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Abstract

The long-term low interest rates for mortgages and the real estate related taxes in China conti-
nuously encouraged the investment demand for housing products, and consequently resulted in
high housing prices. Chinese government launched a series of housing regulation to dampen the
over-heating real estate market since 2010. Given that China has a vast territory of great variety,
the impact of these policy tools on different local real estate markets may vary. The purpose of this
study aims to explore the real estate bubbles and the determinants in Beijing, Shanghai and
Guangzhou. We measured the housing bubbles in these cities from 2007 to 2012 by comparing the
fundamental values with market prices. Based on the estimated housing bubbles, we then applied
the Cointegration analysis to further explore the factors contributing to the housing bubbles in
three cities. The empirical results show that disposable income and total mortgage loans of finan-
cial institutions are positively related to China’s housing bubbles. In addition, the impact of loan
interest on housing bubbles was positive first and then turns negative with respect to the magni-
tude of increasing rates. Results of this study suggest that macro policy tools to curb bubbles
should consider different characteristics of cities for plausible policy results.
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Figure 1. The area of housing sale and real estate investments in China (1998-2012)
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Figure 2. The price-to-income ratio of Beijing, Shanghai and Guangzhou
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Figure 3. The average housing prices in Beijing, Shanghai and Guangzhou
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Figure 5. The market capitalization rates in Beijing, Shanghai and Guangzhou
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Figure 7. The fundamental housing values in Beijing, Shanghai and Guangzhou (LTV = 70%)
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Figure 8. the real estate bubble magnitude in Beijing, Shanghai and Guangzhou (LTV = 50%)
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Figure 9. The real estate bubble magnitude in Beijing, Shanghai and Guangzhou (LTV = 70%)
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Figure 10. Empirical results of CUSUM Tests in Beijing (BJ)
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Figure 11. Empirical results of CUSUM Tests in Shanghai (SH)
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Figure 12. Empirical results of CUSUM Tests in Guangzhou (GZ)
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(Z) BiRkE

B R AR, A FERPART A4 B AT Re e LA R R . FTUERMT LS e 2 i, T2
NS TR e, PIARSCR A ADF SARAS 8 AT PP B ARKS i RS IR A T A AL & . T A A8
B ES R an% 1 fian. BJ. SH. GZ. INCOME_BJ, INCOME_SH, INCOME_GZ, LOAN F INT 7£ &
FEHIN 2 e B, RIX R dE PR 8. (2, BAIE—M 20K IR %, BT
ol Rk, BT AR SRR ()5, o LA T LB A4S e

(2) HBEME

WA =N HIRIAR S A BRINE X R, TEAMEENCREEHEELBEEXR. HTHA
RIS 1(L)FH, FTUAASIE A Johansen 3L Gk e . NFAFEILEE S KR, W EHIEEMEH VECM #1157
HEWICR: WERALELSGLR, NFEET VAR TFAHEIIIE LR,

1. BEEEHH

Johansen JLEE &G TE MK T VAR, RIS f5 BIEC 08Uk . O T AR STUE /AT I AERA M, 75 220
TEBIE G T G AR AR SCRA AIC HENIRD LR AETI KA & il 78 fo A%, 45 ik e & v e BACh =
W, Wk 2 fis.

Table 1. Results of the unit root tests
F1 BIREELER

ADF 58 PP K2
KPR —WHrZE5 JKPAE —MrE5
BJ —2.544 —-8.952"" —-2.593" -8.970™
SH -1.796 -9.567"" -1.813 -9.472™
Gz -1.080 -7.028™ -1.546 -7.236™
INCOME_BJ 0.966 -6.284™" 1.707 —6.652""
INCOME_SH 1.546 —-4.160"™" 1.719 -11.027"
INCOME_GZ 0.189 -9.427™ 1.646 -11.985™"
LOAN 3.043 -6.207"" 2.228 -6.529""
INT -2.086 -2.875" —1.448 -3.018™
T TR HIAREE 10%. 5% 1A KT
Table 2. Tests of the lag period
% 2. mEEEHRH
INCOME_BJ. LOAN. INT #1BJ INCOME_SH. LOAN. INT F1SH
Lag LR AIC Lag LR AIC
0 NA 29.82575 0 NA 29.72755
1 751.5359 17.79246 1 813.1738 16.66696
2 80.95299 16.83918 2 56.13657 16.15683
3 33.47831" 16.68767" 3 38.97381" 15.89964"
4 18.04901 16.80396 4 17.73817 16.0224
5 17.28017 16.90353 5 21.38119 16.02877
6 21.62742 16.85516 6 7.160692 16.34206
INCOME_GZ. LOAN. INTfl GZ
Lag LR AIC Lag LR AIC
0 NA 28.71273 4 20.66686 15.98532
1 746.7012 16.76002 5 20.2339 16.01776
2 55.61831 16.25914 6 18.90746 16.03738
3 43.04990" 15.92357"

VE: “RIR LR 1 AIC iR (175 J5 1%k .
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2. LBERELER

Johansen FLEEAH B4 BANTE 3 Fian. £F 5%IKEE /KT R, Bl SHANE Y AIFFAE X L8 E& %
Fo AR, SH 5HAWEEZ BHAAE— WIS KR, 1 GZ 5HAWEEZ BN ERMILEE LR,
BeE 2, ACAHIE VECM K2 B8 = AN ASSI A A% R B s (R 3%

(1) VECM SZiE4E R

VECM & A ILBE S LR FA1 VAR, HidH T BA LA KR ME 751 . AR4E Johansen FL#4
K mgs F, argsr 3 4~ VECM R B &2 MK HIH# R . =W R VECM SZUE4s 145 7l o
% 4~6 FIaRo

H7e 4 vl %0, BI 225 1. 2 WK BI s2m. b4, BIHAZRIVE IS 1 I INT vk J5 2 H1f% LOAN
MIsEmT . BY 6 B A R . BEE S Pe AR i bk, B AR IE S K e ke,
R & KEFHERRAAEE, N SEEM Pk WK/, %5 1K INT 5 B) 5 2EIER X
R, XG5 BATHIARF, ARG IEAMNE LT 3A A% 58 B s i R 2R 5 . LOAN X BJ [ SEH &
EF . — BAATICRE TR, MITAmsh it & amel, dEmmsgnm s g s . ERFEEng,
INCOME_BJ f BJ (IS —R AT EH . 454 LOAN HISEMT, AT LAHEWT 1L 5T A9 AR 2= 0 k& v ok S A T
SR, MARALN. MY EE S EEAFIBEARAN, BE TEEKAN S, BAENME T W
VB RRIE, T AR B R A B, ) BT R O UK E LR BE, T VECM ' CointEql X T
BJ LR EMMW, Fom TR RERN A RS KIIIIET, (H2 5 R 2 R & SR 2 K i

Table 3. Results of Johansen Cointegration Tests
%% 3. Johansen £ &AW ELER

INCOME_BJ. LOAN. INT I BJ

RETEARB X i G F AN E 5% FH1E P B RS 8 %1% FHAE P
r=0 52.346 47.856 0.0178™ 26.199 27.584 0.0744
r<i 26.147 29.797 0.1244 15.004 21.132 0.2887
r<2 11.144 15.495 0.2028 9.183 14.265 0.2712
r<3 1.960 3.841 0.1615 1.960 3.841 0.1615

INCOME_SH. LOAN. INT HISH

RETARBL Xof ff1 70 2% RIS 3 5%l S P B R ARG S5%IIfs S P14
r=0 55.057 47.856 0.0091™ 28.788 27.584 0.0349™
r<i 26.269 29.797 0.1208 13.316 21.132 0.4236
r<2 12.953 15.495 0.1166 10.854 14.265 0.1616
r<3 2.098 3.841 0.1475 2.098 3.841 0.1475

INCOME_GZ. LOAN. INTfl GZ

RETEARB X f 6 F AR S5%IIfi FHE P R AR 5%l FHi PE
r=0 60.838 47.856 0.0019™ 30.486 27.584 0.0206"™
r<i 30.352 29.797 0.0431™ 15.688 21.132 0.2436
r<2 14.664 15.495 0.0664 11.731 14.265 0.1211
r<3 2.933 3.841 0.0868 2.933 3.841 0.0868

TR SRR E KT
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Table 4. Results of the VECM Tests on the real estate bubble in Beijing
4 ERAEFEIEAR VECM STIELER

D(BJ)
E3 THE
CointEql -0.022385 -0.98743
D (BI(-1)) —0.250057" —1.80204
D (BJ(-2)) —0.234253" -1.72889
D (BI(-3)) 0.025175 0.18519
D (INCOME_BI(-1)) 0.000645 1.38246
D (INCOME_BI(-2)) 0.000643 1.2199
D (INCOME_BJ(-3)) —0.000139 -0.26817
D (INT(-1)) 38.52025" 1.77276
D (INT(-2)) —8.758855 -0.31752
D (INT(-3)) —4.870697 -0.22112
D (LOAN(-1)) —0.0000025 —0.44335
D (LOAN(-2)) 0.0000145™ 2.59632
D (LOAN(-3)) —0.00000119 -0.19509
c —0.088692 —1.35494
e L TR IR 10%. 5%FT 1K B E K.
Table 5. Results of the VECM tests on the real estate bubble in Shanghai
F 5. EIEAEFRIEAM VECM STIELER
D(SH)
B¢ T1E
Coint Equation (1) 0.064839 0.84696
D(SH(-1)) —-0.346166" -2.17666
D(SH(-2)) 0.080473 0.49345
D(SH(-3)) 0.049466 0.33762
D(INCOME_SH(-1)) 0.000762 0.97652
D(INCOME_SH(-2)) 0.000534 0.81344
D(INCOME_SH(-3)) —0.00000248 -0.00561
D(INT(-1)) 25.85688 1.20261
D(INT(-2)) -0.871164 -0.03018
D(INT(-3)) -12.7578 -0.56988
D(LOAN(-1)) 0.0000144™ 2.13924
D(LOAN(-2)) 0.00000255 0.33938
D(LOAN(-3)) 0.00000832 1.12375
C —0.16658 -1.49796

e T TR RIARER 10% 5%AN 1% KT
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Table 6. Results of the VECM tests on the real estate bubble in Guangzhou

% 6. MBI EKE VECM SSEER

D(GZ)
RH THH

CointEql —0.243634™" —2.69866
CointEqg2 -0.001253™" -3.12336
D(GZ(-1)) -0.313101™ —2.20473
D(GZ(-2)) -0.014147 -0.10168
D(GZ(-3)) —0.065412 -0.51317
D(INCOME_GZ(-1)) 0.001204™ 2.50782
D(INCOME_GZ(-2)) 0.000263 0.71503
D(INCOME_GZ(-3)) 0.000431 1.36215

D(INT(-1)) 89.063"" 6.1466
D(INT(-2)) —-69.46764™ -3.52208
D(INT(-3)) 28.5026 1.60959
D(LOAN(-1)) —0.000000873 -0.23638
D(LOAN(-2)) 0.00000931" 2.54573
D(LOAN(-3)) 0.00000538 1.39437

C -0.134979™ -2.5277

A L R IAREE 10%. 5%AT 1% B E K

W2 5 fivn, SH AMUZ RIS 1 IR SH rIsgm, 62203 5 1 41 LOAN [isZm. 5 BI HIE 6
AL, EEENRKSHASEEENAF KR LRSS EVORE LK A S 0 b v A
S K o T LOAN X SH I SEM & 1E A ¥, 56 S SYBUR ARt | EdANEh ™= i (11 FE#E% . INCOME_SH
P REIFA R, I8 INCOME_SH R K Jd B (K T A BN M M iR B KOH FE o R INT 1 R A
=, (eI S B —. WIFREDy, RIS A EAR Z K AR Bl 5] A
PERAAAL . B 5, CointEql X1 SH IC WA 52, SRH M 5 fe 270 2> TR B = K AR S

w5z 6 P, GZ 2k fa 1 MK GZ F1vk& J5 1 A INCOME_GZ g4 . [FIN, GZ itz 2% J5 1.
2 I INT 9% 5 2 1% LOAN (W52 . GZ Xf 3 &gz i, 5 BJ. SH WM& AL —FF. FEAZ™
FABERAWIG ML, TN 2B ER ). INCOME_GZ 5 GZ AFIEFKR. XU
PNAS N BSGHK ALE A= AR 3 7k, A A RE I A0 54 . FEm 2, INT Xt GZ s
W Je R, MR N — BRI B, EAMED LT, Ml A kN, 25,
HERARR S SRR ENERAR)E. LOAN 5 GZ R IEHFKAR, 7SS M5 SEEE kAR
FEMAR IR — E AR L. T CointEql & CointEq2 T GZ 4 E355m, HiFEKIIMERREZ
N 24% 5 0.13%.

(f) Granger B RX &K E

PL VECM SZESE BN SERY, ARSCR A Granger [A SR 96 246 SR FIWT AN 3 7= 0 b v k-5 48 B 2 [R) fr9 4
JeVEIERFR . =W 2 Granger KI5 OC R K6 w45 R mlan =k 7-9 Frow.
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Table 7. Results of the granger causality tests in Beijing

7. ERBLER Granger ERE R ELER
A%
AR
D(BJ) D(INCOME_BJ) D(INT) D(LOAN)
D(BJ) 4.77433 5.313607 6.780424"
D(INCOME_BJ) 2.333389 6.999474" 8.635452™
D(INT) 1.066239 1.34843 0.537529
D(LOAN) 1.588207 0.799552 3.581872
L TR BIARE 10%. S%AT L R KT
Table 8. Results of the granger causality tests in Shanghai
8. AT ER Granger AR X R ELER
DRI
D(SH) D(INCOME_SH) D(INT) D(LOAN)
D(SH) - 1.301459 3.327519 5.457886
D(INCOME_SH) 9.702212™ 0.244825 3.53238
D(INT) 3.846077 0.424296 1.226377
D(LOAN) 3.126434 3.840389 5.331905
T TR HIAREE 10% 5% 1A KT
Table 9. Results of the granger causality tests in Guangzhou
5= 9. I"INBY Granger IR X AW ELER
PEARHL
D(GZ) D(INCOME_GZ) D(INT) D(LOAN)
D(GZ) 6.425987" 41.68709™" 8.23999™
D(INCOME_GZ) 1.995909 4.243666 3.051406
D(INT) 10.42858™ 0.54275 0.056404
D(LOAN) 6.697625 3.040764 5.531587

W TR HIARER 10%. 5%F1 1% B E KT .

2 7, LOAN Granger 5/i{2 BJ, {H BJ 3£k Granger 52 LOAN. X &Mk 35 4 RiH LI S8 s 4 45 4
BN FENAG LR . IR T FH B S PAROGR, EFE WA TR EAS M, WS A S =i .
TEBREWECR M EZ T A, FIaT LIRS 7= 0 b 52 21 4 B 1S BRBCR 2 o
SR, INCOME_BJ F1 BJ 2 [a]. INT F1 BJ Z [a] &% 4 Granger RIS K R

M 8 HIE H, INT F1 SH Z[f]. LOAN 1 SH X [H]FF A Granger B K HR. R LA =ik
AR Z FEER I . F 2 LA ESm O 2, ARshre g % & vl RE A 5 78 £ 1 E B
Bidr, FEAHX B R RS N ED R K 5 R . Bb4h, SH Granger 512 INCOME_SH {H 2
INCOME_SH % Granger 5| SH, FRRAZNF= Mg Lk 54 NFTfF 2k e 4558,

W% 9 ffizn, INCOME_GZ. INT Al LOAN Granger 5if& GZ ifii GZ Granger 5/ INT Al LOAN. 4>
N AT SCECNAIS G HAS =Mk, FFa A= misgfiEs K. SAMNEREZT0E, e
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1 1] T HEE A . Ak, INT F1 GZ 1]« LOAN 1 GZ 2 [alfE4E FA SR 5% &« SAb R s i 281,
T INAB P AR A AR 52 2] T {5 SR BUR 52

DLl Granger [AHRIC R4 45 - rONAS IR TT 2 AE 5 BORIR B 5 1. ZEALRTRIT N, SR (S
PRBCR R RS A T EE T H . (HRILEAS MR OAZ N AR, Frildl
CHE DRBUR NAZ S P4 o T SRR Rl AN i g R s A RO, B A SC I RO DL A
AT BB (An PRI 2 ) BB 2,

6. FHILEEI

ASCEL WA= M I b S HIEAANE, 5 2007 45 2012 4EJb 5. LR RBP4 %
TR . S5 EoR, 7E 2008 4 [H br&ft fapl 2 5T, =3 AT A8 /=i PR & . fERA
TR BEZ G, MRS, SIRAS=IER, A3 AR 2R 4. 2009 FEIFAG, TR T
MEGE T, dbxt. LM =i N2 2R MEbk, WEl T2 REmA, SEO0E
FEFE[EIFF o 2 2010 A7 A 5 b BRI PR D% AR BSOS AL PAAR B Azl AL 3 B3t s ™ PH A Bl P~ i A TR g3
B TE A IR 31— MR |2 35 ] 2 R KT

it RSB AR FR B T AR, AW FUE I S VECM BB — DRI H R & . Wi sh
BRI, NSBRSCECUSON  HEHR DT EOR] 20 A0 G LA 5 T DY 2R AU (B3R T AN B = I b VLA — e 78
FE 52 o

BEE AT R IE, NP SCRCRNACEAR R R, RSN =55 s . Bk, B ik
BTN BT, R EAESFAEMER . TN TR R K AR A S IR R, X
BTN BARATS A Be 21 S4B AN o SRTIAEIL IR g, URON IR S iR AR FE s IR AN 2.2, RO AS
B ME VLR )k O RN NPT S ECRN ) BT ATREf T bR RIS #E 2 TR EH T,
YR = | 0 SN w310 ) i - OV 5 S A A TR |

M4 ERAT BRSO E 0T E, dbat. BRI NS = I R ih4i /. B 2007 5, FE AR
BRAT AT [ BR M 2 T G PR A B s 9 9 DK, RS B DL AR s i SR A BB AR K T 40%. 2010
B, BORBURARREMM G, TR B B SREE, BRI HHIAIHE T 50%0 E S
K T A D A I v X R 45 5 = K DL B AR IR . X — RANRETECE, EITE T A=
Beoe IR . (SO B E MR T R R &b, R MM TE st . MR REA S 21
B vt @ b = SRS IS, FEUAM TR, RIS = & R AR B R D

MERAT I A AP ECR A, AE AN M BB AR R S O, SRR B SR R, T
HHE AL R R MM N S, A AN E N 2 BEAC, P2 S Je A = gk ik )
MG G, TN = IASIE T G460 o BRI TR R i, 8808 1055 B REA AT aa38 i,
B A Bt b e B s R, R E R AR R LS R, A A& s ah B AR T DEERR)
R E A — SR E3NE] 7 EEH NI 5 T K. ERRBORHIT — B LR, bR MG I A
EAE, RS, A AN EE . RSN ES RSN AR S A B 0 4 i
KRBT 4a 0. SR, B HIAS SN P A& R I AR 32 2R AR B I 20, 3X AT BE DR 9 7E 5% 4 Ao s BOnt
55 T RV Bifg, SYERRATT Re AN R IR R E R R

tH Granger RIS C R ELE RN, SEREH A AE I A= AR RS E TR Er, AT REAAL
B LA MR, OISR S TAS NSRRI AE. XL BN E
BRSO N, RonEmhBeR . B AT BUECR 045 & 7 RE T se B HU A AR 3 e
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AR ARG BT 0] K NE, AR S B R—EAAZ 1. L, AT RAZAEAT SR 10 5T B,
B LB AL DL R AR SY S B G K AN, AR R T R SRR 2 A, PSR BE A
T IO ARG, A A W] B Lk b3 H A AN Sl DK

BB A 78 3% TR AR A £, R AN S B i 5 2. A8l 58 5 B S BLAA ldE
st xEE A TR EBR . A, B E KR A B R 2 AZ AR R S R
[ R

H b R AR (R B A B4 05 9 B 00 R KRR R o BURRIIMRAL LB AR DU, I0 %
BRI WA . e RN T a0, AWM B Bt 2B BT HEESET, &
A B IS8 I 38 R AL A 2 (R B AR R B R 2 ARG, ] AL ol 2 RN LR 75K
PRSP T 37 (i B A JE

LA RBRAZN AR I, AR BT B R A ST = KRB HIEE L, RARAH
WL PG G A S 2 5 RE 1 BT 3 F3 oK AROR Rl T 3 A AR ANS 7 1 37 I Bl i ™ A R e LR
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