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TEREA A N F AR » A1Panel A (a) FT
o A DUBIE R B EH S (EEBEEE
B0 BREHE B R A = -
il & R s 2004Q3~2008Q3 » 55 {H B[ Ry
2009Q3~2016Q3 » % HIf2021Q1 © Panel
A (b) fEiEFEMSI (RREEBEBEAR
AT 2 R R B A S SR [ R AR
2007Q4 ~ 2008Q2~2008Q3 * 2010Q4~2012Q2
UKz 2012Q4~2014Q4 SFPUAA IS4 (E R 1
H{ o

Panel B2 B At FFEM S AN E R

ARG B AR AR MR ERA [ 15

FFEEH(RE) HEBEEEROGTE) - H
SADFEIGSADFTE 1% B /KHE T 28]
R R A AR R AR ARG R - R A EE
RIFERIEE TR - MH$E GSADF 2HLEIK
T s IR AR 3 5k 1991Q3~2013Q4 Ed
1982Q1~1989Q1 - FAM[FE#EHF BSADF ZAJ
HWIRAYARIEI 2B T J7 - 4Panel B (a) Fit
-~ RAEE B EEERG LT B EHS
SE 0 AE 2005Q2~2008Q3 Ei 2009Q3~2015Q1
W A1 HA [ A A Y R - B2 B 5 (E
&L () Bk B Panel A ()2 E 4 - Panel
B (b) RyEdbiiiTHE B EM K FEEHE ST
Bl - BSADF 8 i il S B A 1 L B R
fldl - gk 2 A W R R R HARET - 43 Bl Ry
1988Q2~1990Q3 Eil 2011Q1~2015Q3 °

Panel Clyf {52 B EEHHER
FrErTHy G AL B EH SR ER R - A
A WIRFENEE - GSADFHEHIE
H 1996M1~2013M7 Fo J5 8 v A i Fy BH
FI A - [ R DA B LA &R 5 Ak T
J B FH <8 P S SR A =18 5 (B v ok 1
M P Fs 2004M3~M12 ~ 2006M1~M2 »
2006M4~2008M10 Ei 2009M5~2015M9 -
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=1

P B & HeRg e

Panel A: &4 EEMS M E (F)™

{2 EIE#1991Q1-2021Q1
SADF Statistic
GSADF Statistic

5.9895%**
6.0369%**

B%E B {ER#1993Q1-2021Q1
SADF Statistic
GSADF Statistic

2.7906%**
2.7906%**

() BRI S (555 HiE%)

(b) FFH &2 bL (BIZRPTRE R S B0

6 3
5 2
4 | e
0
3 a \/J \/\/—‘/‘//
: 2
1
3
0 [N 4
-1 \/\/\A/ \\j -5
-21996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 -61998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020
' BSADF — SCV — BSADF ——_ SCV
Panel B: BAbTi BEHE KT ()™
B8 EEHEE1991Q1-2021Q1 THEEREE1973Q3-2021Q1
SADF Statistic 4.1982% % SADF Statistic 4.1918%**
GSADF Statistic 4.2114%%% GSADF Statistic 5.5259%%
(2) B EF &L (5% E EER) (b) B {Ef &L (FEEER)
4 6
3 4
2 2
1
0 A
. VN
2 4
-319‘)6 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 -61975 1980 1985 1990 1995 2000 2005 2010 2015 202
— BSADF — SCV — BSADF — SCV
Panel C: Bt BEMEMERE ()™
(EFEEFE1991M1-2021M3
SADF Statistic 5.331 7%
GSADF Statistic 5.331 7%
EEf & (5% EEEE)
5
4
3
2
1
0 W i
-1
-2
-3
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020
e BSADF —— SCV

GSADF#fiE 82 95%F199% [ FHE 43 B F52.00F12.57 -

* SADFHEETREZ 95%A199% i FUE 23 7 ks 1.40F11.90 = GSADF#EET 2 95%F199% ki 5 23 71 F52.08F12.70 -

D RpER B S R RAE S Yo R 1 Yol EHE 7K HE N 2GR - SADF#RTEZ95%M199% i S E 5371 By 1.30F11.99 -



HEmME  RTE2EFEEMSHHNE
B EREAE 2011 8 2013 FEHERE
Fh -+ HERRHIRSE SR A] DAEEET 2005~2015 4
HRAEN B EER - ERHEER RN G
THE R - 55 B HuAg il Bl mT DL B
1988~1990 4 F{EWHK » 5 FHI1E1974
Bl 19803 H IR « AR SCE R R AL
WESUREEML (AIIREEEE 2009 5 EREE
2011) °

=~ B{EfSLtinE

ARSCFE W BCER  fdE AR e PR (E P
ST BB RIRE - IR B
IRPERIRALR » IRIBLERAT IPS BEARMRE » M
e Ry fE BN R e 51 AR » 3R2AYPanel A
R ts R B ETEELE - WE
et &k 1.8743 HEEZFYH BARAIRE K
i - REFBEFEEWEIR © Panel BEy/S#H
FBEFTSEERIRE - UEMETE Ry 1.5289
FHEEAMRBIS - BT AR B E

ARG B AR ARG | 17

EVEIR - BAM LB Bl 5 = ha ] 1 ey ]
BRHERBIR - HhERHREIR & DA
fE Ry —] > f£Panel C(a)E(b)A] LIBER 25
AR T B R P S LB S E R E TS L
TERA A BRI - 1A B R
B R D B H T - FHEFAR s E1ER
RH] - s R EEME R
2009Q2 ~ 2014Q1 ~ 2014Q3 ~ 2018Q1 HaFiT
1R 2019Q1~2020Q4 » TAE/SHR B EFTELL
Fy 2018Q1 - FEFTE LAY REEZKE R
FrEA EFE - A IREABER P ETE
EI20024EFHIGHIE R - FIRAE 2002 1%
B A8 A YERE JJERE 5 B E Y L -
iMaEF R T Al Ree B EE S, - thaRee
KU TS AU RAR 1 © {EPanel ClElHF L EE]
2014 FEERAR L FEFFTHEEREL - "JEE

EWEEEMG NME - ST FSEL R
B2 L TR DS — R tE

EBIERIEHR™ -
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722 BEFTSEAEE (Panel Data)

Panel A: 22— —RiHYHER

Im, Pesaran and Shin W-stat Statistic=1.8742 p-value=0.9696
e il t-Stat. p-value E(t) E(Var) Lag Max Lag Obs.
b -1.1502 0.6917 -1.525 0.736 0 11 75
HAbTH -1.0371 0.7360 -1.525 0.736 0 11 75
EN -1.3749 0.5902 -1.525 0.736 0 11 75
ST -0.3638 0.9091 -1.523 0.752 1 11 74
HrETH -0.4137 0.9007 -1.525 0.736 0 11 75
R -1.5916 0.4819 -1.525 0.736 0 11 75
B R -0.4484 0.8944 -1.525 0.736 0 11 75
BTG -1.3422 0.6059 -1.525 0.736 0 11 75
EHIERR -1.0937 0.7143 -1.500 0.765 2 11 73
AR -0.0632 0.9489 -1.500 0.765 2 11 73
PR -0.3921 0.9043 -1.523 0.752 1 11 74
EMER -1.1675 0.6845 -1.525 0.736 0 11 75
FEFRAR -1.8332 0.3619 -1.500 0.765 2 11 73
BEERER -1.7278 0.4133 -1.525 0.736 0 11 75
=t -0.7374 0.8303 -1.525 0.736 0 11 75
1B -1.1876 0.6759 -1.523 0.752 1 11 74
G -3.0389 0.0358 -1.525 0.736 0 11 75
FERE -0.2931 0.9202 -1.525 0.736 0 11 75
B -1.6648 0.4448 -1.525 0.736 0 11 75
FhFRIH -2.2784 0.1816 -1.525 0.736 0 11 75

=] -1.1600 -1.521 0.743
Panel B: 7NERUHEE TSR
Im, Pesaran and Shin W-stat Statistic=1.5289 p-value=0.9369
HH t-Stat. p-value E(t) E(Var) Lag Max Lag Obs.
ki -1.1502 0.6917 -1.525 0.736 0 11 75
HAb -1.0371 0.7360 -1.525 0.736 0 11 75
BRI -1.3749 0.5902 -1.525 0.736 0 11 75
F=lashitl -0.3638 0.9091 -1.523 0.752 1 11 74
BT -0.4137 0.9007 -1.525 0.736 0 11 75
e -1.5916 0.4819 -1.525 0.736 0 11 75
1 -0.9886 -1.525 0.739

Panel C: 518 /SR (E S LLig e =l
" () 25 FEATETT o (b) A F AT
0.8 0.8

093 . 0%

2010 2015 2020 2010 2015 2020

it ¢ IPSHURME R M RE R A5 HAR » BRI Ry 2002Q1~2020Q4 L& {lHBISHARAT/MEEY « FRITSICHEH]
BRI R ARSI -
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75 B % B 1 B R AR Y DL B 2 A SR i A8
b 8NN A EARAY B DT (kL
B Ry 1 %R T » TGN EEE
ERAEEAEZ D AEE N T (R
1B) RYTEM] » FEALE PR EIRBIRITT Ryl -
JetelaEE S HAIEER S - BIFE R
LY (ARCH) fEAUAIRLE - BAMo T 743
BMGILHrEE - BB A ST
2 W B B HAH RIS B I AR -
7 75 18 R L A5 0 38 I [ A SR R O B S £
B B ARAS m L & 0 B AR
GARCH RERUBRAGEH LB G » A LAFR A1
STHIRBCR G B E I EAE A B 1(a) - 40
TR - ANE R G EREEE B s e
JLEHIRE - MRS - BBy
EMEARY - e EE (EREEREMm
= 0 1£ 1991Q1~2021Q1 FIBRHEM T -
B Y — BB EAE £ 2001Q1 ~ 2013Q3
F 1993Q4 » it 2 R\ i = I I 5 DA
altEE (HEREK) TERMS - 1
1973Q3~2021Q1 WWERHEEH » Bz EHY
—ERFEEAE 1978Q3 ~ 1974Q2 5 1974Q3 ;
D&itREE (EEEEER) AERMS

1E 1996M1~2021M3 HYERIERH - I8
R ZAERFEEEALE © 2001M11 ~ 2008M4 J¢
2004M3 °

TEfEE T P E S A a5 R R e b R e )
FEMBIRE - B NKRHEN GARCH A
AT 5 38 B DU R AR A R B LB o Ak
GARCH &8I DAyl &Ry 5 201 Fy ]
W B AL E Y - FEHT R — AR Ebg e -
FE B BB RIS ]+ B0 R A
6] : FERIERLL 30 EERHEH - A&
FHAIILL 50 SEZORHERE - [& 1(b) AR Z LA
BT IE R At 3 I Bl T e 5 P T R
Berfe o R B e R 5 TR B 2E 1% Y
TEOL ANy - B B EGEMR) g T %
D JRERA IR KR Fs %/ - Al Fy
o LeEEHE (BEEHEEBMNS @ £
1998Q3~2020Q4 HYEFHE[A]F - f K AJHEIH
JTEAE = ERFES - 2000Q4 ATHERy -12.52% »
2003Q3 AJEERy -11.24% » 2001Q1 HIATHE
-9.78% 5 e dtEE (HEEER) FTEF
S £ 1981Q1~2020Q4 &R F »
K ATREFR I HEAE = EIRFEG - 1987Q4 WIRER:
-27.62% ~ 1981Q3 HJHERy -25.75% * 1999Q2
AImRERy -25.53% ; LGEILEE (ERFEE
88 HERHTE » £ 1998M7~2021M3 1Y
BRI - BoKATRERRVEE = EFES -
1999M2 FJHERy -6.24% ~ 1998M12 HIRE K
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-6.07% » 2004M2 HIFTEERy -6.02% - FERFIEBLE 10% 5 T HAE 2018 4% » JBifi
D RIA SR ERIRE » 75 1% 19 2 HERERY - BF R K8 R E AR

R BFEEREEEZRWEEEE 5% - {H 2020 £ 007 F7EE X -
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KE AR 1% IR - B E RIEIEIR
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(a) IR ] S (b) R B

48 @) B (F)
0024 -02
0020 04
0016 -06
0012 -08
0008 -10
0004 -12
0000 -14
1995 2000 2005 2010 2015 2000 2005 2010 2015
&itil &) &t (&F)

.08 00

07
-05

06
-10

05
04 15

03
20

02
-25

01
00 -30

1975 1980 1985 1990 1995 2000 2005 2010 2 1985 1990 1995 2000 2005 2010 2015
&t () ‘it (H)

00055 -.025
100050 -030
-.035

00045
-.040
00040 045
00035 050
-.055

00030
-.060

00025
2000 2005 2010 2015 065

2000 2005 2010 2015




— - EE88 GARCH BERMBEL 24
&t

o T R KA B R (H & TR AR -
ASCRE P AR EE B GARCHIE RS T /04T -
BEER BEGHEILTTNEREERESE
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HEAR R - o » TR 2 15 o B e
WA GARCH HEBUZERE R0 - a3
R S B B B A EL g BB R - heE Al
RAAFIT  MERFTR - 8RR
(mean model) HYfLET#ERH - nJDIEH =5
FBERGZIN G B EZE e
BB AT H AN - e BE— e
B  HAARER S ERE TSR THTR
T 2 B K ELFIR (Loan; Bd RATE) ~
Witts (M2) ~ BISNESRA (FCI > FEI Bl

RF) BLZL3ESR (UNR) - ZEfS DIRA RS 8 h e
BRI R - I B FRAH R
BB S » ZERT— G R EE B
EH ~ BB R B - IR
AR R - AT AT & s B8 5 {E 2 B L
R & B HAYRIER - RIRRER TR - 5
PR LLSE » NG G i SR B SN <R
AFRE G e — I BRI EE - KBt
fERE S BN ESHBRSHEA » FIR

ARG B AR AR MG [ 2]

XK - ERHHE SR RBRIEN T - B
BEASAIFRE - HKWEELEE SR
Wf - EBI I N ERATRE o M BiEE
(Fed) b o {5 Bl i e A B s R R Yy
flEHREIR - AT LA BV 5 B EAEET
fad - At B EZ A FAEE BAHE - [HHE
By s (B B BT R
SYEL LRI » RZ1FAAEE BAHR -
B R ENRZA BRI TR -

FHRAMEEE FR 3 El 458 B (variance
model) HIFRELER > » BB 5 o {E LR RS
BB A s - b AR A
PREULEHRS SR B AR RAHLL - BlE e
B B S B B S A A R -

ASCBR T I — B o (R A I )
JRBE AN » ANE I il 3 B A R R\ B A AU
JEIAT - B2 & o {5 e m] RE &y S 2 HL M KT 32
Firsg 288 » JRE AT RE (R0 2 1L fthiE e g T
R R EME - B RBUREUER (B
foeff it B0 RUAEETHAS SRS - BRI T
B R T B B S A g 2y
B AR by T HEIE AR - AL BEKK
cross effect BUERH » MAHRMERI I - &
B B B R B M B B
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= BERBEE A ERFE

BAT AT L2 S 2 18 [ i B
AR o Ach S0 B (R - ST 0 o RAEER SRR
eI EJESE - (causality in variance)¥ K 5
BRGRIRERG R - PR — - DUE R
B2 W BB - ERREIT B E BGK AR
(Loan,) N #2550 8 5 (EIKE) » H2He8RiT
WIEEEEE K (Loan,) ~ FASRITH &AM
B EFK (Loan;) ~ 2HGHR1TEHE B R B K
KEEE (Loan,) ~ NEEMZFERN (Loans) ~
EAKEH (Loan,) F#EE s 8 B Ik H) - {2
RENEZE (Loan,) ~ BURHERA (Loan,) ~ it &
RIS FE B (Loan,) HIIRE 2 EE
UEEy ;B DIERESE e - B
WEHERS (M2) ~ FIZR (RATE;) BAFESR (ER) #§
S EE ; = DIEAEES S 18
Bl SPNERTARGE (FCD ~ S AGE
& (FEI) B EES (SP) s2 8 B HIE) -
EARRERERE (RF) RREZEEE
WeHy ;s P - DUHARRE S B e o B
TR (GDP)) 3G % R EIE) - H
fi e33R (UNR) ~ P8 (HHOLD,) ~ NI
¥ (popr)) ~ EETREYIEIES (CCl) ~ BiE
TREEARBR (FCF,) ~ REHE (PC) i
PP ERE) - Il - Tk B E R E)
B EN - B AR MR
L)+ ] DI B E R B & R g EA
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TAAE TR BT 33 5 Ry iR HoE S BT oy B A
G FEER Y (FFAEIIR = 1) » W IIEZ
TFHURE RS R A A B BB - R
JERARIC s iR B8 FiT CAER M probit modelit
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LRSS SRR 1996Q1~2021Q1) 2K 3% E
TRERHEEE - 2R A0 B EE Ry R
BALETRE RN RT - BRI REARES
(G AbTiCaR) - SATHGK (Loan, »
Loan, > Loan; > Loany) ~ FIJ3R (&) Bl

K (UNR) SN B ERIRAAE GBS -

fertR I DU T i - 2B IR A AR S
TR R R ESEETK - WEANEIER
FEREH (GRF - AREMEEATES) - 1
USRI T i G B G 1 - AEAR
Gt RERESREE - AR ES
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H o mik o EEmeEoadtiiEr
KR B EMIRE A % - AR
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Panel A: JEIALET Bubble = a + X + ¢

Ex=1Z adtiiEHE

Variables Coefficient  Std. Error  z-Statistic ~ p-value  Variables Coefficient  Std. Error  z-Statistic ~ p-value
Loan,  -12.7917 11.784 -1.085 0.277 Loan,  -21.0752 12.4662 -1.6906 0.090
Loan, 19.7795%** 49157 4.023 0.000 Loan, 18.9657***  4.9945 3.7973 0.000
Loans -0.5560 0.7153 -0.777 0.437 Loan; -0.4614 0.7294 -0.6326 0.527
Loan, 32.0195%* 13.3818 2.392 0.016 Loan, 29.5626%*  13.7057 2.1570 0.031
Loans 44.5561***  10.6373 4.188 0.000 Loans 49.5060***  11.5090 43015 0.000
Loan, 19.0800%**  4.7117 4.049 0.000 Loang 16.0455%**  4.0030 4.0084 0.000
Loan, -0.9765 0.7528 -1.297 0.194 Loan, -0.3996 0.7577 -0.5274 0.597
Loang -0.2611 0.8898 -0.293 0.769 Loang -0.4264 0.9379 -0.4546 0.649
Loan, 8.2176 11.8451 0.693 0.487 Loang 3.5930 12.0867 0.2973 0.766
M1A 0.7219 4.2422 0.170 0.864 M1A -1.1477 4.3833 -0.2618 0.793
M1B -6.2200 4.6069 -1.350 0.177 M1B -7.5039 4.8727 -1.5400 0.123
M2 -18.3873 12.6511 -1.453 0.146 M2 -21.3965 13.2330 -1.6169 0.105
RATE, 21.0412%**  7.8758 2.671 0.007  RATE, 24.8897***  8.0958 3.0744 0.002
RATE, 4.3405%* 1.3543 3.205 0.001 RATE, 6.6859%#* 1.7097 3.9105 0.000
RATE, 16.1567**% 44581 3.624 0.000  RATE, 23.5206*** 58018 4.0540 0.000
ER -6.5390 5.4809 -1.193 0.232 ER -3.5123 5.5556 -0.6322 0.527
FCI -0.0739 0.0419 -1.763 0.077 FCI -0.0365 0.0297 -1.2289 0.219
FEI -0.0373 0.0229 -1.626 0.103 FEI -0.0344 0.0222 -1.5515 0.120



MG B AR AR B ALRE R |

RF 0.0093 0.0238 0.390 0.695 RF 0.0148 0.0237 0.6225 0.533
sp 0.1917 1.2076 0.158 0.873 sp 0.2364 1.2560 0.1882 0.850
UNR -4.8284% 22125 2.182 0.029 UNR -5.0005%* 2.3637 -2.1155 0.034

HHOLD, -163.6717 92.1689 -1.775 0.075 HHOLD, -53.2766 91.6082 -0.5816 0.560
POP,  -364.0337 214.4069 -1.697 0.089  POP, -123.1749 215.7227 -0.5710 0.568
cPl, 23.6826 15.4186 1.536 0.124 HHOLD,  1.3930 5.9414 0.2345 0.814
ccl 9.5694 6.7298 1.421 0.155  POP, 1.8944 5.7062 0.3320 0.739
GDP, -0.2146 3.3521 -0.064 0.948 CcPI, 19.2310 15.4183 1.2473 0.212
FCF, 0.5416 1.5531 0.348 0.727 CPI, 16.6561 16.7172 0.9963 0.319
FCF, 0.3776 1.7792 0.212 0.831 ccl 13.2130 7.0648 1.8703 0.061
PC 0.3674 5.1500 0.071 0943  GDP, 1.1479 3.4222 0.3354 0.737

FCF, 0.2316 1.6057 0.1442 0.885
FCF, 1.3703 1.8558 0.7384 0.460
PC 0.2031 5.2564 0.0386 0.969
Panel B: 25 Bl {5 L i 8 52 B PRI A 2 B (R B AR
Loan, SR TR AREE — SRR
f§H Loan, IR TIGRAREE — (5 P TS B A B Aat
Loans SR TIGRAREE — (S P T I B A B - A R
Loang SRR TIGRAREE — (5 P THER I B A B - B 2 -
¢ RATE, TR TEAE ORI
RATE, SRSETECRER
RATE; FARSRATHTRMUBCECR 2R — = Bk
e UNR KR
R B IR ERTE 1 % B 5% B /K HE NS R

= REREEKEKE FERRIAR

BT ARBA T B E AT - Dl
7 (1K) 25 %1 1% i i o BSE R i E 1 - 4
D PN RN s e SR AIE s
o REREEEKNETHRERRS - R
THYTHGK (Loan, ~ Loan, ~ Loan; ~ Loan, >
Loan,) ~ BE¥HLEE (M1A ~ MIB ~ M2) ~ I}
& (SP) HIFESR (ER) H{FH » ¥ - &A
TS A A+ S AT L At A AR B ok 2

3 (UNR) ~ B TIZHEE (CCI ~ K
(HHOLD,) BE A\T18( (POP)) %5 - R84 Ky
G At B E AN T kg BB ihEt - B
R BB A SRAT GG o EE R B2
HOEEER  ARBEEEATESE
Loan, ~ Loans ~ Loany) » [T ¥ (MI14 ~
MIB) ~ {8 (SP) ~ ME3R (ER) B&3& THE45
Ho(ccn 5 - BAEHER BN R EA
B & S (RF) H 2t R B -
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a4 HAE RBEI14512A

8 BEAIE T Bk BB UG (Gr B« e K25%F55R)
Panel A:
Eoe [=E il
Variables Coefficient t-Statistic p-value Variables Coefficient t-Statistic p-value
Loan, 0.3770 1.2565 0.2119 Loan, 0.5008 0.9531 0.3429
Loan, 0.4101%%* 3.1542 0.0021 Loan, 0.3581%* 23776 0.0194
Loan, 0.0210 1.2921 0.1995 Loan, 0.0100 0.4650 0.6430
Loan, 0.8433% 24352 0.0168 Loan, 0.7867 1.8559 0.0666
Loans 0.3853%* 2.2201 0.0288 Loans 0.4967%* 2.0009 0.0483
Loang 0.1608%* 24315 0.0169 Loang 0.2353 %% 3.0360 0.0031
Loan, 0.0314%* 2.6194 0.0103 Loan, 0.0356 1.9327 0.0563
Loang -0.0090 -0.4511 0.6530 Loang -0.0496 -1.7959 0.0757
Loan, 0.7221%* 2.5831 0.0113 Loan, 0.5493 1.0665 0.2890
M1A 0.2000% 2.0419 0.0439 M1A 0.3177%%* 2.9356 0.0041
M1B 0.1805%* 2.0161 0.0465 M1B 0.3713%%% 2.6945 0.0083
M2 0.4755% 2.1037 0.0380 M2 0.4177 1.2534 0.2130
RATE, -0.0330 -0.6571 0.5127 RATE, 0.0681 0.6858 0.4945
RATE, 0.0226 0.2701 0.7876 RATE, 0.0110 0.1157 0.9081
RATE, -0.0465 -1.0233 0.3088 RATE, -0.0495 -0.7542 0.4526
ER -0.3906%* -2.4356 0.0167 ER -0.3930%* 22779 0.0249
FCI -0.00004%* -2.4817 0.0148 FCI -0.00004 -1.8661 0.0650
FEI -0.0005 -1.2289 0.2221 FEI 0.0001 0.2709 0.7870
RF 0.0005 1.3902 0.1677 RF 0.0010% 2.0158 0.0466
sp 0.1186%% 5.5977 0.0000 sp 0.1288%* 42222 0.0001
UNR -0.1499%3% -2.8072 0.0060 UNR -0.1343 -1.9272 0.0569
HHOLD, -5.6309% % -2.6870 0.0086 HHOLD, -3.4547 -1.4370 0.1542
POP, -16.3765%+* -3.7224 0.0003 POP, -7.6781 -1.4605 0.1476
CPI, -0.3438 -1.1342 0.2595 HHOLD, -0.2281 -1.2882 0.2010
ccr 0.5583 %% 5.0448 0.0000 POP, -0.2154 -1.2708 0.2071
GDP, -0.1140 -1.6435 0.1035 CPI, -0.4635 -1.0968 0.2754
FCF, -0.0055 -0.1356 0.8925 cPI, -0.4732 -1.0416 0.3001
FCF, 0.0704 1.2669 0.2082 ccl 0.5517%%% 45005 0.0000
PC -0.0721 -0.4791 0.6330 GDP, -0.1593 -1.5537 0.1235
FCF, -0.0551 -1.2972 0.1976
FCF, 0.0132 0.2162 0.8293
pC -0.0740 -0.3348 0.7385
Panel B: FEAIE ks 28 o

£ =einif]
Loan,  Z:RESRITHGREREH — R EK 0.4101%** 0.3581%

Loan,  ZRSSRAITHGRERSE — &P 1T380 I E R B SET 0.8433%*
i Loans  ZRSSRATIHGREREE — (& P73 I B R B - A RS % 0.3853 %% 0.4967%*
Loan,  ZEREIRITIGKERTE — (S PITE B E R EIE- A RS- TEES  0.1608** 0.2353 %%

Loan,  ZESRATIGREREE — (& 517320 I BN Bl - U RS 0.0314%**

Loan,  ZRESRATIHGRERE — (& 1730 I E A B - A 0.7221%*
M14 AR MIA 0.2000%* 0.3177%%*
=5 M1B AR M B 0.1805%* 0.3713%*

W M2 AT M2 0.4755%*
ER FICAHHRESR -0.3906%* -0.3930%*

B FCI I NEARVEANEE -0.00004**
% RF A R &R 0.0010%*
SP SRR (R 0.1186%%** 0.1288%#*

H UNR KFEH -0.1499% %

i HHOLD, BEFH -5.6309%%*

i POP, E=PNEL -16.3765%%**
i ccl B TR R 0.5583 %+ 0.5517#%*

F R B IRERAT 1% B 5% B /K HE T i3 [ -
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K9 JE{EERR{E(HaR )52 B89 153

Panel A: HaRi¢;=a+ W, + &

Exs) Hdtii

Variables Coefficient t-Statistic p-value Variables Coefficient t-Statistic p-value
Loan, -0.0176 -0.0941 0.9252 Loan, -0.1757 -0.4657 0.6425
Loan, 0.0981 1.8015 0.0750 Loan, 0.4219%*%* 3.5614 0.0006
Loans -0.0002 -0.0223 0.9823 Loans -0.0070 -0.3005 0.7645
Loan, -0.0230 -0.1333 0.8943 Loan, 0.8516** 2.1611 0.0333
Loans 0.1639 1.7927 0.0765 Loans 0.8489%#* 4.1021 0.0001
Loan, 0.0220 0.5416 0.5895 Loang 0.1357 1.4077 0.1625
Loan, -0.0005 -0.0511 0.9594 Loan, 0.0272 1.1941 0.2355
Loang -0.0043 -0.3669 0.7146 Loang -0.0282 -0.9887 0.3254
Loan, -0.1464 -0.8688 0.3873 Loan, -0.1321 -0.3420 0.7331
M1A -0.0706 -1.1080 0.2709 M1A 0.1823 1.3227 0.1891
M1B -0.0997 -1.5524 0.1241 M1B -0.0382 -0.2643 0.7921
M2 -0.3700%* -2.0844 0.0400 M2 0.0192 0.0478 0.9620
RATE, 0.0354 1.2298 0.2220 RATE, 0.0459 0.6527 0.5155
RATE, 0.0104 1.3863 0.1692 RATE, -0.0097 -0.5299 0.5974
RATE, 0.0626 1.8623 0.0659 RATE, 0.1420 1.7298 0.0870
ER -0.0932 -1.1657 0.2469 ER -0.1040 -0.6048 0.5467
FCI -0.000002 -0.1279 0.8985 FCI 0.0001 0.9139 0.3630
FEI 0.0004 1.4085 0.1625 FEI -0.0003 -0.4936 0.6227
RF 0.0002 0.4286 0.6693 RF -0.0005 -0.7051 0.4824
sP 0.0163 0.9605 0.3394 SP -0.0064 -0.1619 0.8717
UNR -0.0442 -1.4739 0.1441 UNR -0.0922 -1.4842 0.1410
HHOLD, -2.8552%* -2.3837 0.0193 HHOLD, -15.8956%** -6.4715 0.0000
POP, -10.0132%%** -3.6245 0.0005 POP; -47.1651%%** -9.1179 0.0000
CPI, 0.2232 1.0895 0.2789 HHOLD, -0.0603 -0.2976 0.7667
ccl 0.0023 0.0271 0.9784 POP, -0.0499 -0.2568 0.7979
GDP, 0.0284 0.6168 0.5390 CPI, -0.1873 -0.3912 0.6965
FCF, 0.0324 1.4250 0.1577 CPI, -0.2636 -0.5015 0.6171
FCF, 0.0371 1.3276 0.1877 ccl -0.1420 -0.6884 0.4928
PC -0.0755 -1.0580 0.2929 GDP, -0.0209 -0.1910 0.8489
bubble -0.0005 -0.1357 0.8923 FCF, -0.0243 -0.4887 0.6262
FCF, -0.0043 -0.0759 0.9397

-0.1504 -0.8997 0.3705

Panel B: 522K F

Variables B Coefficient

M2 ¥Rt M2 -0.3700%*

Eoe) HHOLD,  ZBERFH -2.8552%*
POP, Eq=PNE -10.0132%%*
Loan, RS TG ERE — ISR EK 0.4219%**

Loan, RS TG — 5 P TSE B B A G AT 0.8516%*
Bt Loans RS THGRERE — i P TE B A B E — A RE 0.8489%*%
HHOLD, EERTH -15.8956%+*
POP, Eu A0 -47.1651 %%+

H s e B HIREAT 1% S 5% L BERE /K HE T 1 -
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Constructing Quantitative Evaluation Models of Housing
Price Risks in Taiwan

Ming-Chi Chen I-Chun Tsai"

Abstract

House price fluctuations could interfere with the stability of the overall economy and
financial market. This paper examines, quantifies, and finds factors for the impact of housing
price risks in Taiwan. This paper firstly conducts root tests on the ratio of house price to rent and
income to detect whether the growth of house prices deviates from equilibrium. Then this paper
tests relationship between house prices and the overall economy. We use the univariate house
price GARCH model to estimate VaR from the house price itself, and use bivariate GARCH
model to examine systemic risk from credit, currency, capital markets, and other aggregate
factors. We further use Probit model to explore the factors that affect the formation of housing
price bubbles and use quantile regression to analyze the factors that affect the downside risk of
housing prices. Finally, we refer to the application of HaR and GaR in the IMF report to analyze
the downside risk of extreme volatility in house prices on the overall economy. These empirical
tests with a large number of economic variables provide us a better understanding of the close

relationship between housing prices and the overall economy.

Keywords: Housing Price Fluctuation, Downside Risk, Housing Price at Risk, Growth at Risk
JEL classification code: C32, E52, R30

*  The views expressed in this paper are those of the authors and do not necessarily reflect the position of the Central Bank of the
Republic of China (Taiwan). Any errors or omissions are the responsibility of the authors.
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