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The Equilibrium Mechanism on the Metropolitan Housing Space and
Capital Markets with Structural Breaks

o|R5" - QAN
Lee, Moo Song - Yu, Jung Suk

This paper studies that the space market and the capital market are closely related and in the
adjustment process through housing price increase and decrease by applying the panel
system GMM model estimation for the metropolitan housing market to the DiPasquale and
Wheaton quadrant correction model.

We find that the nature of housing asset is changing through structural breaks in the housing
market considering the rental income-oriented asset in housing price decrease and the capital
gains-oriented asset in housing price increase.

The metropolitan housing market has functioned as the capital gains-oriented sales market so
far, with the jeonse price and sales price being heavily dependent on the expected price
change of the housing property, while the sales price is affected and decided by the rental
price in the normal quadrant model. In result, we find that the metropolitan housing market
is not an efficient market coupling with the space market and the capital market.

As the low-growth era is warned, the housing market is expected to be residential
service-oriented. The housing policy needs to go further than the capital market-oriented
anti-speculative measures in real estate and pump-priming efforts and aim at stabilizing the
space markets in the future in order that the capital market and the space market are
balanced.
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ritp | between | 49.311| 1.885| 47.190| 50.794| 3 FHLo Hoe R ©hQjto] EXstA] &
within 6439 39.953| 66.204| 113 = 70 uﬂ:,}uronq U0 A] B2t 12} AFES
o (O LOT SZGL S 3 @ Ao a5 geldel EAs gt A
- etween 7
stock ' : : : ol do| H=7iog bvy
within 0418 3973 6695 113 Pj] = q] 05] L}E}J oq _ .
ke: X O [e> al7 A
overall 0963] 0067] 4317] 338 P82 DW AR RS B2 SMAIA
In_hti | between| 2.160| 0.129| 2012| 2245 3 S Bt IAFREHOA = JA|I7HA &4, AHAEA]
within 0.957| 0.003| 4.336(112.7 S UEH = 2A1R WA= Colwello] A& st
overall 0.407| 1.458| 4.308| 339 H]—ﬂ Zzl-o] UHUH ]-7_:1| q-]A] 7(1,&1]1]]-]13]17]-7:1 H]‘é‘e =
i petween) 352) DIZ 340 IMOL 3 #uaz shol Y4B Pyt 3RO
witnin . . .
» 7] BorAolAlAL EAWAZD sta] Al
overall 0062| 4377 4639 339 = A 2dedats SE5Ur2 oo Al
T aak kA =19
In_Ipi | between | 4558| 0004| 4555 4563 3 T Eeed e dstAnh9
within 0062 4373 4635 113 E3St, A o] 2o A ArmE Hle} Zo] A
overall 36.167| -76.923483.908| 339 J1A staoje= 7|tjAle]o] T2 ZERZFAC] 2t
vac |between| 4.097| 2461 1.274] 5792 3 Al S dielshy] 9ls) 1A 1270Y =9 REenytA
within 36.111|-78.618|482.213| 113 ol = 0] % o
EZFHAHd_In_hpi_sa_12m~st)S AYH
ir | overall | 4863] 1206] 2910| 8560 339 ;:g{ s H . _I":AL oo )747 °
= o) kel = o) =
M2 | overall | 8.126| 3.221| 2.900| 16.300| 336 daoll 7ok ME s AT 2s
In_koi | overall | 6.841| 0846 3820] 8088 339 EOI2 Has I A 242 AAlsto] wig
r_gdp | overall | 0911| 0798] -3.300| 2900| 327 S A5 & Ay o] ARLE vHYgstRion, A
In_c-si overall | 4.606| 0.116| 4.078| 4.736| 339 HHAE 71 A 2 "9hASE A ol o E T
C";;%”e overall | 15.039| 0.118| 14.807| 15267| 327 ’d(multicollinearity) =415 siAst7] sl &7t
In_cc | overall | 4545| 0.139| 4.339| 4.745| 336 Ao 2 VIF 73A20)2 AA|5H9 T
In_regi | overall 4757 0.094| 4564 4875 339

) Ol 7hY QHOR ASEIE I THRIZ FYWHORM YUW YIS FEY TRIZ WS JYSHE AYOR LLCY

Breitung2 1S 08 M| L Z3AI7F 8dF L oY FEiEES DEfste AY7|HOo|H, IPS A Fisher ADF & PP

HYS WA 21 OlAS JESI| U9IRg ZAe WHOE S5 Fishersl AWYHE PSS ORUINZ 18 B2S
71I%‘01| 7| 2SR SAFS BTE ArEshks IPS APEL T2 SATY p-UE 0l8sts YEolH(Maddala and Wu, 1999
Choi, 2001).

19) 20| HQ FHHOR WHEL WA Cfer AR7L 00| =09 Wo|g 9Is FUM DY CEh FUBO| DAl YYS £
AI5to] AFRZHOIM 4l FEHEGFR SUEL AAEHOIM TR DFO| FHES %%*Iﬁm LAY S St

20) Mmﬁ_fr\_ 1F OE34/d(multicollinearity) =4I A33t7| Y48l VIF(Variance Inflation Factor) Te A . =2 V

20l 10 O] ¢Y F& UF3E ZHE AMGHOF SHH, 2t 2f40f Ofsh VIF AP 2 2E 53442 A= gle A2 Ty

wloict,
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A3 187

<E 3> AT A-dau
PP EEr
LICt | IPSW |ADF-Fx2| PP-FFx2 | LICt | IPSW | ADF-F x2 | PP-F x2
In_hpi_sa 19107 | 0743 3317 2008 | 103647 | -7.156™"| 56192 | 20285
In_jpi_sa 1445 | 1182 8.837 1983 | 24447 | -a088™| 270107 25089
ritp 0.796 3.882 0.091 0023 | 9656 | 72677 57.795"| 38187
n_sup 15157 | 12260 | 1127507 | 107.3957 | - - - -
In_stock 0.935 0.294 2139 2221 | 249757 | -19.295™ | 187.069 | 87523
In_hti 4859 | 36967 281877 | 352357 - - - -
In_jti 8303 | 8485 | 755077 | 57787 - - - -
In_pi 2961 | 1091 8.675 4653 | 9937 | 76237 | 612287 | 44856
vac 1388 0.387 3142 4874 | 236907 | -17.7007 | 172274 | 172.402°
ir 095 | 0210 4864 | 4444 | 129507 | 95887 | 81636 | 68585
M2 -0.781 0.395 2.999 3.943 Brf;:;;’*f 5997 | 43814 | 218.155™
In_Koi 29057 | 43877 292997 | 292937 | - - - -
r_adp 6348" | 34617 | 2201 | 5152 - - - -
In_income 2123 | -0499 5234 | 17.944" Brf’;;ggwf 2.483" | 152457 | 80827
In_cc 1063 | 0413 | 3084 | 4070 Brf;;;g*f 9941 | 85548™ | 94181
In_csi 1861 | 20287 | 13038" | 9.628 | 16131 | -11.878" | 108150 | 107831
In_regi 19537 | 0541 2779 2777 | 231457 | 18615 | 180,985 | 180,985
d_In_hpi_sa_12m_st - - - - -1.928™ -2.574 16.367" 8.254
d_n_hpi_sa_12m_av| - - - - 0889 | -18077 | 137917 | 11.121°

i 2A Y HM(individual trend and intercept)S E3SH AYHYA AL

1)

2) LLC t, Ho :

3) IPC W, ADF-F x2, PP-F x2, Ho :
4) LLC t-stat Z4Z0| K9o|0|5tX| Q2 7AL Breitung t-stat
5) *p.<0.1, **p.<0.05, ***p <0.01

ESH ANZHA, AANUjoj7tA v, 225 ¥
> BT } 19] WAz B2 I T e
o2D), ko] 27 YA dgH L] fHO
W attf Al (over-identified) 2@ oA = SEf
A @ rgo] sigE = GMM F430] o 584
A zloz dAHA Qof, FL5¥LS AR & 1
ARl 7] ARS F7HER] AR AR
FAIAR GMM 292 &-83sh7] sl 25 29

S <Al L>at o] TA2BHACE

Panels contain unit root(assumes common unit root process)

Panels contain unit root(assumes individual unit root process)

Hayy wer

A 1> ByTY

@ d_In_jpi_saw=f1(d_In_jpi_sa i, d_In_hpi_sa,
d_rjtp i, In_hti, In_jti i, d_iri, d_M24, In_koi i,
r_gdp i, d_In_regi, d_In_hpi_sa_12m_st, n_sup its)

@ d_ritpit = f2(d_rjtpis, d_In_hpi_sa,
d_In_jpi_sai, n_supi, In_htiiz, In_jtii-s,
d_ir, In_koi s, d_In_hpi_sa_12m_av itg)

@ n_sup it = f3(n_sup i-1, d_In_hpi_sa s, d_ritp its,
In_jtiit2, In_htii1, d_In_Ipii, d_In_csi,
d_In_income i, d_In_cc i, d_In_regi i, d_vac i)

21) BYEE FTHAL0| O3 27| 4B A8 S Cumby and Huizinga(1992)7} Aotz

BE Z2ste 2102 LepC,

22) <E 3>0| WATZ AYZL 4ZHAQI0|E L0 EAFIR| s S Az
b WAz H))2 3

AR PESIFON, LDfAIE 12F ZH(CA 1O d_

YU2E HAIRN 2, 12} O A7 |&E80|

n_sup, In_hti, In_jti, In_koi, r_gdp)
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1_%’4:L 7—17<-126)2 E5f AAE 1= ¥t A48
time series structural break test)27)2 AlA|5}
of ft= Wist A|7g2 ohofstalAt ot

shH 22230 A F7|A Q91 9o 8okt
SHA(20079 99 HHAISY

s 20079 A2 Fgol HEHe IS Bl

—

3
9]

r

oN

rR

-
L S AL 0ol s 2ok AW Aol
Cha Aol 02 TEo], ME 2 o2 4%

S AAIBY
<E 459 Zo| A€, UA, AN AL oz
Zivot-Andrews G512 4 AR, Ao
714 89l A9 S AA F 0] &2 A
4 J

=, 471X]9 9] tﬂq/\/\]ﬁO] 20094 1Y, 24
1, 3o HaQd Ay 2YEAARe] 47
A|928) LR HE} A]7H-2 2007d 28 =2 njotglof,
o= FAujuf7tA v]&o] LRHSAIG I
C}A Ato]3t Z1 o 2 vtepyc}.

<E 4> Zivot-Andrews Tt 74y ZAnt

HXN|oofH|-& AaoiH| FASAMA

A9 | Min . Min .

t-statistic Point t-statistic Point

Mg | -4.376 2009 1€ -8.718 | 2006 6¥
ol | -4.071 20087 7€ -8.075 | 2006 6"
A7 | -4.3381 | 20094 2¢ -7.126 | 2007F 12¢¥
ojo] & Aol = JAZHE, "Aojul714 8]
mgol 7o paHs} AL Aelt 20054

HE 2008¢ 12€¥€971X], 22]1 20099 3¥€8
E1 2014 5¥7H K& FLEstal, sa23ge ¢
= 20059 1¥9XE 20074 11€971HX], Z12] 11 2008
| 149%H 20149 5E7HA] 7|1b2 F-&5to] 4

AT,

3) WThAQF A|ZHo) [fef R2fRfol O] 24Hg0| EAfets B2
QI4l, 2010, STATA T{AG|O|E] £A: 90).
24) LR Test 4A|ZZ, 2% Prob >chi2=0.00022 LtEH} HE

5) 0 N2 0I= AH2LIE 54 21710 K2 HLITo|(Fannie Mae)of T E(Freddie Mac)S
A0 AN 91717t HASH A|7| 5 TatLY,

2| 22{CA9] Mt AYSIHA (2008 98 15%) =4I

H|EE 20| ¥ 4 0| &S(pooled) OLS 2HE M| Yrial

Mg 7|21510] Q{0 O ZAMO| EAfSHE HOE LiERTE

=335t 11(2008 9 6%),

26) Zivot-Andrews T2 AP 7|E TZ 4 LAY ADF, DF-GLS, PP &Y SOIM AAE 2R 1z HSHE & 8212
2 ZPRO10] HHASIAT Ak REHOR A[AEY 1z HSF AP C0| H4AE B W ES[0 TRl AYS HARMM 9f

o, Aztel 2742 ADF ZAaft ORIZEZ[ 2 Hall(1994)0 2Js Aot tZfe
T UM AAE L2 HIE AYE 0] 2|40 ALz B &, & AX0ME
U0 Zivot-Andrews T2 A0 Q0] ZME Zslot= 2O 2 MASIHCHAndrews, 1993).
7) AMAE ARl LR HSHtime series structural break point)

Quandt-Andrews 7Z47%(Andrews, 1993)0| Ql+=0|, Chow's ™2 1L
JEferE 2 40) IHSSt WHOICHHRA - SHAL 2014 116)
28) 2005 1€~2014" 5¥ 7|7F SOt £ YO EQFAQIEE:
syse

ZFME 2ol

Quandt-Andrews 442 F2R H3F A|HS A|HSHA| &

155,082711(14.3%), B7| 665,7817t7(61.5%)2A F7|A(H

Qo|zE 7|Z02 7SIt O] I, Zivot-Andrews T
HMOHORHI B2 27F HEME RAlSHE

= @%;éf% HEAQI o= Chow's A (Chow, 1960) L

Z Heh AYE HEYoR U1 QIs M AREStE EHo|H,

2 £ 1,082,7307t50|, 1F M2 261,867(24.2%), A

AEHO| Ths 04+ RIA(BHT)



3. A|2H GMM BY M AN = 25 230] 10 o] o2 ypett Aetsh »g
o2 gl lct.
1) @574 2t A AE GMM 72 = 520] 271 LAIA A
Y40 pEE U2 HrfAld oz Qs &
2 A9 2P ujjd A AR GMM F49) T Lof ofsh atofAlE MA] o BE FES|of
HE &8olPon QA o|RAHdS st sl=t) o]2 9]t Hansen 773041}, B30o] o
737174 (robust) FH & F7tsto] F73sH3ict = oA 12 YER} vtcfAlE &|efo] AA-SH
2ol ARG S oz st 1xrwst AIA Zio2 WAL QICE ESH QA Ap7|AtH of B
Mool 7fEsty 2 AT <® 5>9F Fonj29), S TWHst= Arellano-Bond A2, AAM7HA
FR3E nygol Ay Axg modd & Q= &40 A % 1A AREY Aol A7 1ERAd
Wald A7dZ2% +2¥st A 53283 AlQst o] RGO LY, 27 AR2of| A= AL7|Akd o] LiE}
<H 5 £EH AHo| MM7HA, MMOjOj7IA H| g, 3284 2¥Z2Y
din o sa | 2005. 1~ | 2009. 3~ d rit 2005. 1~ | 2009. 3~ o s 2005. 1~ | 2008. 1~
/NP1 2008. 12 | 2014. 5 -nte 2008. 12 | 2014. 5 -Sup 2007. 11 | 2014. 5
din_jpisa L1.| 0430™| 0201 dritp L1 0239 | 0203 | n_sup L1 0.068 0.170"
d_In_hpi_sa 0440 | 0750 | d_In_hpi_sa | -41.961"" | -36.018™" |d_In_hpi_sa L6| -0.995 5.082
d_ritp 0007 | 0006 || dinjpisa | 37.531™| 49556 | d_ritp L5 -0.076 -0.133"
In_hti 0.000 0.000 n_sup -0080" | 0.123" In_jti L2 -0.108 0.154"
In_jti L1 0.001 0001 | In_hti L2 0.060 0.000 In_hti L1 0.098 0.041"
d_ir 0.005™ | -0.001"" In_jti L3 -0.150™ -0.361"" d_In_lIpi -19.988 8.865
d_M2 0.000™ | 00007 d_ir -0193" | 0158™ | dn_csi 0.110 0.016
In_koi 0.001™ 0.002" In_koi L3 -0.006™" 0.051™ | d_In_income 6.602° -0.120
. d_In_hpi_sa_ B w | - B B .
r_gdp 0.001 0.001 it 7736 10.417 d_In_cc 2.849 11.935
d_In_regi 0.002 0.001 - - - d_In_regi L4 1.457" -0.434™
n_sup L5 -0.001" -0.001™ - - - d_vac1 Lé. -2.9407 | -1.2617
d_In_hpi_ ~ - B B B B B B
o 13m 5t 0.159 0.295
Mg Hosa [ -0006 -0.015 T 0.406 0.927 s 0.468 -0.395
ol C{O|H4 | -0005 -0.015 FTE 0.424 0.857 s 0.375 -0.374
77| oA | -0.004 -0.015 ats 0.666 0.710 ats 0.486 -0.277
Wald chi2 |3156.16™ | 6267 I 699.19™ | 146.12" A= (8'?22) 855"
Hansen J 1,000 1,000 ats 1.000 1.000 ats 1.000 1.000
-1.69 -1.66 < -1.63 -148 - -1.46 -151
Ar;llar;o AR o0y | (0.096) 3 (0.103) | (0.140) 3 (0.144) | (0.130)
-bon
155 -148 1.60 077 1.07 -0.92
test : : = : : 2= : -
ARD 0722) | 0139 3 0.109) | (0.442) s 0286) | (0.359)

= :1) Arellano-Bond test for zoro autocorrelation in first differenced errors (HO : no autocorrelation), z-statistics(p-value)
2) *p<0.1, **p<0.05, *** p<0.01

29) |92 HojH~E d23t JHE XHE 2 2G4

AE 20| ZFELOM AAHP 0 e X FE
30) WTHAE AP ARG Sargan A4 A Hansen el
tically distributed) [{RF S &5+ 40|, Hansen AZ2

|R5IACH, ZMOHOH71E Hlg S0 7| RE7ALSES A
HYEEOIM HESH7|2 5t By AFE YA+ BRI
3t 4 Ql=0|, Sargan AA2 221340| iid(independent and iden-

[SAPO] Qi ZROIE ZETHSSITHRIQI - 2ITA, 2012: 94).

o oy ¢
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