volatility revealed as 1.600, 0.104,and 0.092,
respectively. This implies that the long-term effect of expected
housing price volatility on housing price distribution is more sig-
nificant than that of the industrial production and consumer price
volatility. Third, the sign of the coefficient of the error correction
term coincided with the theoretical sign. The absolute value of
the coefficient of the correction term in the industrial production
equation was 0.006, significantly larger than the coefficients for
the expected housing price and the consumer price equation. In
case of divergence from the long-term equilibrium relationship,
the state of equilibrium will be restored through changes in the
interest rate. Fourth, housing-price volatility was found to be
causal to expected housing price, and was shown to be bi-di-
rectionally causal to industrial production.

Conclusions — Based on the finding of this study, it is re-
quired to relieve the association between current housing price
distribution and expected housing price by using property taxes
and the loan-to-value policy to stabilize the housing market.
Further, the relationship between housing price distribution and
expected housing price can be examined and tested using a
sophisticated methodology and policy variables.

Keywords: Housing Distribution Price, Expected Housing Price,
VECM, Cointegration Test, Causality Test.

JEL Classifications: R30, R31, R32, L85.

1. N2

—

IMF 0|2 834t R&7t40] 555 22 = 2Z0= 2Tt
3
o

M50| 2ol dHE(random walk)E EOIIL QICt FEHHS Z7|9|
Q2= FAHMH|AO g CH7tel ACHASDE 7|0 XH20|S
2 R golct. oMY TS FUQEIIZ ML Ol T

AAzols SOz FHREIIHO| 4

7t 7|tXE =0l=



40 Cha-Soon Choi / Journal of Distribution Science 13-11 (2015) 39-46

ST 8 BSHS S0/ 20102 X 4 YTk 0lA/0] B
A3 Qich 7io] GRZDlo| TP FHSEY HEN 8
Ooz Felot 9542 FHUOR o TS Mt F2
A70| BEROIR YTk J2ilt FHRETY WSN 2002 )
ChFEvtZo] o ME ¥ 04 & U2 UOR XEs|t F
HQEJAD TR te] BAS UEHoz 2N ARL of

M
ul
0
fm
N
Y
=
Q
gt
0
A
r

Z Ojofjeh 2Folch. HYATLS0| FEHRS
22002 FEEYM1, M2, M3, Lf), FHEHELFN, FEHENE
52|, CDEL|, MHFSTAE, LPYLR|F, K75, ST
7tX|%=, GDP, GNP 5 F2 HA|ZX #3525 0|83t 243t
L getdoz REdnt FEHRS/HAME F+)2 A7 A,
O|RtEdtE F(-)2 A7t W, 7|tf FEZHAD= F(+)2| 2HA
7t = Aoz &N QULh Of2e 2EOM 2 A= 7|1E o
7oA F2 S8RIEE MESIY FHRFS/HH HEY Rels &
Mot Aak= "2l FYUFRSIHAD 7|t tA7l FEV|AY
HAE SHE d81 HEHX+YRY(VECM)S 0|83t HF
=4 SENXt ottty = Aol FH2 FHFSIHH, J|HFEIL
4, MYYMX|F, XX FET AT EXst
Al HEHEE A F7IFGBATE AT, 2 TH2A YL
OIZEIAS Al TH2 ot IS HA 2= EE=7HE 240t
Ol AIAFEE MA[SELAL ottt =22 82 L3t 2L} 280
Me dEATE DHESID, 3YOME O|EHQl Yt FYYH
= MaEoIRLh 48 234 ZaE MAlBHL, SYoM= 2%
X ZES HAISHLY.

Kim (1996)2 1973HEEl 1993ENIX|Q| AH|XIETIK|Z:, ZE
HHM2), T1=S7tHA, BXPH L0 EHA, FEHIEIY 52| Xt
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3.2.2. VECM
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4.1. H|O|H

HEE2M0| AFBEl XtE£ <Table 1>1t 20| IF T2l M=
TRV SEERAO|N LEDH OHIIERSONON 7 X|=(HP)2F ot
2% ECOSO|A HWHSH= AMYMAX|PY, AH|XHEZHK|=
(Cl) Xt2E O|BIRULCL. AHZHO| QtE Xtgs 2F AHEXH
(Census-X12)2 St O, AT} Ot Hap= AH[XIEIHK|
FCPNE L0 AMEHSE HMobsiQIth ZE AAEXEs
20109 3E 1007|E22 BES X|F+E AMESIGICEY) HASEXN
A2 19874E 1252EH 201594 57X 7t RAIEE Mo =2
2EMSIQICR).  7|CHOMItEZ(H 2  Campbell et al.  (1997),
Hamilton(1994)0| A|7HH S A =2 ™ (time-varying parameter mod-
el)2 0|8st0] REotHt ULt 2 =F0|M= Campbell et al

m

1) It had been used a monthly industrial production index as a proxy
variable of the GDP.

2) Apartment sale price index industrial production, consumer price
index is converted to log variables and expected apartment price is
level variables.

3) Cheonsei price index are being released from Kookmin Bank since
1987.

(1997)0] B¥E 2128| Halst Lee(2000)0] BHS UGSt 7
SIICt 20| ABE WSOl 7| REAZL <Table 29 2Lt

<Table 1> Variables and Data

Variables The variables description Data sources
LHP APT Sale | The real apartment distribution | Kookmin Bank,
Price sale price index(Log) NHPTS
LPI Industrial The real index of Industrial Th Bank of
Production Production(Log) Korea, ECOS
Consumer . Th Bank of
LCI Price The Consumer Price Index(Log) Korea, ECOS
Expected . .
LEH APT Price Expected APT Price Calculation
<Table 2> Descriptive Statistics of Variables
Variables Maximum Minimum Mean Std. Dev.
LHP 4.747 4.128 4.471 0.154
LPI 4.707 2.624 3.839 0.597
LCI 4.620 3.478 4.152 0.339
LEH 0.887 0.072 0.263 0.157

<Figure 1>2 OIIIERSONON7tZA D} 7|CHOMIHEIFA S| BiE 20|
£ 20F1 ot <Figure 1>0f LIEFE Hiet ZH0| OFIIER-SOHOY
JtHe AtS7|(1987-1990), B12t7[(1991-1993), Ak&7((2001-2005),
51247|(2008-2010)2 7K 2012RE AOkSE MS=AE =o|n
QICE 1991 E| 1997 HNIX|= 7|CHOIIIE 7140 HEAMO| QUX|TH
OMUETZIA FXRC| FMQt i FARH HEHE EAUCt IMF O|=
OHItES| F-SUHOHZIAO| YSOHAL 7|THOMIIEIFAR: FHIE A
2 4S5t 2ES 20|t 20084 O HAMR 2891712 3
7|7t ERIEBM £ 7HA2 CRAISHE B2 SEO|Ch 20117 E
OMItERSUHONZ AL 7|CHOMIEIFAO| &S53ks FMO| BaS
2 & Ak FEE A2 IMFAE[RL Oj5Y 389715 AVIZ &
7HAS| FME HEtEA X0l 25 20|10 QlCh OJME Ofmt
ERS7tAD 7|CHOIIEIIAS| FAZL 2F A0 W2t HCpet
LY (swing)ots HEHS EOl= A2 7|CHOMIIEZAO| it HE
(bubble)O| 27 SHAE|THA HXY OHIERS7HAN =357
[j-2O0|Ct.

<Table 3>2 OHItEFSONON7IAX|4, LYK, 2HAHE
7HX|==, Z|CHOMIIEZLAO] CHeh THel2 HE ZAntolot Hheld A
d2 Dickey and Fuller (1979)2| ADF(Augmented Dickey-Fuller)
481t Phillips and Perron (1988)2| PP(Phillips-Perron) A™S
THSIRACL ADFHEL PPEER 28 XIS Hokto] A5
122 Sfn ©e3o| EXFCHs FTIHM0 i HYe=
<Table 3>01A & 4 Q50| BE 40| KEESTL 1% Qo4
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<Figure 1> The trend of the rate of change to Apartment distribution Sale Price and Expected Apartment Price
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<Table 3> Results of Unit Root Tests

ol Xtz=2

ST ML HEkA

+ 92 Aolct

ADF PP
Variables | | gvel | Differencing | Level Differencing
Variable Variable Variable Variable
LHP -2.260 -5.661*** -1.607 -8.726***
LPI -1.826 -18.608*** -1.907 -18.627**
LCI -3.622** -12.497*** -3'83 7 -12.923***
LEH 1.652 -11.716** 2.033 -12.115%**

Note: *** and ** denote rejection of null hypothesis 1% and 5% levels
respectively.
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2tM OIMERE
OtEZHA 7Hol| Z7|Hel &2t
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DHOH7F24, AbQIARR| 4
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M-S 7to| MY
|(spurious regression) &
BN+ ok oS
moss gl SEE
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EMoIR| pECHH

A0 AR HdHET| 23

sist At <Table

4>QF ZH0| L}EFGICE

<Table 4> Results of Cointegration Tests

. Trace 2 P_e_rcent Hypothesized
Eigenvalue Statistic Critical p-value No. of CE(s)
value
0.250 111.591 40.174 0.020 None**
0.022 14.567 24.275 0.490 At most 1
0.017 6.940 12.320 0.331 At most 2
0.002 0.958 4.129 0.379 At most 3

Note 1) null hypothesis is r, alternative hypothesis is r+1
2) ** means that the hypothesis was rejected at a 5% level of
significance.

<Table 4>0M Ei= Biet Z0| OIIIERSOON7IA, ALt
Kl%=, 2HIRFE 74K, 7|CHOMIHEZHA0] 5% ®ola=E0A 1712
SHEO| EXsls Aoz HPEIYLL F, 0|5 B 2o E7[a
SEAZE EMot=s A2 LIEIL HME XYY (VECM)Z AL
8oto] Z7142 mgetA et TV HeS2| SEfNe SHeE
HE 2 QUACE A (18)2 OILIERSOHON7IE, LHA™LHR|s, AH|
274K 7|UFE7LAZIS] FY|aEBASE HEMHCE A (18)
o B7|mddA 4ol =S HHEH, ALY, 2H[X=7F (0
OfLIEZIA2 OIIERS7HA0| &(+)2| A E EUCt. of2et &
q= @M H2EHE 4 (102 0|2 F=of LX|ots A= LiEt
WL} =, OILERSOHON7HA, 7|CHOMIIEZNA, LAY, A

A27H AOIoflE E7I7d0l s ALz HOlt.

LHP = 1.600LEH + 0.104LPI + 0.092LCl + 3.264 (18)
(2479)  (0218)  (0.120)

7|CHOMIHEZHA #HEg0]| Thoto] F7| M2l ErEg2 1.6000|,
AL Hotol| ChHet F7|EFE G2 0.1040|0, AH[XH=E7F

[
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Et5{g2 0.0920[C}. 7|CHOMIHEZHAO| 1% &SoHH

Sfof CHer EHEE2
OIERSUO7IE2 F7|H22 1.600% oSott= A= 20|
ook O3 A (18)2] 22 Qe U2 tgts LIEtE AR 7|
CHOMIEZIAZ 6% RolaE0M FlStL:, Ardita Sl 48]
=270 A2l t340] 10% Fol+=L20te Hot 7o|do] H2 A
o2 FYECL Ol 7142 AIZoA = [f MYYLtEar 48|
=27t O ERSOONZHAO| OfX|= FEO0| ofF MM =
St Qitts A2z s = ATt

43. VECMS A3 Zit £

<Table 5>£ HE[QASEEEOl FH HWE HOIECL
<Table 5>01f OIESEOIZLA % Aol ZiloM 2

T Ae AN 7| FHFSOO7HY HatE(ALHPH1) 7l
7} 0.5660|04, tZt= 10.2842 &2 =FO|CL. CHV[HoR FEHR
SOHOH7HY #ale2 AH| AHSIE 7+ 2 g8 Okl A
O LIERRTE F7|2| 7|ChFE4ofoi Hele(ALEHH1)2 FEIRS
ojoh7td Hekeo] (+)el FYez AESH= A2 LIEHHOLY,
t240] 14142 LTiFoz Hor {oldo| ozt B2 Zo=z Lkt
SCh a0 Oi8HQl TI[o| MMLEF HIE(ALPIH) 7
7} 0.0460|10, t7f0| 24522 &2 +=FESE LIEL} EHV|¥o=2
AHULZO] 1% &SoIH FHREIAS 0.046% LSA7|=
Aoz LIEMRCE [7|9l AH[AREZE BSkE(4LCI-1) A7t
0.074z2 FEHRSIHA0 ()2 2z A8 =A== =0
DD M AT 2 0|24 R 2YX[SHL, tgr0] -0.6892
02 ot fold2 HOX|E HASoZ LERHCL O|Ae] EM0jA
FEERSONONZEAC] AbM| DpAHf AMRAMAMEE Q0| Hx=E2

3717t FEH2 =z Ofe M4, tgts Zeeh 8 R2k 0 Hof

OXSHBS AYMAK|SO| AT} 00062, 7|ChFE7}Zo|
A% 00049t AH[XFE7K|%0| A4 0.004mCt HOf Zto| 74
semazo| B|doz 2AHS FEMLIZE HoZ LIER
O} X OfmIEQEO|I7I A%, JICHOMIIE |, ARiAALR|
&, 2HRIZTIRI40| QXSH0| H4Tt (0| 34S JEoR
2tzto| @4l HYIHoZ HES 4+ WOt HA FS O |
Ol Zamls MSXY Bo| Mgoz FHS LAY LIZICID
sjAg & Qlck
4.4, OH QI HY At

<Table 6>2 AIC H&7|ZE AXI3S Hgsh 1K olnt 24
2A ZDO|C,  OIIIEEOHf7IZX|S(LHP),  7|CiotmtE T}
(LEH), AFRIMAIR|Z(LPI), 2HRHZ7FRIZ(LC)ZEe| 12K olt
2ol OtE R EUOI7 A2 7|CHolmtE 7} 2i0] 5% Sol+Eof
M K olmfst, AtQIMARES S S0i0f7}2{o] 10% SO
4Z0|M YEstoz QUK Olnf S Hoz EAECh A
Azt FEO SOOIz M2 LES AmEAT A Ao
= XYoL}, FHIS00IAS J|hFeslH U Wt o
Se FE o= LIERYD) Ol Fe7}z{0| A=dinl Djzf AHe
OlSof Chst 7|chot HAEIRA J|ChFHILZ #HEMo| S7lo]
ASEN MEIS wOICHs HE ojnjsict ojAto] 24 Hale
VECM BAM ZANE =718 o2 X|X|$HC}.

C|Mozl oS 47t FEHQSUOf7IZ0| ¥ FES OjX|X|
2ot Ho= SjMEit
<Table 5> Estimation Results of VECM
ALHP; ALEH; ALPI; ALCl;
time lag
coefficient t statistic coefficient t statistic coefficient t statistic coefficient t statistic
ECT: -0.002 (-1.625) -0.004 (-1.544) -0.006 (-1.113) -0.004 (-5.244)
ALHP 0.566 (10.284) -0.094 (-1.120) -0.355 (-2.185) 0.043 (1.547)
P LHPH 0.237 (3.785) -0.143 (-1.492) 0.044 (0.240) -0.030 (-0.938)
P LHP'-Z -0.140 (-2.516) 0.095 (1.114) 0.2033 (1.239) -0.044 (-1.539)
P LEHM 0.055 (1.414) 0.433 (7.264) 0.041 (0.363) 0.014 (0.728)
P LEHH -0.067 (-1.590) -0.207 (-3.170) 0.086 (0.687) -0.012 (-0.550)
P LEHFZ 0.023 (0.576) 0.071 (1.169) -0.199 (-1.692) 0.044 (2.169)
ALPI -3 0.046 (2.452) 0.023 (0.809) -0.039 (-0.712) -0.005 (-0.587)
P LPIH 0.005 (0.288) -0.001 (-0.022) -0.008 (-0.148) -0.013 (-1.389)
P LPIFZ 0.027 (1.436) -0.002 (-0.095) -0.005 (-0.096) -0.011 (-1.216)
AL CIM -0.074 (-0.689) 0.017 (0.106) -0.097 (-0.306) 0.293 (5.325)
AL CIH 0.231 (2.092) 0.052 (0.307) -0.073 (-0.225) -0.166 (-2.931)
AL CIFZ 0.070 (0.653) -0.170 (-1.035) -0.362 (-1.143) -0.126 (-2.293)
c =3 -0.001 (-1.104) 0.001 (1.546) 0.00 (3.700) 0.003 (9.035)
Adj.R- 0.430 0.164 0.001 0.179
squared
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<Table 6> Results of Granger Causality Tests

Null Hypothesis F Statistic P-value
LEH - LHP 0.989 0.398
LHP - LEH 2.711* 0.045
LPI - LHP 2.287* 0.079
LHP > LPI 2.174* 0.091
LClI - LHP 1.506 0.213
LHP - LCI 1.122 0.340

Note 1) null hypothesis is that LEH does not Granger Cause LHP(the
other variables are same)
2) ** and * denote rejection of null hypothesis 5% and 10%
levels respectively.

5 Z

rhu

= d7s HEXPYRY(VECM)S 0|83 OItERSOH
Oh7}AX|5=, 7|CHOMItETZNH, APYLX|S, 2HIRFEIHR|=2H
YR AUAE HTH2Z ML 0l o O ZHS &
ot0] SH2 A8, 70 =8 JUXN 2t 482 T
Ch =40 ALEE HOIE 7[Zh2 1987 122H 2015E 57t
X[0|tf 0| AH|AFE7HK|=2 Lhw0] HES} & HaE A8
SIRICE 2EEY 2l FEFSMOZIEXS, Z|CiFE7t, 4
PYMX]g, 2B[X27HK|RE 5% Fel+E0M 1712l SHZ0|
EMot= A2z HAEEUL). 5, FEHFSIOIZ7HA 7| ChFE47t
4, NP5, 2BIXNEVHR| 20| IR EAE GRSk
Aoz UERLE F7|odaA el 24 B39 H+= Ol2H
Foot YRS A= LIEfRCE 7|CHFE7LA #sto) oot F
SRS ESOfOf710] F7| ErHEE 1.6000|0, At HEHO
Chotol &7142l BEg2 0.104, 2HX=7t S0 Cioto] &
7|2l EHEE2 0.0920|C}. 7|CHFE47HA 19%2] S7ts F7[H2
2 FHRSHOZIAS 1.6% JSAI7|H, LG 1% S7t= &
Moz FHRFSUOZIAS 0.104%, 2HX=7F 1% S7t= ©
Moz FEHFSHOZIAS 0.092% 24 2t =0|H Ette A2
olojpttt. #EHextERy 2MoM 72l FEFSOH0H7+A
HSLE(LHPt-1) A%=7} 0.5660|0, t7f= 10.284Z2 &2 ZFO|CtL
H719] 7|UiFE471E HelE(ALEHEH)2 FER SO0t Hat
20 Il Yoz XEots A= LIEtRoLt 30| 1.414
2 diHez Hor fo|do| ®2 Fo| ULk F7|of Lrdit
HSLE(LPIt-1) =7} 0.0460|11, tg}0| 24522 =2 +ZTO=F L}
EtLh Feldoln, Tr[Hoz MYPYLO] 1% JSotH FHURS
7HAS 0.046% oSAI7l= A2 LIEHRCE T7|9] 2H|R=7t
HSHE(LCIt-1) A=t -0.0742 FERSIHAO| 3(-)2 Se= 0|
X Aoz FEE0f %M HHE 0|24 Rt LX|SHA| ¢
oL, t340] -0.6892 LMoz ROF Fo|d2 OfF ot o0
Fojg = fle A= EEELCE 0jdel ZMoM FE{F-SO0H
ZtAS] RHM| npAq b AWM o A5l 37|17t HEHY
o2 0% A1, = 0 ROt Hr[Hoz FEHFSOi7IA0
2 Zgs OIXX| Rot= A2 LYERLCY.

THFSOHOi7tA 7|CHFE7EE, Al AR
O Qlnp A AP FHRSOUOZIAS 7|70

aal

10% Fol+=0|M zHN Qnt St= A= LIERGtD, At
1 FEFSOO7IA2 dde MK Qi sl= A= LIERR
. 7|CHFEYOEAO| FEIRS LA T 2lif SHX| e OlR
deNoz FEHRSOOVIACl Q2 D2Ho|= FE47HAO
gsot2les H2|7t S8EHM FERSIHAO| J|HFEHIIAS
20| 2dl= Qoez 8| HEQ A2z ZFO|Ech MY
M| RpFY Aot 7RIS, AB|XE7HK 2] A
THLO JUHo=2 =7 Lot 0|5 # M| 7|14 md&A o
M 32|17t 2YskE ER FE2 YUMol HotE SN TS
g5t A2z FFEACL

olgfel ATtolM FEFSItAL &50| Oj2f 7|tHFEEIHAS
gSAI7IE o2z XEtL J|UFEILAO| JtAS #Heldhs
o AZE0|E =2 O|0M FEHRSIIHS E02Le A=
THEIRACE FEAT HFelE =R5H| R FEFSIHEL |
CHE7bAZel A dS 2teiotr| fiet MA LTV Sat 22
YHte BHYoz XIS =¥ + As AHAl FEHEHO|
2TECL OMERSOON7IAN F&S DjXls Relez MY
MRz, 2B[RFE7EK|E Q0 7|HFEIIAS AZHHSAS =Y
= 0|83t0] FAHoz =F510] Mot FHo| dAATt AEY
Oz} slALt. Ol Bz FHFS/IABSIS 24517(0= o
A7t s 0| SIeE=R e HO} Zust O|gX ZHOL A
Y LYoz YYH, HFM X7 S TR0 FHURS
OHOjZEAof o= Segs SNz 24 Hae art Utk
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