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A Study on the Methodology to Construct a Local Housing Market Cycle
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Abstract

Although many previous studies have focused on the fluctuation of housing price after
controling for selective macro economic variables, the periodic analysis of the residential real
estate market was criticized as a result of the choice of a single index. Thus, This study
attempts to construct a model base on the general equilibrium model which considers
macro-economic indicators and then identify the equilibrium model in real estate market.
Using the dynamic factor model, we identify the relationship between this general equilibrium
model and dynamic real estate model. Furthermore, we also improve the methodology of
selection of weight on the sub-index in the housing market using Stock-Watson instead of
arbitrary selection of weight. Thus, Our forecasting model is rather systematic reflection of
sub-index using Stock-Watson dynamic factor model.

The results provide a relative cyclical behavior of patterns whether or not the markets in
16 provinces are overheating or contracting stage. We expect that provides policy implication
for the government with an appropriate timing of market intervention to stabilize or
stimulate the housing market.
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Fig. 2. Real estate space market and asset
markets
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Table 1.An Explanation of variables in the study

Sub Area  |Source Remar
.~ |Variables| Unit |classificati| of
section ks
on data
Inventory 16
housing . Metropolit
demand Housing unit an MOLIT| -
Sales
and and
supply Provinces
Prope 16
rtp Unsold Metropolit
y New | unit | an |MOLT -
Mark |Demand .
Housings| and
ets and .
Subp| Provinces
PRl Housing 16
of New .
Housin Constru Metropolit
using ction(co| unit an MOLT| -
mpletio and
n) Provinces
16
Housing hou.smg Metropolit 20156
price p an KAB
value | . =100
index and
Provinces
Househ Based
old
Mortga The on
eg % | Whole | BOK | Newly
Asset 9 Country Extend
Interest
Mark ed
Rate
ets
Loans
Interest
Rate to
Househ 16 House
old Bil Metropolit holds
Mortga KRW an BOK of.
ge and Deposi
Loans Provinces tory
Corpor
ations
Extern|Compos . The  [Statist| . . .
. Economic . Coinci
al ite p Whole | ics
. | Index dent
factor |Economic Country |Korea

Note: All variables are published in

84 |

monthly basis.
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Table 2. Adjustment of Configuration indicators 5o
Seas
Sub Variablgl}zls Exp. \'j‘:r?;)éSmooth Data 1) SEIE 2212%(dynamic factor model)
section es |, S9N g | NG [Period g and Watson(1989, 199)2 71E A7)E
¢ X4 AFEoll E8Tl= Ul H9 SdY AAI
Invent AN ZEX(factonE Bolo] A7 |sdRITE F
ory 42 = = _

) _Ix12- 3-month Hok= FERYS MG & St QoI
housingHousing| o i1 4y | M/M | moving| 22083 - I
derrend Sales || veragel " &(dynamic factor mode)e A7|=d AALEQ)
Saggl S84 ohlel HEE  ZEAGG  singe
upply e

underlying, unobserved variable)® F&ok= E
Space| el X12- Gronhoss  SOICh 7IREOR Mg Chiz maoln, 27k
Merkets e verd Housin M| 1 T/M 22:;’;2 -~ =2 ARt 135_@ 714252 (technological
and | 98 shock)o] HSal= dAtoR HE Z7|HS0|=20]
Supply . _
of |Howsing 12-mon TSI,
New |l () || (20061 S Qolmse Be ANARAALN 2
housi : i -
& compl| A :/:::;Z 2 Er)e s #=0] EVss Wt Exfsiti=
etion) VoAl EHEIT) SdE 4Ag Al ANEHE
o housing X12- Fmonth o FEE F 9 Fhesr FgEo] k. 5, o
oo price ARIM| (+) |M/M |moving|© 7 L= SEO] 1= BRsE AAY S=ola, T2
index| A average SiLke 7t A B4 Em BEa ozl
H:‘:Ze 2 OTLoAl= Stock-Watson®] SENE Q01
o -
Mortg | <12 Gmonth) 067 SO WSE FEIQ] Maria A. Arias et al.(2016)9]
Asset ARIM| (-) | M-M |moving ) = iy s
Markets| Inatgrees A average - 2YE ARSolo] FEEVIKGE ZdstalAL St
In;e:est t Rate
ate
House SEIN 29 ¥ (dynamic factor model)
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Mortg ARIM| (+) |M/M |moving| " | A% ZAAS e,
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Extern Cof“p Econo | X12- 6-month Up it~ i-i-d-N(O’Uf‘)
osite . . 12006.7
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Econo ~ €4 = QUE; +e,
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= QOI7ESA(factor loading)OlH, A f, = &AIA

BEQLOIE ¢ = (6, sen, ) 2 KESY

2 Hee ditdom ol 9] RBSERE
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parameten) & AEIHETE ot SEIEHZE (state
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ZAtEE|o| ZZE0|Z2 Xforecast error)2Y
22 {H(covariance)
Mi—1 = Y = 4B
Fypoy = Var(ng ) = 2Py Z +R

(A] 3-8)0I4 OIERAK= 1y, 012, (A 3-9)
oAl OlEQXI0] FELQI Fy, 2 HE A
HEl= theat 242 wEitgs AF 4= Qb

ZarEE{ 9| WY HE M(updating equation)

By :E(ﬁz‘Yw Y, Y g )
:ﬁz\zfl+Pz\z712,FtE17177z\z71

Py =Var(B|Y,_, Y,y )

tt—1" Pt\tflthtﬁfl tht\tfl

(] 3-1D008 K= Py, ,Z,F;,L, & 2o
B} Kalman gain) 0|, AWTHSTES GZ07} OF
ol AEE g0l tist =S HEo) sus
NERS éﬂom = dzeme  ZEA

Fy_ 7} S0, ZoimEse so Aze &
2ol Ajgos B2 HES A w1, 4,9 1
Hpgo] AjEoR & ojRolRICHAET] e

71, 2015 : 27-28).

H=EA] WY Y9 tiekgsEs e 3
3-12)1} Zon, ZARgEH BAMS g835l0] &
AFRSE Soff Fe*F=d2e Foith

240 ARgE AlRS] VesAEe # 3 &

Table 3. Descriptive stats of variables

Housi House
ng .| hold |House
Housi UEZ?Alld Const Hsum Mortg| hold |Econo
ng . ructio .g age |Mortg| mic
Housin Price
Sales n(co Intere| age |Index
gs Index
mplet st |Loans
ion) Rate
. . . . | @015 Bil. |(2010
Unit | units | units |units 6=100) % KRW | =100)
Mean (772895|82469.5 3331 953 | 449 40043 107.0
55 33
Med. |781560/68119.0/32184| 96.4 | 4.62 3977;39 107.0
12990(165641. 54774
Max. 70 0 67185 102.4 | 7.58 6.0 124.2
Min, |270700/28093.0/14100| 84.4 | 2.66 22_)2:3 92.8
std 20442238763.81024 47 | 1.28 |700149 9.3
Dev. 6.8
Skewness| -0.09 | 0.76 | 0.80 | -0.33| 0.56 | 0.35 | 0.08
Kurtosis| 279 | 245 | 394 | 215 | 248 | 224 | 1.84

A=}
o=

Aol A ATAIEY
ADF(Augmented Dickey-Fuller) T2 AH8E
AT TRl A= =M olAE 1
IFE S, OlAkE, FEHHHUEY, AVIsdR|+7}
CRIZ0] Exficks ACE LEIKIOH, 1k} AHEal
of AlSH TRl AEE = BE HeolA FR
Ve LIERICHGE 4 7).

712V5l= Aox

orgd

|

o

4o
>~

]

HJIru
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Table 4. ADF(Augmented Dickey-Fuller) test

. House
Housing House
Unsold .| hold
. Constr |Housing hold |Econo
Housing| New . . ~|Mortg .
. |uction| Price Mortg| mic
Sales | Housi age
(compl| Index age | Index
ngs . Interest
etion) Loans
Rate
-6.257 -8.653]-2.925
level| .. |-1.635| ., o |70.631] 2733|049
First|-9.882|-6.702|-9.691|-3.614 |-7.228|-6.329 |-7.271
d|ff *kk *kk *kk *kk *kk *kk *kk

Notes : *** is p<1%, ** is p<5%.
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FepARE, DT 5 Thel KE] B
2 ARE AES0] S SepE Q01 Y 31
A= 7 5 Atl B9 Log likelihoodgte -
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Z} AGEES TR0l 99% AlFeEold [oln|
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(@)
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ra
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Table 5. Dynamic factor model estimation results

10 ====FACTOR === 2RMSE -2RMSE

!
o N
/ \

Coefficient Std. Error
a 0.937*** 0.037
Qrading volume 0.429*** 0.091
Qvolume of unsold  unit 0.9371*** 0.035
Qlhousing supply 0.4871*** 0.087
Oltfousing price 0.975*** 0.030
OMortgage rate 0.853*** 0.065
OMortgage balance 0.917*** 0.037
Olgusiness cycle 0.9471%** 0.040
Avading volume -0.048 0.065
AVolume of unsold  unit 0.065 0.045
Mbousing supply -0.014 0.073
AHousing price 0.207*** 0.042
Awtortgage rate -0.246** 0.052
Mortgage balance 0.065 0.048
Asusiness cycle 0.216*** 0.052
Log likelihood -485.655
Notes : *** is p<1%, ** is p<5%.
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S2 Hol= 5 F8E FHAVIRGT FEE o

=]

2 U2 2oz FAEoITnE
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Note: +2xRMSE(root mean square error) means a 95%

confidence interval.
Fig. 3. Estimated Housing Business Index(the
whole Country)

TSt FHE A= FEE7IX]G0 FEXATRIO]
HEAARESIK|4(K-REMAPAIS)? AHRHEH, =

QY] ZEATIRST} SHEAT FEEET
R0 WEAe A9 RAst BES ) Tht

_l

FEATAY HEMZERAT B oo F

BRIl s Aalshs eAllg HoIr. of
Bet Aols BEGel] REANEEKGE
REAAS AHIRRIEIRGS] gl Tigo] EX)

AlEC] HIHO=R ZOIE HOlE ZI0E FAHLL

’ ——Estimated Housing Business Index ——K-REMAP Index EEE
- Lo
1300
i 1200
T LoD
- oo
0.0
- 80.0
0.0
i £0.0

2009m3
2009me
2015m3
2015me
2015m3
2015m1z
2016m3
2016me
2016m3
2016m12

o

£
a
=]
=
@

2010m3
2010me
2010m39
2010m1z
2011m3
2011me
2011m3
2011m1z
2012m3
2012me
2012m3
2012mi1z
2013m3
2013me
2013m39
2013m1z
2014m3
2014me
2014m3
2014m12

Fig. 4. K-REMAP index and Estimated Housing

Business Index(the whole Country)
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Table 6. Business-cycle peaks and troughs
identification criteria of Arias et al.(2016)

Af,  t2]t1] ¢t

t+1[t+2 |t+3 |t+4|t+5|t+6

peak | + [+ |+ |- |- |-|-|-]-

sign

troughs| - | - | - |+ |+ |+ | +]|+ |+

Notes: Arias et al.(2016) peaks and troughs identification
criteria are prepared to reflect the decision process of
NBER Business Cycle Planning Committee.
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Fig. 5. Estimated Housing Business Index and Adjustment of Configuration indicators(National level)
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Table 7. Correlation between Estimated Housing
Business Index and Configuration indicators
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New |uction| Price Mortg| mic
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etion) Rate Loans
corr| -0.21| 0.05 | 0.01 | 0.54 | 0.26 | 0.03 | 0.06
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Note: +2xRMSE(root mean square error) means a 95% confidence interval.

Fig. 6. Estimated Seoul Metropolitan Area Housing Business Index(FACTOR)
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Fig. 8. Estimated 8 Provinces Housing Business Index(FACTOR)
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Table 8. 16 Metropolitan and Provinces Housing
Business Index Amplitude

Table 9 Business-cycle peaks and troughs for
the 16 largest Korea. areas(2008.7~2017.2)

Seoul
Metropolitan|SEO IC GG
Area
Max. 752 283 544
[Min.| 2.32 6.89 4.65
Max+|Min.| [9.84 9.72 1009
5
Metropolitan| BS DG DG DJ US
Cities
Max 6.06 290 4.45 391 564
[Min.| 6.62 516 5.64 489 297
Max+|Min.| |1268 8.06 1008 8.81 8.61
8 Provinces|GW CB CN JB JN GB GN JJ
Max 466 1.57 546 3.14 6.69 3.21 6.78 342
[Min.| 7.12 373 2.80 6.74 2.76 7.39 1063 7.95
Max+|Min.| |11.77 530 8.26 9.88 9.45 1060 1741 11.37
Notes: SEO=seoul. IC=Inchen, GG=Gyeonggi, BS=Busan,
DG=Daegu, GJ=Gwangju, DJ=Daejeon, US=Ulsan,
GW=Gangwon, CB=Chungbuk, CN=Chungnam,
JB=Jeonbuk, JN=Jeonnam, GB=Gyeongbuk,

GN=Gyeongnam, JJ=Jeju.
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8 | 4 | 1 2 10| 2] 8 | °
IC 2008.|2009.(2010./2011.12012.|2013.|2014.| 2015.
12 7 4 1 7 9 10 9
2008.{2009.{2012.
GGl 75 || | |-
2010.{2015.|2016.
BS - 1616 |6 |~ T i
DG 2009./2010./2011.12012.|2015.
7|8 1| 4|5 | i
2008.{2009.{2012.|2015.
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" l6 ] 25166 |~
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Tl 7 41|49
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GW=Gangwon, CB=Chungbuk, CN=Chungnam,
JB=Jeonbuk, JN=Jeonnam, GB=Gyeongbuk,

GN=Gyeongnam, JJ=Jeju.
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