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NIRRT B M Idp R RIGE 2006 E 3 2019 EehpotH SR gk

\\\?{r

ZMAES MG FRESER DS FELMIERES G HiLH
EHERSP AL EEFR TS S H A B TS PR FRD H 58 Fh

ML A AR s ARG BT -

BT 4 9 COVID-19 # i~ j4¢ 2020 & - & % § ot 7% > &2 2003 #

SARS P¥#) 2 ¢ »SARS 2 LT WE RMHENF A SHLE U H o LRPEM

S5
fﬂ
'F_k
=}

BB > ® 53 B F k3B /& R COVID-19 % F% 4 prienx 5k
R R A BT 0 A& BRG0E COVID-19 # fiig & i Avir i 12 17 7 1)
M ELCEROCGRI RO REF2RTEET R T AR R
CELIE S SBRAT ERREF 0 COVID-19 R 4T - £3) § 5 ¢ A

T REREREDEL A S R AR R R IAG O T B A
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A RS 0 2020 £ T XD Y SR A EE 0 2 R I2n )
FHRBEFTEAPIERFoFSIFF v 5HF RIERFR &8 T8
Fr® R M7 o822k COVID-19 B iFid L R MEF w1 TRICKEFT £ HET
2R LR TR AENILEFFRETREDTRT  FRT £ Vi §
MefRCHATE S o dopt TR R KT i 6 R T ATE MR T B

4R SERT AL ke

ki

S ek v iR

SHLERLGERS R TR Y R Ry RS EAR R BY 5§ R
RZER A m T F de o ’ﬁx»l% A A ’f"E’FxI% F R G e ikens o
Eljéjﬁlﬁlﬁ'ﬁﬁ?ﬂ%iﬂ'%’ifﬁﬁﬁg*ﬁ—’:d*g‘;‘f@ﬁ?&‘ﬁ’ﬁii%#éﬁ 4G e

G FIR SRR R 5] ek R R AT -

RS B kenT A R R 0 F L T A A EE R - Stiglitz (1990) 4y
NEFDFRF BAIRFTAPIFH ARG A 22 Pl A FEpE TR
Zp BB e R F Y A A G Fl R TN R g A TP He kR 4
M i 3 M;Je EUANG FlE SRS HINA T U Ly BAREM GG DS
EEHA S wd FD (REFTAREHT) o2 E 2% (Himmelberg et al.
2005) » H ks % 42 & v L A # (Campbell and Shiller 1988a, 1988b) ; ¥ -
GG MEZ NS Ry RGeS W 3 A A (Black
etal. 2006) » ™ 2 5 W R F LA G AUIFES H 0 AP ES T K0 f Ka

AR R BERGTE % ik A @ (Abraham and Hendershott 1993, 1996) -

- BT A it ik LB LB iR 0 B B AL & > 4o Lind (2000) 123,
BB R n A AR EF S 5 A RN B RPSEETERED LG el 75

%1+ > @ Flood and Hodrick (1986) /T&:.u TAW A ET A A B B AR
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L4 e Rk en?R A - Bourassa et al. (2019) i@ * P aEIEAAHE T LA 2 Nk
sk s T wEER e TR U RKRRREA BT ELINT

AEBHR A DS GARE % -

PR o MNEFERTARRAT AR R R s R FRF LY
PR RaR AN E REOERKIE Fov UL LTI A A KT A
MERAT LA E D E Pt F o s da s B g e g ariE %ﬁ” i
B F e kR A R R EF % ae sk (Himmelberg et al. 2005) © % = -
LG Rk RECTE PR AR TR RGP G R A A LT
AR HLISETE B R iR A TR ARG BED PR 2 RGeS £
Brig 2 eha %8 E (Abraham and Hendershott 1996) ; £ A& + & % dc2r i 1 % #ic

zZ FE3 LT R Ey l%’fé,@ﬁk’ l% ﬁ%&ﬁ%r}lﬁgﬁéﬂil% B -

[e=

AEOEAR A P S g B p AN A ARG RYSGTE § e ke
% 4 (Blacketal.2006) - % = > f#HERK T T UL Z =M - S I B RS
Hu Ahe P22 RIS § hisedita iy @8 (R
FALMPE) ZLEAR > RAS R RPEAFAGER R RE F #RDEL
(Mikhed and Zem¢ik 2009) ; ¥ — &0 & ™ A A 5 FHEY G &2 2H L R H
g e T ity - A 2 2 L ¥ E 134 @ (Blacketal. 2006) 5 ¥ =
R AT AREILS L A LS T E AR R o ek s f A
G E 5 rE 3 5 495 7] (Diba and Grossman 1988a, 1988b) © % = >
AR EEHA S SER A R ARELET (iR E s AR EE 5 )
RABRBI s b FlF o AL G B R E kT F SRR 2 e 3% % 5 (Xaio
and Tan 2007) = #{& » dpdic+ & AR * KR § feikpk gk L F B> 2] @

4 % .72 7% (Zhou and Sornette 2006) -

ROor bW e R A A A Rl Rk B2k BT kAR

IR AH (FAMEWA S BAREM G 2 f N4 D5 G or@ ik
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PGS HCTER k) BB G AE I Y R e e T o
22.1 % f}: f8 41t

TARERD G H R L‘aiﬂ eAE ER TS ORP S iRE KT
A T Jé?iii"ﬁ E Afﬁ_-‘ﬁ FALE T BBk - Hd S s g
o MPEHEAT T ARERI AL ERITRAL S G ORE A E>
mEHEEAEED SR h- BB e Flt o S AL T R LAEES

AR Hrh Chendp iR Rl (TR RS B B R R TM %o

Smith and Smith (2006) 4z & 1985~2005 & # 1_3?]?;'3 g RN FESAETHE
VUETLEE R S A A Ee 5 e ket 5 o Hou (2010) 4k * #E iz 5%
g 1990~2008 & A i R s B oo dg R Re & R & 2005~2007 # o
&Pl E_ A 2003~2004 & @ - Ambroseetal. (2013) & re4# #7452 1650~2005
£ 5 ALV DR PO AGE R D IOFTERAR S B R T AR % o 2 (8
Lai and Van Order (2010) ™ % R & 333 1999~2005 # gt » AR & & § 47
Pk M G F R e R RS Y 7 R B PR v A
Toew g NBRK O ARFA TR R B 8T 3R L W Rl i ende s 0 R 3R 0T
ok s Wik g RIEARFHF 2 & 2003 £ 2 {5 o Mikhed and Zemcik (2009)
USRS T8 SR RIVER S S8 TS 33 E EFEIES R
B 1980 & roLdp ~ 1990 & 5 Hp a3 A Rie ik o BN G Y B R
2 )I?c;f*ﬁ Shinetal. (2014) - # ¢ * 2000~2012 # ¢ B 28 =% chF 4L > #F R

*’%/5’/%1? L_[’J/.VE_;}%»’T#FI LA ‘E"—,';:’._F'f‘/':*#ﬁ‘,’“éii%o

Btrs s e gt 175 MR AR KRR 00 I YR EHRH S
BALE R E AR R TS RS AR - AR 3 R a3t

BN d A AR S hA R o FN T L - BT R
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X T ATE R i 3 o Dibaand Grossman (1988a, 1988b) #-&5%k f#ic i + ' &
» feern Augmented Dickey—Fuller test (ADF) ¥ 4246 2> &% >R L 3 a7 7
MR R B hie ik A 85 o @ {2 Phillipsetal (2011) # &1 SADF ¥ 124
Teht s LEFEFT AR S ESART (rolling windows) epE R S ] e ki
s EEE R T AR AP T AT A Bieks TR A RE S B HR D
PF R EE o 378 > Phillipsetal. (2015) 4t % SADF ¢ 2 » 3 41 { — 45 iC ok 27
3¢ T GSADF > g = 2| e ikl enifplic 4 o P 3 RE Y fre F 4 SADF
2 GSADF e 2 i {7 i thie R enthsh « &l ¥ BAE &0 532 A A
% > % - Engested et al. (2016) # * 18 # OECD B %_1970~2013 # % i 42
£FH o FIR I BF A 2003 1 2008 £ F oy ek o bt OECD F
T tk A 87 7 > Pavlidisetal. (2016) % 3R 7% 2000 # 4= 5 ¥ fig ik o
2006~2007 +# & pli= » ¥k 2008~2009 +# e >3k i+ % ¥ ; Gomez-Gonzalez etal.
(2018) tk=% OECD W] #-1970~2015 & 5 e & vt » dp itk A 2 B i
FRp e R T Ml ek € BB BB B LT % B 7S Pedersen and
Schiitte (2020) = 2 SADF £ GSADF = ;2 » Pl R %2 B 1970~2019 = % i
R R o B s RSB H k% > o 0 Huang and Shen (2017) # *
GSADF 5 1993~2015 &4 B 5 7 > 2 B 1997 & ¥ 2003~2005 # & 75 A
PR RaE T g AR e RPRFIERFHRER )RR
B o Pan (2019) 2 ¥ F#5H 2005~2016 & hFALL A o FIRC BB E
SR S ek o ABEOYE INE K o H B F e kP R A - Tsai and Chiang
(2019) Fth ¥ Bm B SR A 0 HWIMA R R RIeRIE 0 X Rk
(spillover index) #.p? B ¢ 21 H s = &7 o Bangura and Lee (2020) 122
7 REBETRE %ﬁr’ S AR g oM BRI 4 A& 1991~2016 & o &

% faie ik o

=

ABES TEENEE TIPS RS ST RS TR LR T R
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Bree R AT nrt L G R PR 3 FHCL D SR
ARRFRFEZFARNBRRZI DL R FF o ARG B REKRDFLRE S M2
{3 ¥ o bl4o > Xaio and Tan (2007) MR FEA T % > FRA B S A
1980~1990 # F¥ 7 A i #oi2 /R i dh o 3R 489 % (2009) 4 49 1973~2008 =
At oehs ek o F IR 1988~1990 £ 2008 £ Lo H kit > A
drek & 54% ¥ 27% - Tengetal. (2013) Rl sS4 &2 4 83 B (T3 &
o FMA B S B 1997 E I AT LT 5 F P A
ERILY o ¥ WP T Y o Sunetal. (2017) #-P R A ST ki HITE A HE w}ﬂ
ML s o e m AP LR FTE A EET o L s e
KA BF B R o fER SR ] L Kimand Min (011) 4 21 7 1998 i &
W2 vt g B & 1986~2003 & 3 & 7 ;¢ % ; Kimand Lim (2016) £ # Kimand

Min (2011) 7% 7 > HFRER 53 2k 2 2014 £:L 3| B % o

Hwride g9 50 A s A# AT 3 > Hatzviand Otto (2008) 17 2 44 5 4% 4
WRCE S AR T I R A 2 R PR RE o N E T
B R EE D EITRACI R 0 TR G ek e L - Giglio et
al. (2016) ' W FEREATH R B A R HEH R SLE > AR LR ATE S ARG
oo dn i Lt e bR FHEOATA 0 B 1975~2010 & B v Ree ik

i o
2.2.2 % ff #i@

AR WA R LN B LT E B EGE AL

_r
'_’*1

$

=
B2

iz f o & F1F o Blacketal. (2006) 14 g # A Kk A7 (F endr i

T

BrTM A AR E B PR B e £ p AR R S f gy
Fok P A BN s A da G E A e G B8 FRROLBTE

MERSH B ReRgG € o FIR 1980 & A4~ ~ 1990 & kA4~ #pr 2000 &
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48§ B ¢ % - Fernandez-Kranz and Hon (2006) R E_i% i G2 F fefrr {7 38
AR RS € S EEEY 3 AR S8 LU SRS € Sk
Case and Shiller (2003) 3+ % ® 1985~2002 # % i #1718+t » HF IR% EALE £

Hogrr b 20% 0 Foup s FRALZ D B ?%:ﬁ;;é*;‘%éﬁ%i;?%f °

Foiert s AT S A BT B B E AR L R R R P o Hu
and Yue (2006) ™ A& ~ A4 3 B A G S % 0 $ou 1990~2003 £ 5tk &
PR dgf ke ke 1997 # > b s £ % 2003 & o A5 Bl Atk AP RN L

7R teE ARSI % o Yu (2011) v £ p AR REA TR SR 1999~2010 £ B F R
Ly ek WA A FEY R R h 2005 £ B
@k o His BRSS9 T 3 o Fraseretal. (2008a) 14 d fF 1975~2005 & & %
DRI RECERERE A RS VR (R EAES - LA U R A ALl
Ale > F IR K e ik emg gy o Fraser etal. (2008b) @ * 4p e et 2 o Tt R
Ll WEBERSD DR RREER S BRI E 2000 £4F HREARDRG o
McMillan and Speight (2010) & * & B 1974~2006 & 3 I G R MBI E

DI G 5 Hif e AR R iR

B orpn PR RAHERR T R FRTARD EEE SR%R T THR
AT EE g 2 0 548 Phillips et al. (2011) 2 Phillips et al. (2015) ¢
SADF 2 GSADF » o — | & % f2.87 5 i ehfis ® #5ift > gt = 2 2 7 11 fuf &
WREFHRS BieARPFFES 77 TPEREL R Ao RIERUE T FTELR
Pud kA AeR R o L RS E (011) # v SADF 5 #E &

S 4y #7462 B R 2006~2008 & #2009 & % fif H5¢ ik - Petris et al.
(2020) 1+ 1999 # % 2016 = iG53c™ 45 kA > & * GSADF = 2115 % #7118
NSRBI B R G AR ek B 32 D AT T B LG 50 s
I g 0 B P = B3 HIe ik o Huand Oxley (2018) # 5% 1975~2014 = % W &

ey FeriE o dp M E RS fie kS T i 2000 # A4~ 8 g 3R - Pavlidis etal.
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(2019) & * £ B« 48§ F cf A B ARE RS D % A o ke &
Fo B B AR B R R R e R enE & R 7] - Asal (2019) MR %

WoeriE g AR A TR > S 2004 EF 4R ik o

TS AT R B R CAlE RS e gk o R £98% (2009) 14t
@ie it 1973~2008 & 547 eh% G e ko4 I 1988~1990 £ ¢r 2008 & % %
i# 7k i pFYP o Huiand Gu (2009) 12 B ' 2004~2008 & 5 th5 # B > 47 & #7¢
% & 2007 &£ B o Kim and Min (2011) # * % B 1987~2003 & e 4L »
IR & 1987~1991 £ 3§ - if #4527k o Huietal. (2012) 2@ RA B335 &7
Wk o 4y 1R M A 2003~2006 4 £ iEs f 2009~2010 £ 2 [ G ek o
Teng et al. (2017) #:* 1973~2014 & 23 #2374 3 chfk » o # L -
1988~1992 & g2 743 2007~2014 # i A ff a2 ik o gb b o @S dn A e

R GUEEE S AP TR o
223 R REKLFE

PR L RO ER Y F A A R AR RER S Y ek
grarifs AE R Rl e T R R e A R 20 5
B AR (RA) TLWFe ks o ¥ B Y gtﬁ; D AR & iR b s B
SIS VBRI %&3‘—..@ A v F]% & o Abraham and Hendershott (1993, 1996) #-
Capozza and Helsley (1989) rAEE bR nﬁci;*m > B & 1970
ERI 1990 ERAREFE HEH DS G S G ERS R REFEE LR

FESAMARG R I EFE RE I RIe AR o Kim and Suh (1993)

2 B> 4% SADF 4v GSADF = 2 enigzt 20 % L S S A N A A AR
® 5 H494& =cn% ¥ o 4o Harveyetal. (2020) # * SADF £ GSADF > 122 Harveyetal. (2017)
F R s 2ok 22 BRRSHS B TR FRE Y 5 20 BRI 7A 1980 & £ 2000
# 7 8 r A 2% 5 Rherrad etal. (2019, 2020) B 1988~2018 &4 £ 1333 % e ik »
FHEFREBEF K ”#"}J«’F‘r? 7 e #8412 Martinez-Garcia and Grossman (2020) 4 23
B R 1975~2015 &% i G4 & 3% GSADF = 2 3 % B Fh 2000 & % (5  $i¢
ik 0 - U logit/porbit F i i B i o3t 0 dp I & e Rl BT U SR AOTER] o
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Rl p AEERGOSHE (B R) BP LA KRG EfIFEERS o g
1974~1989 £ & B far i #72 /& - Himmelberg etal. (2005) i 5 i¢ * % PN
R RHMRERFE IR ok o ffing S A B RREORY T UL
2. Bourassa and Hedershott (1995) 7%+ ~ Bourassaetal. (2001) e & fF ~ jB
BL CBP 2 R 2 £ 2 E (2014) A 45 1995-2011 & hf A K BT e
Ao dp s B g X DA A ARG Bl Aol o T S R/IN 2 BN
£ 2011 & R LA~ AT B R BEE A fRiek o Hs 22 Bjorklund
and Soderberg (1999) #-#78 fk#ic* KpIE 7 & A {IRE Y DIFE > H s § &
AAe RHEOF T HFRE R TR S P MEE RS A 0 BT 1980 & R A H T
o5 G B RIE ARG o Hou(2010) v RE R He oy AR AV B S T TR
%ﬁ%%ﬁﬁjﬁﬁﬁﬁ’ﬁM%ﬁiLm%QWSEﬁﬁﬁmiﬁﬁ2%&%%
# o McCarthy and Peach (2006) B] &_+“ $2 4%, Bl 5§ gk B a‘,;} d
1995~2003 & % B % i & 5l 7] &2 1§ #2027k 075 & o Coskun et al. (2020) %
2007~2014 &2 BH G5 > Y EEP L AL P S Al A2 bl F

FREJIFEAA0 R g2 BH 5§53 FRPRE - LG @K+ o

_\f}r;_]%fé,,a,k’lgg’\?l]%éj\m %:“r/ %_g_,‘_ gﬁ}ix%’hﬁ.m‘
Fin o ¥ - ﬁﬁ:ﬂ'lf&?{ 19 M4 TE R Bk P };;xp —%z FRE IT M, F x%ﬁ;m

BB E 300 » B0 B BT - B E L TR S e ko A D B

it AE 6 Ak e R 4 F)F - Xiaoand Tan (2007) 45 &1 4

\\\Xr
1%

s

jul

\
[

3

HH
T M- E ”}3 2taed :}i?”‘ SRERARAFUEREFTOELS CAE3 S EH T
A4

FAB 10t #0e & o Glaeser etal. (2008) 4 oz HEehiE A

pLt

7)5
PAx A o e kAR 2 I RCE

M3 2T X FA I,ﬁﬁ%ﬁ.ﬁl_\ﬂ\l% BELELT e 35S BIRA o 'FT -
Blanchard and Watson (1982) 32 |+ 3 72 ;% » 8 i #-j2 % & 5 f/r T2 /%

(deterministic bubble) £ %g 42 % (stochastic bubble) » = ¥ B gL a7 grt
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R R RREIET A BRI EEF e ARDFTHORFEYRGBYRL A %
Besfe & @ A 0 - 5 417 Van Norden (1996) % FF i i [ i dr i A & 1§
BT REM % o - 5 Summers (1986) < fads model > gt HEA] E-F S
Rasaa e 22T R A AR EOY o THRAEFRES kp3tn R
g A k¥ SRR Y endt 4 (Fama and French 1988 ; Cutler et al. 1991) - & i @
Zhend PO R AONMESIE RIZHRILE ek € A4 ® B dE > fadsmodel R EK

FATG AL LA B F T R F A B F R F L ER

F @2 jt o Chen (2001) i sgifie k™ >0 F A L 03 - =k &4
TABREROWIOFM B S Veikn 1980 £ x93 1990 £ KA
FEypo B BN R IEY - &R oKimand Suh (1993) 3@ 1 3g Hp 53] 5 A A
B AKRB RPN F RSB FREFE P AL 1974~1989 £ B3 450 e
& oChanetal. (2001) B % & 5§ d A2 & ~*THEIFH P F§ K odrmorto
R 1990~1992 & & 1995~1997 £ 4 ik % 7 13 i@k o Tsai (2015) #-% %4
BRALTd Ahe FETER (FRFTADAIYE) U2 B A4 Fia
B (FA XL GEpp) 400 SEEIRBRIEARRFRES T HUEFRAT
POl BT ARM FERE L €2 5§ ik 8- BN ke
Chen and Chiang (2020) mAe & &5 2 -2 5 B A A B Bl & > 2 Al
P ERERDINATREFFEFRE AT R R OHEY P RE 3 O RFRA 2L
FRtER T P A A EEFE S LTI BE

23 % kB R KA <

A AR B4 £ BB G Ay R B0 B B B

ks
;
fﬂ

FPEAYER F RESAE TAL G 0L R0 % R R

.~

Py

87 3R
m,g/_%

F £ 3| £ 4R > )4 > Bernanke and Gertler (1989) £2 Aoki etal. (2004) 3z
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AFALRORP EFEFE IS H 2 E2REFF BRDIETFF
Campbell and Cocco (2007) #£31 7t ™ s B4 § % > Schmalz et al. (2017)
Fotad S ERRPFLES DM G0 SR RS TEFHRL G S §H
Firie A 2 B (Campbell and Cocco 2003) - Bt 77 7 » %[ 4c (2003) £
R EE I (2011) S ES AT ROPFEEF T HERE 0 ¢ 5
BRESAT AR PTE S 2P FFE (2020) RIEH Y B BR

tEFRFT AR

R FI 0 RS kB b G B A & A SRR B B T

231 % Bk #§7 5 A4F2 2

S ART U A S W - fAd e i éfgkijﬁraé'uéf%ijﬁﬁi%%“ﬁwé
RF S ABEIRETF G AR T - AT S Bk B e R MR B
RS TR R RN R kT Y S jrh@‘[ﬁ%%‘—a% AN WS SE ey is

Sl AT Y A A2 WA KRB A R LR B

a;ﬁ

AL RDERE FERRLTAF AP RRBETART AL LTS
EFP - T kG A T B F 0 25 WA S S B0

hed G s g

A AL BB i % ¥ A 7 Hendry (1984) & Giussani and
Hadjimatheou (1991) % 4 #* 2ba b en= NqFd s Bk &> ¢ 452 = > (cubic) iT
S He? 254 12 ¢ 03] 0 Engle (1982) 2@ Bollerslev (1986) # ! (autoregressive
conditional heteroskedasticity, ARCH) ¥ GARCH -3 B| 8378 & % 44 % R 4F
MBIt 2 3 2 o Jinand Ziobrowski (2011) (= G 53 0T B R g 0 4
EOT R PR R SRR 38 ARCH HCA 3 PUp #e 2 8p  # i g o 1 &
THL%E P RPE AL AR F RIFG X B S & DR % o Dolde and

Tirtiroglu (1997) % MEE L At~ > B ¥ ehffe i A S 4pi (kp B
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FRfAbmziop) &3 B (kp BEHBEE) hd BIts o FRE Y
B ¢ X DR E sk chR 5 2 16 > Dolde and Tirtiroglu (2002) i&- # 322 %
BEIROB AT FRGRAS EFET DT FHice X7 2 REA
i% 2 @ SR & P &g o Crawford and Fratantoni (2003) R+ & 2Latf4 ehw B 4 3%
WEAl e qf 5% Bk B e > B4p N p A fFH 6 T 5H0A] (autoregressive
integrated moving average model, ARIMA) - GARCH #£3]|& % I f# 3 #3] Ak »
poebeni REIERN A AR oo B g ARCH 2 & GARCH #3417 5 i ik
wep A 7 > ¥ 4% Miller and Peng (2006) ~ Miles (2008) ~ Lee (2009) &2

Hossain and Latif (2009) % -

T3 o Tsaietal (2010) B A4 * % F##H GARCH #3412 & R 5
FEH O FH I RAEFEFRFREREDEL O FRERS S FRPHET Y T &
R RA R DR RRATED FE G EFHE o T 5P s L o Miles (2011a)
BHRER L FE TR DS §A R ok > Miles (2011b) a5 % B < 3%
ERFRRAT DTS O FR 62 BHE REFFAE- L% PR LG FHL
£ HE P ki R Poend 3 B F o Miaoetal. (2011) B E R E <P 5 Bk
Bl o AR BB PR AP R B (R
B L LR E ¥+ R Fai@yg o Elder and Villupuram (2012) #2 Barros et al.
(2020) #* Case-Shiller % & % # 4z %> 12 2 Linand Fuerst (2014) 12 4 £+ i
Pehs BRI E R B R FR OB 45 F LR % 0 Zheng (2015) # Rk # chiB i
RO EEZT IR E xhiz B3k g Bk (trade-upeffect) FE8p4p 4 o
Tsaiand Chiang (2019) #4717 ¢ B~ % - B8 % - 5333 > FRF 5 e k>

"Efilm;?& mxl%,é’,ﬁﬁ'{ﬁ% J_};!fg‘gph,{ao
232 5 J T BRGHHE

SHCFHREE F L R EE G 3 SR GIE L  Bep & & 1960 & &
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BHNERBFEFREFE LI A T HRWEROLTH @ S gRE R ek
7 1990 E RARELS P AN AT 2 B2 ARI IR IFAIEFH

<

I A2 - 3 5 AW oA {4 B R 1997 «&‘?"EP: Mo 26X X I G M &

]

BERE, 2 &R T T 0% ¥ E RSP A 2007 &R e ki
FREORLEMPWRFLIEHA T SRR T 2012 £ gL A IFT B
%?@@méiéa%g,ﬁivﬁﬁﬁﬁﬁﬁ%%éi’E@é¢$6$%*
HHF AR T3 2 FL et ih 0 4o Bernankeetal. (1996) 4 41 FF A e ec
% gj\gf}'/i IE‘ k’%*éﬁ:{m r-;"l% IE‘ m'% it o /#IL f * T i%' i_:a ’Fﬁ 4./’3‘!““7;? %Ko B /)&/Fji“

# »Karaand Vojtech (2017) 5 ‘@8 < 15 R <17 i § 5 > G ACE s p S B
o BERETASE 2+ &l 5 h7 f£2 - Claessens et al. (2013) 4p 5
BEPTEATE SR F RN REFRHT € L FE A et b Guirguis
etal. (2007) ¥ Miles (2010) # R 5 H ik #5 HiF »c% > w5 B T B %G Y

PP PR RS -

THEWL SR T BRGTF KD f @ fgx“’,%gd SRR ECART I % R R

hMaF B A RE AR T S T R el L BB 2

=

“T B2 AR AL o b]4e > Zhouand Haurin (2010) 4 #iid & 5 § ik & cp 7] & 4525
£ Alens BAEAE g ehd 2 E 5 % - McDonald and Stokes (2013) #2 Kara and
Vojtech (2017) 45 1 iS5 PR £iBF n % T Lg% fp RS RTL §
i & K %] - Calemand Follain (2017) R #-7 #5 & #&40 chiz * b g B3 o * 50 7
B A4 7 3b 'k <h=E - Jinand Ziobrowski (2011) 2 1991~2007 & £ B % i 45 %
FLIFARLEABAI IR G R F R F 29 KT FRALFEHE 2F
B ' £ I 4% 85 gk fic o Prasad et al. (2019) A2 § & renig it kIER B § 2 L

b FET RG> B AR GHEF Y kT B
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2335 TBRGZFERAE

SH TR G EET AAER G el K1 E kg S RS
BRSSPy £ R ARRAD B v P RO R S R SR

g ARl B TR S R TR o AH £ F Ra WA f kgl 8 e

bl

1A B i areriEt £ > Ducaetal. (2011) Trdp o » A BE B i
HHT R 5 A& BCR HFE R 4 e Bruneauetal. (2018) 2 = - o i ST -
#3247 (Dynamic Stochastic General Equilibrium, DSGE) #-3]~ # it 7 33 F 7
RAORH IR LT R ST R g kT SR 5D B sk
LA v/gk » Claessens et al. (2013) # &% 2000~2010 = 48 i & %> 7 2008
EEmABPFRP) £ RETHAMEEL &8 B #F RS Ik G

GEREEE TR A RS v IR R B I k.3 Rl B Bl

Cavallerietal. (2019) wAg 7 & B 5 § A &4t QMG AE 2D B4 2 b &

e
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jr_r) "

Tl

NERE DR G EERLMAR N E R KT (RMFHELE) 2
BREOR AL BPT A B8 apc il K F £ - Arenaetal. (2020) w AR T ¥
MERIE Y RMFEL ST L AMR R TR R B BT AL
H e F G ek AP PR o BRI R s RS
SRtk Ao P R BIEITR P AR M LR koo 2] 5 -
Mo 2@ o Kellyetal (2018) w € f fF B W FA & 74 s » frdp N FIEL 2
(PrAr =B~ FaxsTif b B AT f £ 5) #7305 % 7 & ¥ 25 - Deghietal. (2020)
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ThEAERMpE P rcc B B2 EMFIELLEFT 7 %2 lgan and

Kang (2011) ~ Craig and Hua (2011) ~ Dimovaet al. (2016) ~ Ding et al. (2017) ~ Richter

etal. (2019) ¥ Rojas (2020) % -

=
Pt
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=

% HE* Gt I B2 R AR ¢ R
F 2 h AL B RE 2 B ARG i (5 BEREE B ) d N ERAIET R
MR R A fr AT gt % 1 B R & 4F fe > Kuttner and Shim (2016) ¥

w57 R FR GBI A AR IR e S LA RS TR
AIEFREPAEME > Rpr K TR TR RS NE P AR F A
FrF K FF4] % B F 2o Sommer and Sullivan (2018) 1 B B {2 - BISEHCR] A 45
ERAERK HIRFIFTFoRLFNERLSH o Ra 0 G2 1§J<#p | AR AR FT
RoETTRFELE A AL TN ERFEEIEA 2 B ES T (Croweetal. 2013;
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Flot o £ PR AR U 5 R e ki (4 Cocconecelli and Medda
2013; Blochilgeretal. 2015) - B e 3 » #5:E ~ & (2007) 3t S 47 5§ &7
B A FF OB G B B A G il § ook % K S E S Mpde (2018)
i BEF BT L AEFLIT L B ’%:i‘IR% BRGNS R EEFRE LR
F 5 BT A G oadrd] 5 oo o R (2021) AR H R R RDIE S 6 g A
S % R L M S K B EE P - Linand Hsieh (2021) 3 * 5% 20 B RE
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Ao Hong ksl b P2 88 (4o Duca et al. 2011; Claessens et al. 2013; Kelly
et al. 2018; Arena et al. 2020; Deghi etal. 2020 %) > @ B} » v/*Jc i S ARl
L b SRR R BIETAT o Ma ke k2 (2002) [P AE SHFTAR
REFFFEAREF DT U FRIEARsHFTARRAS DL > T FF
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ek b e o F IR F (2014) 22 AR ERTR SR &
FARRSERBECOP T FRTE 2 gl v U F T A D FE R hliR
TR T H B AR F b 4 BT o Wei etal (2013) HiEA 47 5
BARGEHFE LR PR FF ST D B2 B a3 Hflad i
AERG I F A ARAER S SRR RS P E RO AR I ES
BH2Z BTG AR ML REAFERIEF ST R AL IR R
FINFAFEPED S R EANR PG BT T B E S ] (o
oL B UTE) kA FA T 5 RS Wik KA L TR O
P s BB A B I R Y SRR R TR R F R 4y

BAET AR Henk B o

P EFEERMERABLE ERN{HFETARR L ERB LI RUE
Ere s fhd ¢ e midipap 3 TAEFHEEE - 2500 % (2017)
AR RRET GRS P AN B S B R s g U B A i
FoaFrl s AL A B R ARENAE B RAMT RO BE A D PRREES
PWEF O RO AR AR BRTROT RS R LG AR B e
(2018) # AP S HL PR HEFHN B SR DT B HFOREL > w5 P

G EEAH S B EFRE T2 FaORH U gresk £ 8 -4 Kuttner and
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i F @;;—,éﬁ—rg,ui(%«g;—r;,g,{g;}qg] @&%7 o
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SEE AR E R I e henE s PR PREDER
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TABEVRF LA BEPAR > m BROF R4 v T A EF P
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KRl H s AR R FARM kSR e PR 320 AIR ) A ER fd
e R TE-HGRRET R E R R o T - BERT ok R
AP ERFEFRERATRT OB LG R 33 AR ) A R K AR
Rf <RS2 b g (A RRFRD) forr s BRI B R F B VA feh
G (R EAFT) A RS LARIIAFEFAT 57 b BB Y | ik
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3. # 3 -3l
FTAFMOT AR GT AR G RIER FPAFELF AR
'%' RN '}5@1’& *l%}i“ﬁls v R W B 2 R R BB VR & ,E—_r;gﬁ_—

US55 e RRRIE S G RGHAD BIA o A T RE S RS R

Tt abinm il § & B ATT R -

£ 3¢ ke Rl

ﬁ;g,/\,«\ l%*é/g/%m;m &&, g «é’}f%,'iﬁ_é?_ AN S l% MTIF'LL bkl ‘N’Egﬁ_l\fé_’
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Z BRI AHAR T L2 A i AR 5 Ak
FFARHG bk TAB RS Ads ReIM G (R0 F) B g &R B
=3 2P & UL SV ;%‘r} L

L’I‘Jz}‘%ﬁ" E"[’ l%’fé.m;?‘ﬁl;(l q\/ﬁlﬁ ‘Sl\f__kﬂ\m

l% oA hg S8l GE T FIARBRERTE

Xt = ‘Ll + 6Xt_1 + gt, €t~i' . d. (O, 0-2) (1)

P X RS RARE (SHTEL)F S=1 0 4 X BAS HAagr

(5 B oF@w) Sl 5§ 161> 1 pFo X AFlg ERAERME > KL X

LE ARG R FTARK T LERE B

g BT AR FIEL Rk e

;% 10l <1 BFoX F 2B
i 3{@#}5,@,%m";‘z’eo

°Diba and Grossman (1988a, 1988b) ¥ ¥k * F it ¥ 4944 w87 230 A B L L
PRAT G ER

K o Evans (1991) 4 $1i¢ ik 507) % g1k Lap e & @5 H 424 25

FE 2R AR S A FGE i T Tt 2 Far R ek

> Phillips

P EAREFICDAE A S RE G ek B P AFHANEZY Ak oL HFSUR %
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and Yu (2011) £ Phillips et al. (2011) # - B i s fFend 124 20 fL 5
SADF » ffd €473 8 7 F % @ ADF € 2 » s 2 o Hvmz
T e R A EE T ek 1B B e kA B S PP P ER . H P 35 )
"B R 2 RAANME AL R T Th G T RS L& ST o 4R
£E4ER > B B E 249 o 415 0 Phillipsetal. (2015) 4% 41— :z & H 124

¥ GSADF - % B &7 SADF # % > 2 & £ £ 5 GSADF # * # & = ;% code 4

=

gkt y ADF g Tt 2 Flt v A R AR P § Bl kBRI R S

4 o

A

3.1.1 SADF X 34 %_

E7T &k & & 4% Phillips and Yu (2011) £ Phillips et al. (2011) =g

WEFE R BIRADE P e RL S B ES ER

Xe=(u-— Xt—l)l{t<'re} + 5nXt—1I{re3t5rf}

+| (e- Tf)ﬂ + Z € + Xz, Loy + €l (2)
k=‘L'f+1

c
op,=1+—, c>0, a € (0,1)

n(l

He ol 2 %82 A g4 dhikadk 0L 1) g~iid(0,02) 1, &2 7, A
Wa R N H RSP T, St <1, RAEKRBRAYEF frt,—f‘L
BRAF ST FEATAIEE R 6, > 1 F ¢ 5 F 0 Rl X B 5 Sl cha
oo Xy RAGERBUR LY o T e ke Whm B 2 2 IR

Y
ﬁ. .

Hy: 8, =1 (c=0)
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Hi: 6,>1

Bt TR AFRYE no % - = SADF iﬁﬂﬂﬁf‘f’ﬁ"% *woTy =

(o] BREE > [] A% SHnfliE 1y 5P H ARt TR

3

po 2L AR 0~1 eyt p oAk ETT?%*"'J%* T=[nr] LFF (p<r<
Do BEe > S H S FTREBET LR DS § AR AT R E TR S 2

FOR B IR % o e LI E 4o

1

T v 2 2
SADF! = <%X’1> (6.(0) 1) (3)

T

RS ARFTEADRE v=[nr] LFRUZ EC] T F A hid ko 62
-1\'7T

oot o X =Xy T L X EREBRLT 0 T=[r] o

B BTG T € (1, 1] 0 d &'UR % T 8 SADF e Tt B A el F 4

sup ADFL = sup
T€[1o,1] T€[1ro,1]

() W2)?

¢ W LB E W iFEH (standard Brownian motion) » W (r) = W(r) —f w

&3 TEHE® WiFH (demean Brownian motion) -

Bt g AH RN ETE 5 AW $02 & o Phillipsetal. (2011) 4% 41 - 2 E g

(i

ke g B i g R e k2 S S L o)

1nf{r ADF§ > cvgd};} r € [ry, 1]

(4)

1nf{r ADF} < cvgd];} r € [r,1]
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;\“:’ ’f‘s “:’—'? 7ae g‘/é/kﬁ'ﬁé—é“%é\ﬁjﬁﬁg°rg ?}ﬁk"lt{:ﬁ\?ﬁl’[‘ l/;"'J’ADFg Tj“%\:ét

RR AT 5 [nr] £ 7k Lt R ocvp 4 ADF) & B,% kT

A—. 4t 2]

2 Jr' fe Tp‘???? '/.E'-_ ° '&i% ’}ﬁ V‘T‘Li;J—‘Ef‘i&S@ CUadf i %\ ‘% 1{)\—3'/5' ﬁk mi\‘ﬁrg\!" Tﬁ% T_SLG

“~

B 53t cvg % 4 ik ik ensk A gk o ot 0h > Phillipsetal. (2011) 45 2 425e
KI U E#EF log(n) B > P AR b Tk 2N ik k0 B

S TR Tl A -
3.2 GSADF ¥ {24 %

o] &gt SADF fe %3 fd i iF 832 B R P ADF
PPEODNEAPEPN LT F AR RER R R R SBBR DRI
*> SADF Beiplth AL BN 7 5 0?2 By ek & LA f 09 3

v € R4k T4 F K E HR AL > Phillipsetal. (2015) &4t 4 - s L hE
T GSADF » H2- B szt 8 e U H 6 e dngh > 7 SADF B2 btk

AACEEA o ARSI R TR R REE ) PR ORI EADPETN  Be ke

Fitid R ik €4 o GSADF # 2 353 4o

GSADF(r,) = su ADF!2
( 0) rze[r%)),l] { rl} (5)
r1€[0,r2—19]

kR F 22T > GSADF % ity £ A pedb 5
GSADF(7y)
1 7
FT0lW(r2)? = W(r)? = 1,] = [2 W dr[W(r,) — W] 6)
= sup
e [ R weydr - [ wean)

fP oo, = -0 WS EEE Y iEH o GSADF R ¢ ik Az iz BhenSi ficde T
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fy = inf{rz: BSADF,, (1) > cvbsadf},rz € [y, 1]

n12
(7)
fy = inf{rz: BSADF,, (1p) < cvbzadf},rz € [, 1]

72

# ¢ 5 BSADF,, (r,) 4 BackwardSUupADF ¥ 424 %+ & 7, # 42 % k|
R Blry ST e SADF TR o cvpor KA LAk [nn] &

Pu% UK T £ AR LehTRA & o BSADF,, (o) R TitE S

BSADF,,(ro) = _sup _[ADF}}} ®)

1 E[O To—

d *t 8 % e BSADF B~&-) + & 5 GSADF > F)pt 24 i ¥ 12 3% GSADF it

l% F" ‘;‘ SADF [k‘F' ”/ TI/ q,\‘ m*ﬁ L%‘L;‘L’E_ .

SADF(ry) = sup {ADF{}

r€[re,1] 0 (9)
GSADF(ro) = sup_ {BSADF, (ro)} (10)
r2€[rp,1

3.131IPS H i<

= it SADF 22 GSADF H {24 zif * %?E%Fé&}i)?d??ﬂ‘iiﬁﬁéiﬁ'l » iS5 |%
APEE L e TR PR T BT A > w4 * Im, Pesaran and Shin (2003) ¥ 4%
T (IPS H 4 ) IPS H 124k 2d pFRY A 70 e0 ADF H {04 T8 ¥ > o3 i B

FHOER A7 LB 1R T o BT A Pl

Ayie = a;Yie—1 + ZﬁijA)’i,t—j +zic vyt (11)
j=1
He oy 25 Ba@En TR Gt ARREARD | BEFERF tez;, 5 FESR

o o g, 2 LIE o JI5EE 2 1% LB PEER A S| FAL (T 5§ o)
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VN(t — E[t;|p; = 0]
Jvar(t;|p; = 0]

- N(0,1) (12)

tips =

Eovarltlp; =0] M3 AFILERTH L EEBHJ L FF IPS REUFE -
IPS E 10t 2 ehm @B 5 Bo A5t E49 (Hpa; <0)» $2 K203 -

BBWAFAEGT E (Hpa;=0) 232F ¢ > G EHE» SIC #4) -
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32 % B & B

321 ERE 5§ s

BehG 3 5 e R FAD HH LR LG R B LG R
B(CEPF ) A8 g ARM R % o 5t o Engle (1982) ki fFHCT
B HE B K RN A fFiEe B TR EHA (T ARCHmodel)»
FIELRABEALEL  PARLTI S AOPE RN ERRLET UEFMR S
W g PR BREARETARPRES SRR G Ao KRR T I RE
BT o R B ORR > AR R 2 AR F—”rs { & en4 3 - Bollerslev (1986)
L # ARCH 3] - 4cit > g0 TR AAMDF A d TR 5 %R dgeen

A a2

P ;LIE » M %’ — AR gL EI j\-ﬂ]‘ E]’F p_,’{ li‘ﬂ ?ﬁ‘ ‘ﬂf‘"‘w (E]l—: GARCH mOdel) R 3@4‘ #ﬁ
F {7152"]5'3'/ GARCH szt ® .7 &k 53+ % I% ﬂ?ﬁ’”,ﬁ“frv& %Moo AITFH AR
BTRRAE D R GE » 7 &% GARCH &4 B3t s ARk g R e

ES RIS T B AT

e = U+ &, St|(Dt—1~N(0'0't2)
(13)

of = 0y + 0,681 + 0,024

PR A R T LS R R ek B g (02) 4 T LS 1

FESEWNL%EA - F LA E A o BRA'GE R E > T VaR
E
T

‘F_k

A7

- T LAPEREP > 5 RARP R S T adE A o * At eEE
kF o VaR LA fe ez k- BAE
Pr(xr4x > VaRpyillr) =1—p (14)

B ooxpy LARFFE T+k 75 BEM Iy PR T OFAEE -
VaRryx » 1—p R #f-RET -5 k HFADE ST ffd o i ®
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i”"}i%é ’ ijﬁ? i ’f:‘l‘-,é-; VﬁRT+k = ﬁT - Zl—pé\-T °

322 %L 5 F AR

BE-HFAY SR s AWM EL T G AP T L g Rp A BINA
R H - LT WL AR BRI R 2 - G

b 5 T L AR AR S BRI E R e BINS SR E
hiEd p o2 [F*Je /B g ans 4o Karolyi (1995) o e §_frigen= }‘Jc (4= Bekiros
2014 £ Sogiakas and Karathanassis 2015) » 3.5 F PF i3 35 4 &c % & 78 KR 87

B AL A gl e R Ve P 3 AR P e de f el

* VAR #-4 R ST HHz o L isiphl » £ % MGARCH #23] %&
B RBEE D (b &) AR o T AR F AL % VAR H03 ki
o dppre s SRR I T o 22 % MGARCH % &3 #ikc

BBl (B %) 2 Berdp b > 00— % VAR-MGARCH 34| @25 » mipt 4 4

® % At

IR W Rep Al RRCE R S s eAoplin SN CYAR IS N) B8 o

REE K o AT F AR S B8 L AR 3B o Fl 1A R

R E A RGP 0 4T
FEREMIrAMREER S o L r'=[n, nlo w £ diE 2 T 2
FF B L4 o

Tt == CI)O + CI)lr't_l + q)zrt_z + o+ CDth_p + St

(15)
&t |'Qt—1 [ xlt”Qt 1~N(0, Hy)

FHRFER R EDEINE
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Cr1 Cpp 21 22 21 22

16
foe b [ B (1)
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bz, bzz] by by

bll b12

L _ . [A11 Qq2 iy . .
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az1 Q22 by1 by,
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ci1 O
C21 C22

%ﬁ—ﬁﬁfi‘ii—kﬁ?ﬁ%ﬁiiﬁtﬁ%fiﬁvﬂ%%@’[ =C 3 #T -

Rt b A AP T LT T ol A2 Y (B 15) 5

AR AT (s enBd f2 > gt T L causalityinmeantest o fr g B B> A2 ¢ (54 16)
T AR (S enBE T > L causality invariancetest ; ¥ - 2 G > ¥ % BEKK

cross test (Baba Engle Kraft Kroner cross test) 1& 5 ¢ #icz. i chig i2 L d» (48 F 4p
B - VAR-MGARCH 3] enifdt 42t 3 VAR #3404 » B % B a6 14 p%

VB R ot et L e FlG R A VAR B3] £ ond - B -
BHE® o- BEREL) @B Y - BRETHEDIPE > %ﬁ“ﬁ VAR-
MGARCH » 22 i v 2335 b ' @2 > T Variance IRF (VIRF) » 2% — B % #ic—
BH (do- BIREZL) DRHFFY - BREASFEDPL - NS DRFRA
TE LRGP G REh  f Ao BT S Wk bk R0k 20 5 it

hex EF g??%‘zﬂﬁﬁgff"/ﬁ‘»ﬁ’& oo
33 % BT B %A T
331 TERGAH SRR

IMF 358 e 4R 2 ¢ B4 Bl s e k2 ST AR %GDE I 4
Deghietal. (2020) 4%+ 32 i tie 2 A& Al > B A B FITRIH A % 5§
*E T TR o A it fFEd Koenkerand Bassett (1978) #rik ) » H ¥ AL & A

B i Ef?” PO A N ﬁir?mu o) 5 H @ sg ] T3 ﬁT% BLR L B
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U5 dhine ARG A R B30 REHL PR R I AP UF o £

(TFHEHLFAET) St FRA P KGR EREE (o5 § RS g
$E) ¢
-

F_

B P Ao Ae T5% 20T ik ﬁ&?ﬁ%éi}i%; 2R ARE R
HRLRE G L AR R fho F A P 4ol Deghietal. (2020) itk iR R R (4o
SRR S K) BRILT A o e 25% 2T dekk o GRT R S S

REAMERE §F TR PR AR T JREM RS N RR R

+~

X #1iEd ?mﬁfﬂ\ T R B R (oS BIRPESARS R S s R

ARhp % %)) > P p % #enif 2 358 (conditional mean) » # 12 £ 57 40T

#7 ARhp, 2% t b5 BRPF X, 5% ¢t Php BB » £ 53K

A RPN Y ozN oy
ftinfilic o u, 74 -

@Yk T3 B3R ARhp, hiE i T : u(X) = X'By B3t ek

n
min Z(Atht — u)? (18)
UER
t=1
VAT VDN o35 S
. _ / 2
min Z(ARhPt X{B) (19)
S8 B e BN enf2 o AL AL X $3Y ARhp R R R Y E o

~ .
ﬁ. .

EHELFBY 7 BAETHESAR ST AT

Qarnp (t1X) = X'B(7) (20)

o Gt hv s Bafpadto mp BEER G S fEp e aid £ o
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332 k%A 5 RFMR S E (HaR) A4

Alter and Mahoney (2020) 5 7 y%a2 B it 5% 0T (Fh % > B FE W E 4o
£+ % 37 B3P 2 1983 # 1 2018 & ek Foplo i@ * 5 HARAE & E (T HaR)

EERE e AR o AT BRI S MM LL R EE > T HaRpyy =

A

fr — z;_p0r © F* > &~ 2 %34 Alterand Mahoney (2020) #-# iz ¥ - fa 5% 7

B AT R T kg
HaR, = a + W, + & (21)
He oW, 53 F 6w l2 £§m7 0B85 b GFE -
333 S ke PFF 2 HAMT A% (GaR) P

IMF i7#p #7348 4 ¢ > 4o Prasadetal. (2019) & * b "& B &3t S

-\» )

AT R R E Y B A K b g @ (the growth-at-risk, GaR) % 4 0 1%
W GaR A 47 B A1 g A s E L AT R R IR T S IFL IR A
AL L

AR ST - BERTOARE S e kAT § AW BMEAT TR
ek ko &2 2 1395 Prasad etal. (2019) 4 49 28 T;“p g 57 R GaR
FRoFA A2 AngERI LS ﬁ%ﬁ%ﬂﬁ%%ﬂ(ao’mw#w

PEBRIETIHRGE THEFR A- TWFT LI EFREN SRS E F A

-

-

EQCsER ﬁ,t;ng_,‘Lj\ »GaR L. gk ez k- BAE

Pr(yr4r > GaRpikllr) =1—p (22)
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Bd oyry TAPFE T+HK gms LS I LAapa T hFags o
GaRpy 5 1—p eNGH-KET > @S L F k P A enb L end o @

/ﬁfﬁ‘]\i%; ’ﬁlﬁ? 1l ‘é‘[‘_,é-; GaRT+K == ﬁyT - Zl—p6yTO m %; ’ j-\ 4 «ﬂ ﬁg"»{ * ;\‘ j\ f‘:yp ;’L

thCZ-l-ﬁUt-i-Et (21)

.~

Be Uy ke o @ i2 BT OBELRT TR GDTE il Ak

EEhEBRE 57 DAINE S B ane Rt (T5 67 § 4% EAT Fehh %o

Flpt A @G &R EDe R g RFE H HRM S AR R B
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22024 - B9 5§47 2 (panel data)

po - B g Statistic p-value
Im, Pesaran and Shin W-stat 1.8743 0.9696
L t-Stat.  p-value E(t) E(Var) Lag MaxLag Obs.
Frat B -1.1502 0.6917 -1.525 0.736 0 11 75
o -1.0371  0.7360 -1.525 0.736 0 11 75
¥ -1.3749  0.5902 -1.525 0.736 0 11 75
-¥ % 03638 0.9091  -1.523 0.752 1 11 74
b3 -0.4137  0.9007 -1.525 0.736 0 11 75
B e -1.5916 0.4819 -1.525 0.736 0 11 75
T At -0.4484 0.8944 -1.525 0.736 0 11 75
Freikk -1.3422  0.6059 -1.525 0.736 0 11 75
RS -1.0937 0.7143 -1.500 0.765 2 11 73
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B PR -0.3921 0.9043 -1.523 0.752 1 11 74
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£ &5 -1.8332  0.3619 -1.500 0.765 2 11 73
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o KB -0.7374  0.8303 -1.525 0.736 0 11 75
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FEiPgk:  -3.0389  0.0358 -1.525 0.736 0 11 75
AL -0.2931  0.9202 -1.525 0.736 0 11 75
2% B -1.6648  0.4448 -1.525 0.736 0 11 75
£ -2.2784 0.1816 -1.525 0.736 0 11 75

T35 -1.1600 -1.521 0.743
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AR e BRI AL - ek 0T 0 2 S fe ST s BARPSAT R P
FhB g AR TSIk R A S BHEPRGE EF T RE
frEAb % (ABEHRE) RY¥EARKEF DR BT k> AP R o
GARCH #-Al k B3yt m % o
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%1 - ~ ARCH %% #& &

SR AT S B B Eale & & filicke T
Re=u+eg

gtz = 190 + 19131_?_1

SHER TS AR (5 &3 %480 1991Q1-2021Q1)

S ENEA L

Variable Coefficient Std. Error t-Statistic p-value
g, 0.2337*** 0.0891 2.6218 0.0099
Constant 0.0005*** 0.0001 5.0041 0.0000
ARCH »z %
F-statistic 6.8740%** obs X R? 6.6035**
p-value 0.0099 p-value 0.0102
oMW EFELRAEM GEL A 0 1973Q3-2021Q1)
AP FAPM
Variable Coefficient Std. Error t-Statistic p-value
gt 4 0.2328*** 0.0712 3.2710 0.0013
Constant 0.0039*** 0.0008 45791 0.0000
ARCH »% %
F-statistic 10.6995*** obs X R? 10.2287***
p-value 0.0013 p-value 0.0014
o PR E S BIFR (F & > 4p ¥k 0 1996M1-2021M3)
7 A P 2 Ap B
Variable Coefficient Std. Error t-Statistic p-value
g, 0.1382** 0.0591 2.3391 0.0200
Constant 0.0003*** 0.00003 8.3473 0.0000
ARCH »z %
F-statistic 5.4716** obs X R? 5.4092**
p-value 0.0200 p-value 0.0200
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1254 GARCH R %% » M afiad i » d WL EEY T B3 5
SHERFAEIRL AR 2 IBEFOTHREFLI gRIBA - En G5 F
FF GARCH #1275 #r 4 & o b S e d s 2 B2kl > o i

YRS S AR ot e (Tsai et al. 2012) = 5 { AT 5 AR R G
A2 Rtk @ s R ORBE (b G) BB o BT
PEEASBEROE D AL SRS R o EFRF R RGO E L
g Ao L aES T (RAY dpd) 05 7 0 & 1991Q1~2021Q1 4L
TR O AR R e F ez BRELE A 2001Q1 ~ 2013Q3 2 1993Q4 5 v 4t
S O(GEEERT) F4ma 3 0 & 1973Q3~2021Q1 hFEHREF Y > A Bk &
B} chz BprEbEf 1978Q311974Q2 2 1974Q3: 1 A % i (% & 5 § 4 )
VARFIE 3 0 b 1996M1~2021IM3 R Y 0 B0 b ‘e B chz B pEEEE

@ : 2001M11 ~ 2008M4 % 2004M3 -

BN AAT 5 EE - RN LS R EB R S AR ik

Lafea g :;/?ﬁfrﬁg*’%m/ﬁtﬁ?r}'*’L@%é "?E%#l%ml" PP ood
HYPFEL > BAPFLRREED S FABR Gfrdo s DS Fhd R % - d
1%]\?'?7 Flo e 1990 £ fSen st 53 pdt 1990 # 2 w0 B Ap g T AT ¥ o

Hd 2t 1990 #w S5 G MR RRDEIORAD D AFRERD EaE
2T A RE EIE R o 2 Bd TP B SRS ke TS

i 7
Petg i st § 3 kA R RHERS SR
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%+ - ~ GARCH #-3]

SR AT S B B Eale & & filicke T
Re=u+eg

O'tz = 90 + 913?_1 + 920't2_1

SAEE S W B (3 & % % 4 8 1991Q1-2021Q1)

Variable Coefficient Std. Error t-Statistic p-value
U 0.0062** 0.0025 2.4601 0.0139
6, 0.3960** 0.1712 2.3126 0.0207
0, 0.2483 0.2112 1.1759 0.2396
0, 0.0003** 0.0001 1.9846 0.0472
o ES WA BIER (G R A 0 19730Q3-2021Q1)
Variable Coefficient Std. Error t-Statistic p-value
U 0.0051 0.0028 1.8089 0.0705
0, 0.7445%** 0.2343 3.1780 0.0015
0, 0.4650*** 0.0960 4.8443 0.0000
0, 0.0002 0.0001 1.8380 0.0661
o S WA IR (% & > 48k 0 1996M1-2021M3)
Variable Coefficient Std. Error t-Statistic p-value
U 0.0029*** 0.0009 3.0849 0.0020
6, 0.0826 0.0605 1.3647 0.1723
0, -0.0279 0.5221 -0.0535 0.9573
0, 0.0003 0.0002 1.7763 0.0757
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Berkowitz and O’Brien (2002) EERFTADE R EFHRT R
2R BESIRGPF > ¥ GARCH HA| B b ' B H B dF o FJP » Arr T
T R EGEFFTRCE AP R SRS AT k2 * GARCH
BRI R AER S BB @A MG BN Y o Ryp 4 L 2 o GARCH 23] - 12
BE R BT A ST v R R R R - B entesh R GR R
RigiE)ed 5 B FRPEF IR wROREFL 2R F a0 30 £

oAl P ARl 50 EF R w R o B4 & A 2w PR B

<

40

TR TIRR LG EoF - BRYGE S 57 2MEKZL 1% S iRg 4 s

Y

RF S FEPRCEI S5 WL PR RS 5 ke WA 0 S
B (B &% Hdad) A 3 - & 1998Q3~2020Q4 SHFA T Y - B X T i 4T
%35tz B pEEE 0 2000Q4 T i 3 -12.52% - 2003Q3 ¥ it 5 -11.24% - 2001Q1

BIT 45 -9.78%; a5 (GE&AWR) THMa = > & 1981Q1~2020Q4

&
R
¥

HEFY > BV a4 E s B> 198704 7 it 5 -27.62% ~ 1981Q3
¥ it & -25.75%°1999Q2 R|¥ it & -2553%; 1 s % (R &S Bipdk) P
fim 2 0 o 1998M7~202IM3 chF 4L % B9 > B A P AL ez B

1999M2 # i¢ & -6.24%-~1998M12 ¥ i; i -6.07%>2004M2 R+ i & -6.02%-

R B e +m§<+-x~p cl 1% ST BHEE LG TR REz
RGBT R RN A 1990 £ w2 SHOTHRAF 0 & 1% S

FToHEFhRADB IR N E 10%; @ ¥ & 2018 &5 50 A p AR
o HE B A hig 0 ohg R M3 5% fe 2020 # %= Fh T ighex 2o F
ERF-E2 P EFRF S PP EFFRRE 2 QABEREPR L
MIF G R R R it THFL MG E %R ' > 4o Longin (1999, 2000) -
APFEFVERRE I BN THEERZZ G EENRE T P A
%o H¥r GARCH H-33- 5 e g ot dade k> it (%] » @ 2 7

-
V3
5P ARPPFEFEZ s S MR NIMB TRy FATBR G
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62 #%#E GARCH % f k"4 #3212 B3

RIS TR TR = IR LTS U FE.CF Sy N =1
TEREREDS FROGHUGTR% 00 B EAMBES S kS (b F)
2_ R enhg T2 “f SARE S H kB ni o m S B ARG B L TR F

KPR G MR S E TS RSB S AT R A B EE T A

|
1

R G 1993Q1~2021Q1 2 T M AR ERMNUAIREG 0 APt g%

A o 8

> 2

ft g LR L

o)

WA E AR AF AR TR S

BB ATILR AR E A RO e d AL PR ARSI R REEDL R

=

Flab o B RA - - R LM EE S E B R R dept >

=

RIS EREE R LT 5 TN O RS FRRR

[«
SN

g’ﬁiﬁlj%&—r SRR | %&E/ gé@@%&m/i 3% 0¥ A /Eé’—zﬁﬁ'&mﬁrmg

IS A= PETy

A AFRAARS S S FEAHERLEEFE GARCH HAIF ™ » R

N AL JIERS SE AR A LAV RS R S E A EEL A

ErREPRIEARFE ST AN RMRER o RLGFIIN AL 2 o drd

“ron 0 g f255 (mean equation) fhR gk Y o TR > L5 BARR
FEXIM-H 2L BHEPARE T2 L5 T Ao X T -

DEMREOPE > B RN REe 5T AEAMRRTRE B aRE 15 (Loans
¢ RATEs)~ i % % (M2l * ¥ &£7% » (FCI-FEI &2 RF) &2 %% (UNR)-

IR @%@;ﬁqij’gg’ﬁﬁjwa}iﬂj JPl 5 R R 5‘#5&5*%%‘7&? ,

PRMRICRE Y R o RS M2 T L REATRRE IS (RATE)
'J‘%%ﬂi.l.ﬁ'u%[’\ o HEFAGSREFE IR (FCF) A %ﬁf&h’ oo 3 % L e
4 o



P

RPW -5 RO AT DR R R EY o d o 250

I
i

BEROTUSEREPFI L FRPORE R T L6 DFF O FIL5 0T

L

‘F‘u ‘,/\u,;,]?w,iﬁ—»—\@rgf—n@ZIF $,,,)»;"K&;\-g§»p,t Hp 82
FIE PP T R E S EAR T A R A fIEx B f
SRR TENRT S REPE BB AR A F kB T AR P
i?}:ﬁ&:ﬂgﬁ’f@éﬁ?;; o

BTRAPRFCMT S FEAMRELEZE CGARCH #ATR R
Sodoktw g o WOOLF AR S S R EE S 587
,;\,#Brﬁg,,g mg@‘r%& u?\%ﬂm‘ AT B H ﬁﬁg%&l’?i‘;%%#ﬁpﬁ

S S hp RARM o BES RREMOTFIE G SARRE M Rk

2T kA PR R BchET] (variance model) ik #s il F D 55 2

SRR bR g T B S RARAY kb kR R R B2

—~

¥

BhApino W LA

R B2 S PN EIRE S EEN S VAR RO X

5\"T~

Bk e ¥ G ERE S RRBHUSRT LR R B R %

TR eRDE B FERE AT BRI A Sl e BRI FR

‘{E“'
o
=

=

RGBT (¢ Z PR REIK) DEFRETHET O RP

Sk E R R R R B2 B A e BT A 50
¢ 1 BEKK cross effect # 2 3ip » @ ApBE e » > &5 B PR MR ER L
PR ERES G ;ﬁﬂ 12 causality-in-variance e 7| FEI® ok § I F)pt >
TR S RO RN R R AT IO BRI A (B) PREE AP

- ¥ causality-in-mean £7 causality-in-variance test » g% £ 37T — o] & o
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242225 FARUBENECY RS (BEE GARCH K:3)) #f 4

x i i G %

variables RP; Loan, Loan, Loan, Loan, Loans Loang Loan, Loang Loang M?2 RATE;

Mean model: ARhp, ;

Ahp,_4 0.3526*** 0.4142*** 0.3893*** 0.5748*** 0.4393*** 0.3542*** 0.4565*** 0.3904*** 0.2985** 0.4147%** 0.4729*** 0.3692***
Axp_4 -2.2631 0.1675 0.1136 -0.0278*** 0.3196 0.1314 0.0090 0.0024 0.0073 0.2567 0.5368** -0.0302
Mean model: Ax;
Ahp;_4 0.0062 0.0207 0.2787*** 0.2781 0.0534** 0.0610 0.0311 -0.7765*** -1.4301%** 0.0869*** -0.0364 0.6502***
Axp_4 0.7632*** 0.8483*** 0.7324*** -0.4329*** 0.8270*** 0.8147*** 0.6759*** 0.1601** -0.0951 0.7985*** -0.0896 0.4740***
Variance model
A(1,2) -0.0167** -0.1697*** 0.1932** 1.5840 0.1456*** -0.0843 -0.2067 0.3514 3.4028*** 0.0635*** -0.0259 -1.1709***
A(2,1) 1.2384 0.2766 0.1393 0.0707*** 0.2014 -0.1958 -0.0997 0.0166 0.0099 -0.9924*** 1.1819*** -0.1377
B(1,2) -0.0012 -0.0862*** 0.1601*** 1.0696 -0.0480** 0.3100*** 0.3386** 0.0713 -0.7629 -0.0434*** 0.2522** -0.7103***
B(2,1) 13.8686*** 1.7743** -0.3132*** -0.0743*** -1.0291** -1.0126*** 0.0168 -0.0103 -0.0988 0.6634*** 0.1142 0.2947***
X b AP Hi SR
variables ER FCI FEI RF SP UNR HHOLD, POP; CCI GDP,; FCF, PC
Mean model: ARhp, .
Ahp,_4 0.4713*** 0.6179*** 0.4016*** 0.3703***  0.3498*** 0.3843*** 0.4608*** 0.3940*** 0.4697*** 0.4236*** 0.3931*** 0.4681***
Ax;_q 0.0614 < 0.0000*** -0.0010*** 0.0017** 0.0171 -0.0743** -2.5815 0.4955 0.0021 0.0173 -0.0188 -0.0928
Mean model: Ax,
Ahp,_, -0.1294 -140.0273 -27.7426 19.3380 -0.1217 -0.4177 0.0157*** 0.0007 0.0539 0.3589*** 0.4565 0.1964**
Ax, 4 0.0778 -0.0005 -0.0024 -0.5039***  (0.2284 0.1286 0.6506*** 0.9438*** 0.5529*** -0.0938 -0.3514*** -0.3324***
Variance model
A(1,2) -0.4991*** 60.3610 240.3416*** 77.4460***  -0.4742 -1.1627*** 0.0224** 0.0031** -0.1429 -0.2855 0.3446 0.3537
A(2,1) 0.4684*** 0.0001** -0.0022*** 0.0018 0.0836*** -0.0408 4.0364 14.3593** 0.6807*** 0.1192 -0.1175*** 0.0599
B(1,2) 0.1559 -1668.542*** -5.3624 -39.8755***  -0.9569*** -2.0326*** -0.0208** 0.0073*** -0.5065*** -0.4286 -2.1192%** -0.3228
B(2,1) 0.4109 -0.0003*** 0.0023*** 0.0011** 0.0342 -0.2903***  -10.4406***  -54.7057*** 0.6511*** -0.0688 -0.1645*** -0.4830***
R T A B = B+ Oury e 3 e 0y = [ ]| QN HY A A - 2 5 e R MR Mo AR o R R S H, = C

Ale,reryA +B'H (B 44752 BHA S S AN B > H- PALICELAFARHE DREERA -
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e~ oA SR ARMWREME B R % (R E GARCH #:3)) § £
X 5 AR B b
variables RP, Loan, Loan, Loan, Loan, Loans Loang Loan, Loang Loang M?2 RATE;
Mean model: ARhp,
Ahp,_, 0.0854 0.0389 0.0023 0.1897 0.1245 0.1046 0.0516 0.2359** 0.1157 0.0668 0.0893 -0.0540
Ax;_4 -1.9403 0.5322 0.3335%** -0.0054 0.7073** 0.0756 0.0780 -0.0113 -0.0588 1.0276*** 0.7343** -0.1921**
Mean model: Ax;
Ahp,_4 -0.0146** 0.0380** 0.1828*** 1.0761 0.0301 0.0619 0.0311 -0.6094*** -0.7476%** 0.0441** -0.0458 0.5014***
Ax;_4 0.2952** 0.8192*** 0.7572%** -0.4654*** 0.8368*** 0.7443*** 0.7135*** 0.2263*** 0.0357 0.8501*** -0.0304 0.4853***
Variance model
A(1,2) 0.0355*** 0.0653*** -0.0215 0.0628 0.0817*** -0.0531 0.0805 -1.9291*** 1.0304*** 0.0432** -0.1169*** -0.8426***
A(2,1) 5.6433 2.2299%** -0.8141*** 0.0625** 1.0899 0.4287 -0.1275 0.0491 -0.1696** 1.4900** -1.0490** 0.3469***
B(1,2) 0.0171 0.0854** 0.0224 -1.5147 -0.8242%** 0.2346** 0.9589*** 0.9823*** 0.4990*** 0.1579*** 0.2563*** -0.2487
B(2,1) -8.4995** 2.2924 0.1364** 0.0265 0.0279** 0.3227*** -0.0097 -0.1754 -0.2518 -4.6379*** -2.6421 -0.3330**
X b AP Hi SR
variables ER FCI FEI RF SP UNR HHOLD, POP, CCI GDP, FCF, PC
Mean model: ARhp, .
Ahp,_, 0.0991 -0.0635*** 0.0540 0.1613 0.0674 0.0510 0.1124%** 0.1333*** 0.1881 0.1118 0.1616 0.1476
Ax;_4 -0.0871 0.0000%*** -0.0009** -0.0002 0.0564 -0.0931 -0.1074*** 1.1427*** 0.2815 -0.0140 0.0591 -0.1942
Mean model: Ax,
Ahp,_4 -0.0544 -208.4591** -6.1240 15.7972 -0.1265 -0.5266*** -0.0091*** -0.0591*** 0.0014 0.1947 0.5832*** 0.0305
Ax,_4 0.2233** -0.0043 -0.0049 -0.0237 0.1637 -0.0283 0.0146*** 0.5906*** 0.5336*** -0.0985 -0.4104*** -0.4716%**
Variance model
A(1,2) 0.0955 -1973.7837*** -21.1722  71.3128***  -0.7990*** -1.0809*** 0.2406*** 0.3128*** 0.1132 0.2737 -0.0122 0.1782**
A(2,1) -0.0198 0.0001 -0.0003 -0.0088***  0.0969*** -0.2411%** 0.2163*** 0.7795*** 1.0773*** 0.3244*** -0.1992*** -0.5333**
B(1,2) -0.1769*** -6.6779 31.8730***  -71.8348***  -0.2034 0.2648 0.0107*** 0.0247*** -0.2313*** -0.4218 -0.1466** 0.2322
B(2,1) 0.3779*** 0.0002***  -0.0005*** 0.0035***  -0.0110 0.1084 -0.0514*** -0.2670*** 0.8423*** 0.5852*** 0.0654*** -0.2181

R TSRS BN A =0+ O, e B g |Qc-1 = [

Ex1t
Ex2,t

A’et—1et—1’A +B’Ht—1B ’ ﬁ:? o 0rP 2 s W) 5 AN R B - A i'ff'l/';g EgE R P REE T EAAR o
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6.3 % ff 22 A B % B3t

Al H) S ERE GARCH #3)eang % » ie- Hut v e 5 fIRpe
H Sz Benhd i rj-f'u{u VAR-MARCH -4 % % 4 $#ic2. I ehf B4

%op 3RpY S Bt 4 causality in mean ¥ causality in variance # - °

631 2 s+

—‘FT' P fF“’]fﬁ?fJi}; ‘; e ,%, ;;,t: 4R gt‘r ﬁt}k > @“&,lé;"‘f"‘% ° g\,_l.ir w J‘}‘);ﬁiﬁ, ’
EoEE bk B g b (causalityinvariance) 0T % B ik w0 BLER R B S
FTALAG QT F A BRI LR 0 B R SRR R 0 2R

7728 A%t (Loan) 7 € FRES B > L 2HMAFE AR %

(Loanz) ~ T = 427 AT-K i B B4 (Loans) ~ > 4847 HpEE 7 5 & n & 3
(Loang)~ = 2 ¢ £ £3¢ % (Loans)~ # 4 25 %] (Loany) 7 & ¥ #2385 B 4Rp k&>

e 76 A % (Loane)~ Fe/t B (Loans) ~ 4k € 'g & 2L 11 B 48 (Loans) R|ix
PSS BWpAE o 5o - R EEL 0 RS (M2) ~ 715 (RATE;)
ged (BR) 3B FS GRS - %2 U F AgRERL > AT AR
F(FC)~ st A F (FEI) &k fidpdie (SP) B Gpls L ARA
AFEwin RF) PRGBS R o bw o~ b o 20 g
A £ (GDP1) i 85 Happdd - 2 4 £5 (UNR) 3 # (HHOLDy) -
Lo (POPy) ~ Fid 1 fed fdpdic (CCI)~ Fd1F 472 (FCR)~ 2 A
¥ (PC) 3 ESGHMPAToFF w20 ﬁ*mwﬁﬁﬁ%ﬁtﬁvm@% JERIT

AEH W RRF R e S T ORET S BRI § v T S deh

~
Tr TR o L A £ F(GDPY)? G o 2R AR ARz RELE S

S MRIRBAL P B ERIA > M RES M2 2T AFEATRHEE B il S (RATE;) #i
REAREERSP 2 AT AR EF I (FCF) s 2 s R H oG- % 532 4
5o
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ANPE- BRSSP ERMEEL BRI RE AL T UFER
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ERETHPS REPAF L BERPAS YGRS SIS g S S
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21T 255 HARMPER G OERIH A
. 5 AR [ §
X variables
RP; Loan, Loan, Loan, Loan, Loans Loang Loan, Loang Loang M2 RATE;,
Causality in mean
Rhp; +» x 1.5881 0.5931 11.9635*** 0.1766 5.0704** 1.8192 0.1074 6.8292*** 7.5406*** 20.3893*** 0.9568 13.2829***
X + Rhp, 2.989%4 0.5520 2.8624 6.7114*** 3.1245 1.8314 0.0406 0.0476 0.0231 1.3725 4.9440** 0.4880
Causality in variance
Rhp, + x 4.4252 69.7011*** 49.5246*** 1.8133 23.8342*** 66.7911*** 7.2400** 0.2482 39.0606***  22.7359*** 7.2072** 72.7689***
X + Rhp, 28.6828*** 5.2832 63.7225*** 66.5831*** 6.5061** 48.5317*** 0.8914 0.6625 2.1589 16.0619*** 18.7967*** 20.5493***
SrESKSKeffeCt 39.0909*** 120.241*%**  276.0339***  121.6379***  26.7558***  164.2271*** 9.7829 60.0503***  58.1850*** 46.5315** 44.6123***  131.7075***
_ i Tk LN S S
X variables
ER FCI FEI RF SP UNR HHOLD, POP, CCl GDP, FCF, PC

Causality in mean

Rhp, » x 1.4995 0.6319 1.2257 2.5231 0.1244 3.2726 10.0219*** 0.3962 0.7984 7.6666*** 3.7115 4.5523**

X + Rhp, 0.2886 12.9795***  8.6516*** 5.8521** 0.3801 5.4568** 3.7386 0.0165 0.0004 0.1185 0.2385 1.1046
Causality in variance

Rhp, » x 8.3851** 37.9132***  36.5845***  32.6444***  20.5702*** 1235.0378*** 8.9460** 140.2810***  41.9813*** 2.0579 61.3661*** 3.4273

X # Rhp, 12.4853*** 38.2246***  37.3078*** 5.6501 15.0211*** 1288.1931***  23.3922*** 175.8749***  20.5702*** 2.7231 191.1078*** 11.3147%**
BEKK 69.7867*** 148.321***  137.551***  36.3468***  39.0258*** 16137.052***  59.1420***  2199.6363***  76.0637***  11.7283**  263.4665***  173.3997***

cross effect

3

AP EkF EF R E

***1 **’ * - g]% T

A 1% ~ 5% ~ 100%¢n 1 47 -k BT B2 R F o
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2L SAP SR AAMRER G RAGEH A

. 5 AL i b
X variables
RP, Loan, Loan, Loan, Loan, Loans Loang Loan, Loang Loang M2 RATE;,
Causality in mean
Rhp, » x 4.9314** 5.4614** 12.5369*** 3.0084 2.2650 3.5213 0.2605 12.6888***  54.1428*** 6.1911** 2.2459 18.5375%**
X + Rhp, 1.0709 2.7538 15.9588*** 0.0764 5.5352** 0.1655 1.2106 0.4632 3.0650 15.6164*** 5.0290** 5.4041**
Causality in variance
Rhp, » x 31.1200*** 16.1904*** 0.9203 2.3059 11.9543***  27197.9097*** 1.2574 24.3142***  33.6738*** 39.0261*** 68.1528*** 37.2170***
X + Rhp, 7.1540** 14.4532***  25.4062***  14.8409*** 3.4109 470.5012*** 7.0407** 3.1311 11.3087*** 17.7983*** 90.6916*** 8.7000**
BEKK
cross effect 84.2809*** 32.4078***  27.2094***  96.5211***  16.0292***  43592.6341*** 7.5564 73.2355***  63.4728*** 1131.371*** 654.6773***  42.4846%***
- g e ?: A H s ‘)‘?.s"g%g(
X variables
ER FCI FEI RF SP UNR HHOLD, POP, ccl GDP, FCF, PC
Causality in mean
Rhp, » x 0.6590 6.1317** 0.0816 2.6204 0.1980 8.0139*** 3740.405***  1888.093*** 0.0011 2.9380 10.8975*** 0.4252
X +# Rhp, 0.5313 8.2702*** 4.5259** 0.0185 2.4690 2.8809 209.4056***  2400.693*** 3.5530 0.0344 1.1713 1.9094
Causality in variance
Rhp, » x 52.2854*** 105.275%**  29.7346***  107.2154*** 7.8401** 14.3523***  8418.763***  6406.788***  31.4207*** 3.8892 5.7532 8.5196**
X + Rhp, 63.1614*** 18.8702***  33.3110***  45.8154*** 15.0232*** 13.9529*** 6.1611** 146.7409***  452723***  16.8156***  26.0801*** 8.9541**
BEKK
198.0564*** 126.413***  55,6608***  353.9702***  31.2312*** 40.8725***  8506.902***  7345.647***  90.8573***  32.9961***  40.8650***  43.6892***

cross effect

ARG A AR P A R S ul kT A 1%~ 5% ~ 10%:nf ik BT s R o
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2L 205 REAETRERY (BREK: S ReE " AR RPEK)
Bubble = a + fX + ¢

Variables Coefficient Std. Error z-Statistic p-value
Loan, -12.7917 11.7846 -1.0855 0.2777
Loan, 19.7795*** 49157 4.0237 0.0001
Loan, -0.5560 0.7153 -0.7773 0.4370
Loan, 32.0195** 13.3818 2.3928 0.0167
Loans 44.5561*** 10.6373 4.1887 0.0000
Loang 19.0800*** 47117 4.0495 0.0001
Loan, -0.9765 0.7528 -1.2972 0.1946
Loang -0.2611 0.8898 -0.2935 0.7692
Loan, 8.2176 11.8451 0.6938 0.4878

M1A 0.7219 4.2422 0.1702 0.8649
M1B -6.2200 4.6069 -1.3501 0.1770
M?2 -18.3873 12.6511 -1.4534 0.1461
RATE, 21.0412*** 7.8758 2.6716 0.0075
RATE, 4.3405%** 1.3543 3.2050 0.0014
RATE, 16.1567*** 4.4581 3.6241 0.0003
ER -6.5390 5.4809 -1.1930 0.2329
FCI -0.0739 0.0419 -1.7638 0.0778
FEI -0.0373 0.0229 -1.6264 0.1039
RF 0.0093 0.0238 0.3909 0.6959
sp 0.1917 1.2076 0.1588 0.8739
UNR -4.8284** 2.2125 -2.1824 0.0291

HHOLD, -163.6717 92.1689 -1.7758 0.0758

POP; -364.0337 214.4069 -1.6979 0.0895
CPI, 23.6826 15.4186 1.5360 0.1245

CcCl 9.5694 6.7298 1.4219 0.1550
GDP; -0.2146 3.3521 -0.0640 0.9489
FCF; 0.5416 1.5531 0.3487 0.7273
FCF, 0.3776 1.7792 0.2122 0.8319

PC 0.3674 5.1500 0.0713 0.9431

L AR G0 f BHL G R -

TR -
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FAAS oD S READTRERTY (BRREK: SHhes e RK)
Bubble =a + BX + ¢

Variables Coefficient Std. Error z-Statistic p-value
Loan, -21.0752 12.4662 -1.6906 0.0909
Loan, 18.9657*** 4.9945 3.7973 0.0001
Loan, -0.4614 0.7294 -0.6326 0.5270
Loan, 29.5626** 13.7057 2.1570 0.0310
Loans 49.5060*** 11.5090 4.3015 0.0000
Loang 16.0455*** 4.0030 4.0084 0.0001
Loan, -0.3996 0.7577 -0.5274 0.5979
Loang -0.4264 0.9379 -0.4546 0.6494
Loan, 3.5930 12.0867 0.2973 0.7663

M1A -1.1477 4.3833 -0.2618 0.7935
M1B -7.5039 4.8727 -1.5400 0.1236
M?2 -21.3965 13.2330 -1.6169 0.1059
RATE, 24.8897*** 8.0958 3.0744 0.0021
RATE, 6.6859*** 1.7097 3.9105 0.0001
RATE, 23.5206*** 5.8018 4.0540 0.0001
ER -3.5123 5.5556 -0.6322 0.5272
FCI -0.0365 0.0297 -1.2289 0.2191
FEI -0.0344 0.0222 -1.5515 0.1208
RF 0.0148 0.0237 0.6225 0.5336
sp 0.2364 1.2560 0.1882 0.8507
UNR -5.0005** 2.3637 -2.1155 0.0344

HHOLD, -53.2766 91.6082 -0.5816 0.5609
POP; -123.1749 215.7227 -0.5710 0.5680

HHOLD, 1.3930 5.9414 0.2345 0.8146
POP, 1.8944 5.7062 0.3320 0.7399

CPIL, 19.2310 15.4183 1.2473 0.2123
CPI, 16.6561 16.7172 0.9963 0.3191
cCI 13.2130 7.0648 1.8703 0.0614
GDP; 1.1479 3.4222 0.3354 0.7373
FCF, 0.2316 1.6057 0.1442 0.8853
FCF, 1.3703 1.8558 0.7384 0.4603

PC 0.2031 5.2564 0.0386 0.9692

MIEBICABRIR . WA R B RE o REAETL G L A 1%E 5%2 B FLE

TAPHT -

87



AL~ 2B ot BERFERORELER

Ee
Variables L ES Coefficient
Loan, PHAERRAE AR K 19.7795%**
= Loan, PHAFREARE - TERBE AR A & 32.0195**
* Loang PHAFEREAE - T ERMBEEIRA-OAF ¥ 44 5561***
Loang PHAFERRAE - H P TERBEEIRAE-CAY £ X7 19.0800***
A ¥
i RATE, I ~#f z%iﬁﬂé’zﬁﬁﬂll & 21.0412%%*
% RATE, 4@mE47%113 4.3405%**
RATE; I *®FEFTRpccifls —mE i 16.1567***
" UNR S -4.8284**
T
Variables % ¥ Coefficient
Loan, PR F R AR A 18.9657***
z Loan, A TEAIE— S FENBE AR A L 29.5626**
* Loang PHAGEREAE - E S TERMBEIRA-SAF A FE 49.5060***
Loang PHAGE GRS TERBEARE-2AY £ E-7 16.0455***
¥
[ RATE, 1 *#&FAExH5 24.8897***
i RATE, & EIT S 6.6859***
RATE, I A EERMREENSF - R R 23.5206***
B
" UNR L ES -5.0005**
PR ELRRR AL G R 1% 5% B EF KT MR -
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72 WS FE GRS (X5 ARSTR) hFH

AFEAPRERY 208 00 KRS T hHE LK IR

1996Q1~2021Q1 > 4 & 5 i + A2 T hF)F > BB 25% LK 25% i

s i e o
L LRSS AR RSB T R A 25% s

R A Y B AMAEHAE 7 B Ak 3 (Loany)s R % (M1B)-
%% (ER)~ % (SP)~ ¥ 1 4eddic (CCI) & BIRF A2 ¥ ¥ 142 (FCF)
Xy

VBRI RI S é?ﬁj;ﬁ%ﬁ’lﬁé%v%ﬁ%%%@;%# éf%j«’dvg_l Tk s B

m*f‘e

R R E S R A £ LT

F OB APEE 2 & Z it (Loang) &R (SP) o 45T KA PR S B A T
R E R ApROT A I RehE R > A Lo T UF R BRI F R AT RS
B 5 oo “,f 7 4273k (Loanz ~ Loans ~Loans ~ Loans ~ Loany) ~ b "t =% (M1A -
M1B *M2)~ 3 f (SP) 22® % (ER) %% ~ i~ F 47 5 %dst > Be et
R REA-% £ 5 (UNR) ~ 3@ 1 2458 (CCI) ~ 7 #ic (HHOLD,) & 4 ¢
#ic (POPy) % o222 5 243 5 AT RELREDG  FFREREK

AT AN L R A f E R (BRRSZ > 2y * %4 % > Loan; »

‘-Hi:

Loans ~ Loane) » 4 7 { % (M1A ~M1B)~ % (SP)~ %% (ER) # § i 1 f24p ¥
(CCl) #» 543 FHRES - Bl ARAEF v s RF) R Py TAF

2P -2 j»glz e e *,% bR T gk q%m]é;L‘lJ—%ggi?%\,: Lz o
Yok AR 0 T UG RA B A A PRS-l E Y1 ey 6
MEL S Menx g R TR RSB EVES R A TR OPELI,D SR
AR Ry - B iR PO R ERER S LA S F R
BT ks e FlE e
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A4 205 A ARTREKRY (FEEFRT A3 25%% %)
Rhp; =a+pBX +¢

Variables Coefficient Std. Error t-Statistic p-value
Loan, 0.1452 0.2633 0.5514 0.5826
Loan, 0.1252 0.0637 1.9666 0.0521
Loan, 0.0328 0.0204 1.6068 0.1114
Loan, 0.8220*** 0.2496 3.2936 0.0014
Loans 0.2210 0.1491 1.4821 0.1416
Loang 0.0677 0.0619 1.0924 0.2774
Loan, 0.0033 0.0099 0.3336 0.7395
Loang -0.0199 0.0187 -1.0623 0.2908
Loan, 0.3973 0.2452 1.6207 0.1084

M1A 0.1630 0.1200 1.3584 0.1775
M1B 0.3403** 0.1523 2.2337 0.0278
M?2 0.3388 0.4648 0.7290 0.4678
RATE, -0.1179 0.0853 -1.3829 0.1698
RATE, 0.0095 0.0101 0.9398 0.3496
RATE, 0.0104 0.0556 0.1874 0.8517
ER -0.4254*** 0.1296 -3.2833 0.0014
FCI -0.000005 0.00001 -0.2826 0.7781
FEI 0.0002 0.0004 0.3580 0.7211
RF -0.0004 0.0003 -1.4750 0.1435
sp 0.1373*** 0.0329 4.1708 0.0001
UNR -0.0380 0.0415 -0.9156 0.3621

HHOLD, -3.0800 3.1347 -0.9826 0.3285

POP; -9.0369 5.9579 -1.5168 0.1328
CPIL, -0.0440 0.4188 -0.1050 0.9166

ccI 0.4736*** 0.1720 2.7541 0.0070
GDP; 0.0200 0.0819 0.2445 0.8074
FCF, 0.0426 0.0328 1.2982 0.1973
FCF, 0.0886** 0.0385 2.2992 0.0236

PC 0.0257 0.1395 0.1845 0.8540

S ARER WA Rl Btk o PEIOETS BN L G 1%% 5%2 A E ok
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B AR SR AL ARPRER T (S RRFED A 25%% )
Rhp, =a+ X +¢

Variables Coefficient Std. Error t-Statistic p-value
Loan, 0.4377 0.3131 1.3980 0.1653
Loan, 0.0935 0.1413 0.6619 0.5096
Loan, 0.0305 0.0266 1.1452 0.2550
Loan, 0.7246 0.3736 1.9395 0.0554
Loans 0.1102 0.2521 0.4373 0.6629
Loang 0.0651 0.1196 0.5443 0.5875
Loan, 0.0057 0.0179 0.3197 0.7499
Loang -0.0389 0.0226 -1.7220 0.0884
Loan, 0.7382** 0.3099 2.3816 0.0193

M1A 0.1715 0.1881 0.9114 0.3643
M1B 0.2661 0.2462 1.0806 0.2825
M?2 0.0656 0.3921 0.1673 0.8675
RATE, -0.1596 0.1119 -1.4258 0.1571
RATE, 0.0076 0.0149 0.5084 0.6123
RATE, -0.1080 0.1789 -0.6038 0.5475
ER -0.3414 0.2705 -1.2621 0.2099
FCI 0.00001 0.00002 0.4398 0.6610
FEI 0.0008 0.0005 1.6555 0.1010
RF 0.0006 0.0006 1.1388 0.2576
sp 0.1629*** 0.0508 3.2033 0.0018
UNR -0.0584 0.0628 -0.9301 0.3546

HHOLD, 1.7168 4.4147 0.3889 0.6983
POP; -7.6208 6.9778 -1.0922 0.2777

HHOLD, 0.1868 0.1045 1.7876 0.0772
POP, 0.1802 0.1016 1.7727 0.0797

CPIL, 0.3192 0.4489 0.7112 0.4787
CPI, 0.3506 0.4938 0.7100 0.4794
cCI 0.5826 0.3040 1.9160 0.0583
GDP; 0.0067 0.1312 0.0507 0.9596
FCF; 0.0677 0.0460 1.4725 0.1441
FCF, 0.0693 0.0503 1.3780 0.1714

PC 0.1057 0.1883 0.5611 0.5760

A A AR BN REEL iR o PRSETS WS L & 1% 5%2 B F K

TAEF o
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2242 205 AT ERESFRERY (P RREFEET AN 2B5%E %)
Rhp; =a+pBX +¢

Variables Coefficient Std. Error t-Statistic p-value
Loan, 0.3770 0.3000 1.2565 0.2119
Loan, 0.4101*** 0.1300 3.1542 0.0021
Loan, 0.0210 0.0163 1.2921 0.1995
Loan, 0.8433** 0.3463 2.4352 0.0168
Loans 0.3853** 0.1735 2.2201 0.0288
Loang 0.1608** 0.0661 2.4315 0.0169
Loan, 0.0314** 0.0120 2.6194 0.0103
Loang -0.0090 0.0200 -0.4511 0.6530
Loan, 0.7221** 0.2796 2.5831 0.0113

M1A 0.2000** 0.0980 2.0419 0.0439
M1B 0.1805** 0.0895 2.0161 0.0465
M?2 0.4755** 0.2260 2.1037 0.0380
RATE, -0.0330 0.0503 -0.6571 0.5127
RATE, 0.0226 0.0835 0.2701 0.7876
RATE, -0.0465 0.0454 -1.0233 0.3088
ER -0.3906** 0.1604 -2.4356 0.0167
FCI -0.00004** 0.00001 -2.4817 0.0148
FEI -0.0005 0.0004 -1.2289 0.2221
RF 0.0005 0.0004 1.3902 0.1677
sp 0.1186*** 0.0212 5.5977 0.0000
UNR -0.1499*** 0.0534 -2.8072 0.0060

HHOLD, -5.6309*** 2.0956 -2.6870 0.0086

POP; -16.3765*** 4.3995 -3.7224 0.0003
CPIL, -0.3438 0.3031 -1.1342 0.2595

ccI 0.5583*** 0.1107 5.0448 0.0000
GDP; -0.1140 0.0693 -1.6435 0.1035
FCF, -0.0055 0.0408 -0.1356 0.8925
FCF, 0.0704 0.0556 1.2669 0.2082

PC -0.0721 0.1505 -0.4791 0.6330
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Rtz o s RAHFTEREFRERY (FERFRT M 25%5 %)

Rhp, =a+ X +¢

Variables Coefficient Std. Error t-Statistic p-value
Loan, 0.5008 0.5255 0.9531 0.3429
Loan, 0.3581** 0.1506 2.3776 0.0194
Loan, 0.0100 0.0216 0.4650 0.6430
Loan, 0.7867 0.4239 1.8559 0.0666
Loans 0.4967** 0.2482 2.0009 0.0483
Loang 0.2353*** 0.0775 3.0360 0.0031
Loan, 0.0356 0.0184 1.9327 0.0563
Loang -0.0496 0.0276 -1.7959 0.0757
Loan, 0.5493 0.5150 1.0665 0.2890

M1A 0.3177*** 0.1082 2.9356 0.0041
M1B 0.3713*** 0.1378 2.6945 0.0083
M?2 0.4177 0.3333 1.2534 0.2130
RATE, 0.0681 0.0993 0.6858 0.4945
RATE, 0.0110 0.0952 0.1157 0.9081
RATE, -0.0495 0.0657 -0.7542 0.4526
ER -0.3930** 0.1725 -2.2779 0.0249
FCI -0.00004 0.00002 -1.8661 0.0650
FEI 0.0001 0.0005 0.2709 0.7870
RF 0.0010** 0.0005 2.0158 0.0466
sp 0.1288*** 0.0305 4.2222 0.0001
UNR -0.1343 0.0697 -1.9272 0.0569

HHOLD, -3.4547 2.4041 -1.4370 0.1542
POP; -7.6781 5.2573 -1.4605 0.1476

HHOLD, -0.2281 0.1771 -1.2882 0.2010
POP, -0.2154 0.1695 -1.2708 0.2071

CPIL, -0.4635 0.4226 -1.0968 0.2754
CPI, -0.4732 0.4543 -1.0416 0.3001
cCI 0.5517*** 0.1226 4.5005 0.0000
GDP; -0.1593 0.1025 -1.5537 0.1235
FCF; -0.0551 0.0425 -1.2972 0.1976
FCF, 0.0132 0.0612 0.2162 0.8293

PC -0.0740 0.2210 -0.3348 0.7385
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2z e~ 2R 0r BFRS

51§+

ty b R T Ok Pl IR

s o
Variables S Coefficient Coefficient
ik T ik T

Loan,  >HAGFwHeii—E AR & 0.4101%** 0.3581**
% Loan, = RREALFRGARIE— S FEUME 2B A L 0.8220*** 0.8433**

Loans — >MEFaiepif— 8 ¢ FEREE AR A- DY £ ¥ 0.3853** 0.4967**
* Loang — 2HM4LF P — B 2 FEBBEAFA- DAY L E AR EE 0.1608** 0.2353%**

Loan, DREEATARIE 2 TEBME B A - M 0.0314**

Loang DRAGF AT - TEREE AR A-B A 0.7221** 0.7382**

M14 B s i MIA 0.2000%* 0.3177%**
f M1B [ %ot M1B 0.3403** 0.1805** 0.3713%*
e M2 [ s e M2 0.4755%*

ER iATy s -0.4254%** -0.3906** -0.3930**
% FCl AT AR A -0.00004**
* RF AAEAT Ewin 0.0010%*
SP oA L 4 g 0.1373%** 0.1186*** 0.1629%** 0.1288***

H UNR S -0.1499%**
W  HHOLD, 1 : "% -5.6309***
@®  POP, roATEK -16.3765%**
R ccl CRCEE A R S 0.4736%** 0.5583*** 0.5517%**

FCF, FAERF A S-Fgas 0.0886**

LR RATEE  BETES U R L

1%% 5%2 B ¥ KRBT SR F o
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7.3 HES § b & E(HaR) T3

~ag* IMF iT7# #7384 (Alterand Mahoney 2020) 3+ HaR & & - &
57 T AR EA T 0 rjﬁ{u ¥ 2 F % - & GARCH #Al¢rim it diens
bk ARG R R R R R R R D 520 S R R e
PRI RTAP2E o0 T5%§ Fisic GARCH #3] B3 diehs §

B R B ANSEHN SRR G E (T AL RS

22T 205 R ERER BGPTSR AP T UEREFFLE
SR G EhFHEE FREL (M2 2 5 R Bk (HHOLD) # 4 r ¥
(POP1)» HApeh R R HIDT MAP L 23 HF IR L - B o FRE 5
B E R APT UFREFEES W% E (HaR) st ik
AR EF RS RARM R R S 0 Y AR EPRET Sk o5

FrHNBR R RS HP LRI FARHEARR B LT £6 D
&

NN
o

FlE oL RF & 0@ g7
BT RS RS DR R GRS (20 RS A T B
LR (T3 FF R PREg R Fd - AL RS R EL 55 L34

BB A AFT 3R G T AR

CHFT R M E SR BEFRFED 5D g LG R (X0 R

% ’% B B R G E R Ao L2 A0 T OURBRIZEA
prac (Loanp) ~ P 7 & (2 3 F £ %) *An4gE (Loans ~Loans) ~ > 5 = ik
(HHOLD1) # 4 v #c (POP1) ¥ -t 5 G R'GHF HFPBEd 247 v
SHET A EO T OIFER LD P FT R RS 250 EF BT M
A2 LB AT SR ERFREDR SR FENL S L= ek TR
FEEEACKIPER S E AT SRR EDE R T LA SRR

PR e i3 i FTBA G A 205D BIIREREL A S 4 x

AN

TS RE T A
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22T 2SR G ERTRERP
HaRl‘t =a +ﬁWt +£t

Variables Coefficient Std. Error t-Statistic p-value
Loan, -0.0176 0.1873 -0.0941 0.9252
Loan, 0.0981 0.0544 1.8015 0.0750
Loan, -0.0002 0.0098 -0.0223 0.9823
Loan, -0.0230 0.1723 -0.1333 0.8943
Loans 0.1639 0.0914 1.7927 0.0765
Loang 0.0220 0.0406 0.5416 0.5895
Loan, -0.0005 0.0094 -0.0511 0.9594
Loang -0.0043 0.0117 -0.3669 0.7146
Loan, -0.1464 0.1686 -0.8688 0.3873

M1A -0.0706 0.0637 -1.1080 0.2709
M1B -0.0997 0.0642 -1.5524 0.1241
M?2 -0.3700** 0.1775 -2.0844 0.0400
RATE, 0.0354 0.0288 1.2298 0.2220
RATE, 0.0104 0.0075 1.3863 0.1692
RATE, 0.0626 0.0336 1.8623 0.0659
ER -0.0932 0.0800 -1.1657 0.2469
FCI -0.000002 0.00002 -0.1279 0.8985
FEI 0.0004 0.0003 1.4085 0.1625
RF 0.0002 0.0004 0.4286 0.6693
sp 0.0163 0.0170 0.9605 0.3394
UNR -0.0442 0.0300 -1.4739 0.1441

HHOLD, -2.8552** 1.1978 -2.3837 0.0193

POP; -10.0132*** 2.7627 -3.6245 0.0005
CPI, 0.2232 0.2049 1.0895 0.2789
cCI 0.0023 0.0850 0.0271 0.9784
GDP; 0.0284 0.0461 0.6168 0.5390
FCF; 0.0324 0.0227 1.4250 0.1577
FCF, 0.0371 0.0280 1.3276 0.1877
PC -0.0755 0.0714 -1.0580 0.2929
bubble -0.0005 0.0035 -0.1357 0.8923

ECAHMARIR WA p Rl Btk o PELOE L B4 A 1%% 5%2 ¥k E
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2oL SA SRR ERPREKR
HaRz‘t = CZ+,BWt +€t

Variables Coefficient Std. Error t-Statistic p-value
Loan, -0.1757 0.3772 -0.4657 0.6425
Loan, 0.4219*** 0.1185 3.5614 0.0006
Loan, -0.0070 0.0233 -0.3005 0.7645
Loan, 0.8516** 0.3941 2.1611 0.0333
Loans 0.8489*** 0.2069 4.1021 0.0001
Loang 0.1357 0.0964 1.4077 0.1625
Loan, 0.0272 0.0228 1.1941 0.2355
Loang -0.0282 0.0286 -0.9887 0.3254
Loan, -0.1321 0.3863 -0.3420 0.7331

M1A 0.1823 0.1378 1.3227 0.1891
M1B -0.0382 0.1445 -0.2643 0.7921
M?2 0.0192 0.4029 0.0478 0.9620
RATE, 0.0459 0.0703 0.6527 0.5155
RATE, -0.0097 0.0183 -0.5299 0.5974
RATE, 0.1420 0.0821 1.7298 0.0870
ER -0.1040 0.1720 -0.6048 0.5467
FCI 0.0001 0.0001 0.9139 0.3630
FEI -0.0003 0.0007 -0.4936 0.6227
RF -0.0005 0.0008 -0.7051 0.4824
sp -0.0064 0.0393 -0.1619 0.8717
UNR -0.0922 0.0621 -1.4842 0.1410

HHOLD, -15.8956*** 2.4563 -6.4715 0.0000
POP; -47.1651*** 5.1728 -9.1179 0.0000

HHOLD, -0.0603 0.2027 -0.2976 0.7667
POP, -0.0499 0.1943 -0.2568 0.7979

CPIL, -0.1873 0.4787 -0.3912 0.6965
CPI, -0.2636 0.5256 -0.5015 0.6171
cCI -0.1420 0.2063 -0.6884 0.4928
GDP; -0.0209 0.1095 -0.1910 0.8489
FCF,; -0.0243 0.0496 -0.4887 0.6262
FCF, -0.0043 0.0571 -0.0759 0.9397
PC -0.1504 0.1672 -0.8997 0.3705
bubble 0.0085 0.0084 1.0147 0.3128

ol AM U ARER @)D P Bl RIS E o BEIEYN N L A 1063 5%2 B E Ok
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2oL 2B AV EERE S RAGER KL FE

Eulte
Variables % Coefficient
M2 B A i M2 -0.3700**

HHOLD, 2 ;= # -2.8552%*
POP; E I S -10.0132%**

e

Variables % Coefficient
Loan, EX i F ANl v S R e N T 0.4219%**
Loan, MY F3ieRip—H P F XY 2 &4 &3 0.8516**
Loans DA KGRI - FENWBEIRE -V Y LA FE 0.8489***

HHOLD, =2 & = #& -15.8956***
POP; E R -47.1651%**

FEE

o fRERRRAEY L BN L A 1%E D%z A EORETT M E o
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74 BPEASLF R % E(GaR)HFIS

Ao A PR S B e B R 2 S R AL R S e
AR EAL LIRS EARE . A S ok IMF T8 9w 3 354 (Prasad et
al. 2019) A 47 R 4E > A GRS £ KRR AEER B SR B (0F) 0 @ 1
PR EARIETIHmh % E > TR Pr(yr > GaRrykll;) =1—p ¢ a4
GaR»# 151 78 57 B4t GaR P Pod »t A F T fie ke 7maie
Bzt 385 v L E o~ Prasadetal. (2019) 243 » £ 3 A 475 P gug k({7 i

HAMEAERD % (GaR) R o

B

A - &5 R R ESER > AP R R GARCH #53] 3 il £ 5
b ' E (RS ADT TR GaR) v AeBl - T 0 o R A 2001 # &2

2006 £ F PP AT Fh R BB EEE -10% -

- AR E T R AR T RO ANR
BAPT AR EART RGBS A DT Z B A TR ORISR
T TR % GaR It E R RN A D L ABEmat L - L o dhodk AT o F Y
FII A FTA B {4 (Loans)~ f % =% (M1A M1B *M2)~ 5% (SP)-
7 #ic (HHOLDy)~ 4 v dic (POP1)~ i} § & 4+ i 4 dic (CPly)~ AT #7)+ (¥

i3 R)(FCF1-FCFo) ¢ MF B TRMEAHT Fh'god 490 ¥ g5 j &

B
S
3
"
=
A
Bl

~$%#E%%&?K{%agﬁﬁ%: B TR fRRG TR S
LRSS R DR R o P LT S PRy g RS R ARGDT (TR R

(R F 5 L) 27 L5150 § PR RTEFTADIRA

§H A G R Fenp o AR A TR0 T A a g

Moo AT BEFIR (bR e 4 TR § B 0 AR,

AR A T A o

ﬂ!’-

ETIS

,ﬁ#}\* ORI RS ART (7R G R aéfs e A S ,% #Fl #cdF i
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(Rhp) £ 2> & 5 i k2 b e (bubble) 3~ i fF5% » AR5 7 S %

e RS MR G R R P e ek Z L SR T Y AP E T

PEAMERDT Fh'e LHEERR PRI RIEF £ NP RFRE
Ao s QARPENG L0 TR - KPR R g BERMEADT TR G

B 5 WG e AR T AR G B B e d 3t R E Rl

B A S BEMA SR RHERST Fh % GaR £ 41K 0 7 i LA

i<
¥

5HARPIR L R A e RS RAE R PRl F1G 5 ik des ¢
LA AR Al G 6.4 [ &) Trusf b T R HRGOT TRk o 7

AEFERE T AMAD ik e oL 7§ FE R S AR S B S AT

K

Bh'E T A ATFILES SHST BRI X ERP A e R {5 H
I o AT R R E R T #\iﬂﬁ""?ﬁm—f Bh'o EEUERTKS E,v A
kg o AR NMEDR K LI RLT LG od WL LG ERRP > 5T
ARG S R T B R G T E AR S IR RS e

RN EE PR o B ERAMEART BRI o
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Fo LA BMEARRL G EHPRERP

GaRy =a+ U, + &

Variables Coefficient Std. Error t-Statistic p-value
Loan, 0.0887 0.1248 0.7104 0.4793
Loan, -0.0206 0.0370 -0.5565 0.5793
Loan, 0.0214%*** 0.0061 3.4900 0.0008
Loan, -0.0912 0.1148 -0.7942 0.4292
Loansg -0.0857 0.0616 -1.3922 0.1674
Loang -0.0194 0.0271 -0.7145 0.4768
Loan, -0.0040 0.0063 -0.6347 0.5273
Loang 0.0069 0.0078 0.8812 0.3806
Loang 0.0794 0.1129 0.7034 0.4837

M1A -0.2242*** 0.0356 -6.3015 0.0000
M1B -0.1861*** 0.0387 -4.8073 0.0000
M?2 -0.5529*** 0.1063 -5.1998 0.0000
RATE; 0.0238 0.0192 1.2398 0.2183
RATE, 0.0034 0.0051 0.6699 0.5047
RATE, 0.0051 0.0229 0.2218 0.8250
ER 0.0714 0.0533 1.3378 0.1844
FCI -0.00001 0.00001 -1.0640 0.2902
FEI -0.0002 0.0002 -1.0096 0.3155
RF -0.0001 0.0002 -0.2642 0.7923
sp -0.0237** 0.0111 -2.1311 0.0359
UNR 0.0108 0.0203 0.5337 0.5949
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Variables % Coefficient
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GaR; = a + B1Rhp,; X bubble + B,Rhp, ¢ + &

Variables Coefficient Std. Error t-Statistic p-value
Rhp, X Bubble 0.1395 0.0912 1.5292 0.1298
Rhp, -0.1511** 0.0702 -2.1522 0.0342
Constant -0.0620*** 0.0013 -47.6311 0.0000
Log likelihood 280.5163
Akaike info criterion -6.1670
Schwarz criterion -6.0837

L Rhp, St Bubble > W % % & 1 3 & 5 BAp WAF P F fr 2 & 5 ¢ AL BIRHE - P BT E R

Al A b 106% 5%2 AEE KT AR o
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Mean model: Ax,
Ay._4 0.0311 -0.7765***  -1.4301***  0.0869***  (.2859*** 0.1874
[0.3277] [-2.6133] [-2.7460] [4.5155] [2.6332] [1.6853]
Ax,_q 0.6759*** 0.1601** -0.0951 0.7985***  -0.2281** 0.0272
[8.0151] [2.1436] [0.7197]  [15.7475] [-2.1289] [0.2709]
Constant  1.0152***  -2,0288*** 1.7765 0.1454 1.9283*** 1.5559***
[3.5587] [-2.9168] [1.7267] [1.8975] [6.4710] [5.6092]
Variance model
c(1,1) 1.7660*** 0.0694 1.2209*** 0.3267 0.9956 1.4219***
[5.5357] [0.3456] [3.3327] [1.0593] [1.7001] [6.2993]
C(2,1) 0.4117** 5.9723*** 1.1874 0.0621 -1.2863***  -0.7953***
[2.0071] [7.2483] [0.5463] [0.9918] [-3.0164] [-3.1836]
C(2,2) < -0.0000 -0.0001 4.0697 <-0.0000 <-0.0000 < -0.0000
[<-0.0000] [<-0.0000] [1.8503] [<-0.0000] [<-0.0000] [<-0.0000]
A(1,1) -0.4614** 0.0189 0.0722 0.3035** 0.2571 0.4000**
[-2.0362] [0.1750] [0.6681] [2.4141] [1.9022] [2.5465]
A(1,2) -0.2067 0.3514 3.4028***  0.0635***  (0.6331*** 0.6667***
[-1.4230] [0.4896] [6.2479] [2.7942] [4.2832] [4.6584]
A(2,1) -0.0997 0.0166 0.0099 -0.9924***  (.3821*** 0.3227**
[-0.7884] [0.8076] [0.2973] [-3.0352] [3.2004] [2.3930]
A(2,2) 0.4296***  1.6894***  (0.4713** 0.2557** 0.1873 0.0918
[4.0366] [8.2008] [2.1091] [2.3659] [1.0728] [0.7008]
B(1,1) 0.3504 0.9967*** 0.6350 0.8894***  (0.6906*** 0.4095
[0.9903] [177.2498] [1.6441] [20.3329] [3.5458] [1.9538]
B(1,2) 0.3386** 0.0713 -0.7629 -0.0434***  0.5687** 0.4517**
[2.0136] [0.1500] [-0.9357] [-4.6958] [2.0116] [2.0366]
B(2,1) 0.0168 -0.0103 -0.0988 0.6634*** -0.2129 0.0050
[0.1720] [-0.7380] [-0.8440] [3.4585] [-1.3099] [0.0414]
B(2,2) -0.8834*** 0.0004 0.2466 0.9023*** 0.3833** 0.5973***
[-17.6721] [0.0048] [0.8053] [22.7984] [2.2764] [4.0428]
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Variables M, RATE; RATE, RATE, ER FCI
Mean model: Ay, = ARhp,,
Ay, 0.4729***  0.6972***  0.3717***  (0.3692*** 0.4713*** 0.6179***
[5.6949] [5.9493] [3.7319] [3.5102] [4.6393] [11.9397]
Ax,_q 0.5368** -0.0490 -0.0200 -0.0302 0.0614 < 0.0000%***
[2.2235] [-1.5390] [-1.7753] [-0.6986] [0.5372] [3.6027]
Constant -0.1635 0.6615*** 0.4910 0.9064*** 0.8202*** -0.0237
[-0.4681] [4.2394] [1.9158] [3.9277] [3.5783] [-0.1884]
Mean model: Ax;
Ay, -0.0364 0.3322***  0.7287**  0.6502*** -0.1294 -140.0273
[-0.9782] [3.1765] [2.3378] [3.6446] [-1.2246] [-0.7949]
Ax,_4 -0.0896 0.5575***  0.6797***  0.4740%** 0.0778 -0.0005
[-0.9428] [5.2315] [12.6404] [5.6144] [0.7897] [-0.0138]
Constant  1.4148*** -0.1204 -1.8699**  -1.4498*** 0.0427 73.1231
[8.8179] [-0.4821] [-2.5740] [-3.8418] [0.1860] [0.1705]
Variance model
Cc(1,1) 1.2030***  1.1056***  1.8487***  1.2272%** 0.6999 -0.4097
[4.5633] [6.9431] [9.1162] [2.8210] [1.5153] [-1.335]
C(2,1) 0.0341 -0.0614 2.4382 0.5227 -1.7101%** -222.1782
[0.1173] [-0.2336] [1.4684] [0.6788] [-5.8837] [-0.5090]
C(2,2) 0.5517 < 0.0000 < -0.0000 < -0.0000 0.0001 -0.0007
[0.9332] [<0.0000] [<-0.0000] [<-0.0000] [0.0001] [<-0.0000]
A(1,1) 0.3699**  1.3836*** 0.1812 0.0831 0.6565*** 1.3173%**
[2.4412] [7.5538] [0.9557] [0.4262] [4.3602] [7.0505]
A(1,2) -0.0259 0.1238 0.3412 -1.1709***  -0.4991*** 60.3610
[-0.2916] [0.6275] [0.2453] [-4.8015] [-2.8728] [0.2045]
A(2,1) 1.1819***  (0.2480*** -0.0825 -0.1377 0.4684*** 0.0001**
[4.3146] [2.8878] [-1.3303] [-1.7089] [3.4427] [2.1288]
A(2,2) -0.1682 0.5568***  1.8635***  0.3470** 0.0097 -0.0033
[-1.2305] [3.3059] [6.4913] [2.5190] [0.0528] [-0.0925]
B(1,1) 0.4440** -0.0160 0.1695 0.6376*** 0.7435*** 0.0169
[2.1603] [-0.3645] [0.9847] [3.2797] [3.4111] [0.2330]
B(1,2) 0.2522**  -0.9899***  25001***  -0.7103*** 0.1559 -1668.542%**
[2.4978] [-5.8868] [4.2996] [-3.5285] [0.5898] [-6.1248]
B(2,1) 0.1142 0.0826 -0.0408**  0.2947*** 0.4109 -0.0003***
[0.1381] [1.2811] [-2.2560] [4.5284] [1.0514] [-5.1236]
B(2,2) 0.4460 -0.1590 0.0240 0.4953*** 0.3033 -0.0142
[0.6030] [-1.4777] [0.2366] [3.9368] [0.6634] [-0.1755]
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Variables FEI RF SP UNR HHOLD, POP,;
Mean model: Ay, = ARhp,,
Ay, 4 0.4016*** 0.3703***  0.3498***  (0.3843***  0.4608***  (0.3940***
[6.7198] [4.0236] [3.4690] [4.3240] [5.3019] [4.1775]
Ax;_4 -0.0010*** 0.0017** 0.0171 -0.0743** -2.5815 0.4955
[-2.9414] [2.4191] [0.6165] [-2.3360] [-1.9335] [0.1284]
Constant  0.9972*** 0.4047 0.7496***  0.8337***  1.5944*** 0.7297
[5.2349] [1.7349] [3.0718] [3.8739] [2.6468] [1.8270]
Mean model: Ax,
Ay, -27.7426 19.3380 -0.1217 -0.4177 0.0157*** 0.0007
[-1.1071] [1.5884] [-0.3527] [-1.8090] [3.1657] [0.6294]
Ax;_q -0.0024 -0.5039*** 0.2284 0.1286 0.6506***  (0.9438***
[-0.0296] [-4.5164] [1.8364] [1.2790] [8.8251] [20.6157]
Constant -76.7684 -20.2639 1.5829 0.0779 0.1145*** -0.0001
[-1.1581] [-0.5897] [1.8220] [0.1533] [4.0556] [-0.0196]
Variance model
C(1,1) 0.6237 1.0859** 1.0664*** -0.4298 0.7838** -0.1603
[0.9019] [2.2199] [3.4930] [-1.3711] [2.4848] [-0.3986]
C(2,1) -264.0934 7.2434 0.5508 -1.1950 0.0621*** -0.0081
[-0.9372] [0.1706] [0.3181] [-1.7911] [4.7400] [-1.8009]
C(2,2) 257.0595 -0.0006 <-0.0000 <-0.0000 <-0.0000 <-0.0000
[0.9508] [<-0.0000] [<-0.0000] [<-0.0000] [-0.0001] [<-0.0000]
A(1,1) 0.4863*** 0.1533 -0.1129 -0.4151***  (0.4899** -0.0985
[4.5548] [1.4381] [-0.7229] [-4.4974] [2.5054] [-0.8454]
A(1,2)  240.3416*** 77.4460*** -0.4742 -1.1627***  0.0224** 0.0031**
[6.0359] [4.2958] [-0.9599] [-4.8332] [2.3863] [2.3297]
A(2,1) -0.0022*** 0.0018 0.0836*** -0.0408 4.0364 14.3593**
[-3.2248] [1.7300] [2.6442] [-1.1224] [1.6336] [1.9704]
A(2,2) -0.0586 -0.8352***  (.6733*** 0.1462 -0.3597** 0.2553**
[-0.3884] [-4.6326] [5.9147] [1.4580] [-2.3601] [2.3865]
B(1,1) -0.4344** 0.8554***  (0.7115***  (0.3636***  0.5133***  (0.4965***
[-2.5689] [5.8512] [4.5495] [90.9741] [3.0364] [55.9916]
B(1,2) -5.3624 -39.8755***  -0,9569***  -2.0326***  -0.0208** 0.0073***
[-0.1500] [-4.1586] [-3.9684] [-34.8559] [-2.1963] [11.0000]
B(2,1) 0.0023*** 0.0011** 0.0342 -0.2903***  -10.4406***  -54.705***
[4.5486] [2.3526] [0.8914] [-33.7305] [-3.4855] [-12.3108]
B(2,2) -0.1907 0.5196***  0.8945***  (.0311*** 0.3798 0.8874***
[-1.6405] [6.5641] [15.5750] [23.4551] [1.4103] [13.2610]
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Variables CPI, ccl GDP, FCF, FCF, PC
Mean model: Ay, = ARhp,,
Ay, 4 0.3938*** 0.4697***  0.4236***  0.4093*** 0.3931*** 0.4681***
[4.2685] [5.2445] [4.0902] [4.7753] [4.9166] [5.5346]
Ax;_4 -0.4100 0.0021 0.0173 -0.0196 -0.0188 -0.0928
[-1.7852] [0.0193] [0.3442] [-0.6717] [-0.4884] [-1.051]
Constant  0.9861*** 0.2818 0.8633***  (0.7638*** 0.6147*** 0.7819***
[4.2905] [1.4283] [3.4437] [3.4577] [3.0325] [3.6938]
Mean model: Ax,
Ay, 0.0900*** 0.0539 0.3589***  (0.9159*** 0.4565 0.1964**
[2.8243] [0.8935] [2.7689] [3.8923] [1.9265] [2.1336]
Ax;_q -0.0099 0.5529*** -0.0938 -0.1898**  -0.3514***  -0.3324***
[-0.1121] [6.6435] [-0.9523] [-2.1257] [-3.1535] [-3.807]
Constant 0.1005 0.0377 0.6383 0.6248 0.2728 0.8458***
[1.2961] [0.3180] [1.8293] [1.0191] [0.5807] [3.1949]
Variance model
C(1,1) 0.4398 1.4033*** 1.4156*** 1.3968*** <-0.0000 -0.0994
[0.7719] [5.3183] [4.2464] [5.4263] [<-0.0000] [-0.2331]
C(2,1) 0.3694*** 0.0433 -1.2839 0.5474 <-0.0000 -1.5455***
[5.9137] [0.1558] [-1.6391] [0.5653] [<-0.0000] [-6.2884]
C(2,2) <-0.0000 <-0.0000 <-0.0000 < 0.0000 <-0.0000 <-0.0000
[<-0.0000] [<-0.0000] [<-0.0000] [<0.0000] [<-0.0000] [<-0.0000]
A(1,1) 0.4167***  -0.7797***  (0.5465***  (0.4972*** 0.1150 0.5307***
[3.4295] [-5.0387] [3.2971] [3.3818] [0.9857] [3.0232]
A(1,2) -0.1060*** -0.1429 -0.2855 1.0275** 0.3446 0.3537
[-2.7933] [-1.4237] [-1.4045] [2.5044] [1.5723] [1.4534]
A(2,1) -0.3942 0.6807*** 0.1192 0.1298***  -0.1175*** 0.0599
[-1.0075] [2.9870] [1.6494] [3.4967] [-3.7511] [0.5465]
A(2,2) 0.4654*** 1.0539***  (0.4993***  (.4321*** 0.2273** 0.6063***
[4.2249] [5.2976] [3.9105] [4.4668] [1.9629] [3.1831]
B(1,1) 0.4201*** -0.2369 0.5136** -0.0691 -0.7572***  (.6591***
[2.6985] [-1.9291] [2.2974] [-0.2987] [-16.4789] [4.0915]
B(1,2) -0.2306***  -0.5065*** -0.4286 -1.1299**  -2,1192*** -0.3228
[-12.7001] [-6.2877] [-1.0459] [-2.3574] [-6.3226] [-1.7000]
B(2,1) 2.3473%** 0.6511*** -0.0688 -0.1619***  -0.1645***  -0.4830***
[35.5193] [3.1170] [-0.4940] [-3.3406] [-9.2980] [-3.1392]
B(2,2) 0.0797 0.5972***  -0.7836***  0.7520%** 0.6982*** 0.1110
[0.5439] [4.5061] [-5.9708] [6.0345] [6.8327] [0.4214]
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Variables RP, Loan, Loan, Loan, Loan, Loans
Mean model: Ay, = ARhp,,
Ay._4 0.0854 0.0389 0.0023 0.1897 0.1245 0.1046
[0.4697] [0.3808] [0.0227] [1.5451] [1.0483] [1.0594]
Axp_4 -1.9403 0.5322 0.3335*** -0.0054 0.7073** 0.0756
[-1.0349] [1.6595] [3.9949] [-0.2765] [2.3527] [0.4068]
Constant  1.7135*** 0.2527 0.0815 1.1152*** 0.0332 0.5848
[3.5084] [0.6104] [0.2962] [3.1091] [0.0760] [1.3075]
Mean model: Ax,
Ay, 4 -0.0146** 0.0380** 0.1828*** 1.0761 0.0301 0.0619
[-2.2207] [2.3370] [3.5407] [1.7345] [1.5050] [1.8765]
Axp_4 0.2952** 0.8192***  (0.7572***  -0.4654***  0.8368***  (.7443***
[2.4813] [17.0751]  [14.2983] [-3.9674] [17.4373]  [12.1744]
Constant  0.1396***  0.1915***  0.4565*** 1.0147 0.1704** 0.5500%***
[4.4470] [2.6353] [2.8969] [0.5524] [2.3605] [4.0512]
Variance model
C(1,1) 1.6109** 0.7824 0.7932** 0.5347 1.3066 <-0.0000
[2.3540] [1.2939] [2.5691] [1.0384] [1.6890] [< -0.0000]
C(2,1) -0.0821*** -0.0837 -0.0992 12.0497*** 0.0716 < 0.0000
[-3.1650] [-1.3588] [-1.0728] [2.6966] [0.9208] [< 0.0000]
C(2,2) < 0.0000 < -0.0000 < -0.0000 -0.0001 < 0.0000 < -0.0000
[<0.0000] [<-0.0000] [-0.0001] [< -0.0000] [<0.0000] [<-0.0000]
A(1,1) 0.1837 0.2237 0.3450*** 0.2315 0.3323** 0.2602**
[0.3810] [1.0311] [2.9530] [1.9287] [2.4451] [2.5384]
A(1,2) 0.0355***  (0.0653*** -0.0215 0.0628 0.0817%*** -0.0531
[2.9169] [3.2412] [-0.5184] [0.0503] [3.1975] [-1.4827]
A(2,1) 5.6433 2.2299***  -0.8141*** 0.0625** 1.0899 0.4287
[1.8214] [3.3444] [-5.0108] [2.4356] [1.3314] [1.6751]
A(2,2) 0.8224%*** 0.1139 0.1417 0.4450 0.2677***  (0.3943***
[2.8906] [0.8166] [1.6176] [1.1324] [2.6207] [5.6534]
B(1,1) 0.5163 0.7318***  (.7765*** 0.8576***  -0.8242***  (.2346**
[1.5547] [3.3080] [10.4275] [15.6139] [-5.5427] [2.4879]
B(1,2) 0.0171 0.0854** 0.0224 -1.5147 0.0279** 0.3227%***
[0.9087] [2.3164] [0.9248] [-1.4170] [2.1413] [154.5969]
B(2,1) -8.4995** 2.2924 0.1364** 0.0265 0.5306 -2.6851%**
[-2.1752] [1.4755] [2.0090] [0.8266] [1.2271] [-21.3668]
B(2,2) 0.2753 -0.7792%**  0.9673*** 0.4359 -0.8239%** -0.0730
[1.2399] [-6.0588] [57.1525] [0.6754] [-9.7962] [-1.1434]
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Variables Loang Loan, Loang Loang M4 Mg
Mean model: Ay, = ARhp,,
Ay, 4 0.0516 0.2359** 0.1157 0.0668 0.1511 0.1474
[0.4649] [2.4521] [1.1180] [0.6584] [1.2449] [1.5130]
Ax,_q 0.0780 -0.0113 -0.0588 1.0276***  0.3068***  0.3747***
[1.1003] [-0.6806] [-1.7507] [3.9518] [2.8703] [3.5494]
Constant 0.5733 0.7075** 1.3358*** -0.2666 0.7081** 0.0026
[1.7108] [2.4312] [3.5019] [-0.7144] [1.9628] [0.0087]
Mean model: Ax,
Ay, 0.0311 -0.6094***  -0.7476*** 0.0441** 0.1861 -0.0327
[0.5104] [-3.5621] [-7.3582] [2.4882] [1.5630] [-0.3633]
Ax;_q 0.7135***  (0.2263*** 0.0357 0.8501*** -0.2361 0.1454
[8.4444] [4.0762] [1.3110] [16.7702] [-1.8692] [1.3508]
Constant  0.9478***  -3.0598***  3.3682*** 0.1735** 2.0902*** 1.7414%**
[3.2717] [-5.3430] [11.2532] [2.3732] [6.4539] [6.1022]
Variance model
Cc(1,1) 0.2057 -0.0606 1.9827*** 0.6245 2.1587*** 0.6392
[0.3515] [-0.1621] [5.8468] [0.1989] [5.3327] [1.5900]
C(2,1) -0.0169 -3.7962***  2.3096*** -0.0684 -0.8601 0.5886**
[-0.117] [-3.2255] [3.8678] [-0.0933] [-1.7608] [2.2912]
C(2,2) < 0.0000 < 0.0000 <-0.0000 -0.0019 < 0.0000 < -0.0000
[< 0.0000] [<0.0000] [<-0.0000] [-0.0200] [<0.0000] [<-0.0000]
A(1,1) -0.0060 -0.1816 -0.0721 0.2655*** 0.0706 0.2978**
[-0.0634] [-1.4174] [-0.3501] [2.8228] [0.3514] [1.9981]
A(1,2) 0.0805 -1.9291***  1.0304*** 0.0432** 0.5773***  (0.3345***
[0.8220] [-4.9291] [5.4589] [2.5210] [3.4249] [3.2315]
A(2,1) -0.1275 0.0491 -0.1696** 1.4900** 0.2338 0.1486
[-1.4494] [1.6217] [-2.5054] [2.5470] [0.9614] [0.9945]
A(2,2) 0.4526*** 1.6514***  2.4816*** -0.2320 0.0379 0.2745%**
[4.3445] [9.1777] [10.2158] [-1.0394] [0.2021] [2.7380]
B(1,1) 0.9589***  (0.9823***  (.4990*** 0.4285 -0.0080 0.9378***
[32.9365] [48.5315] [3.3463] [1.7751] [-0.0186] [14.9516]
B(1,2) -0.0097 -0.1754 -0.2518 0.1579*** -0.1600 -0.0261
[-0.6519] [-0.5551] [-1.2447] [5.5168] [-0.7973] [-0.4563]
B(2,1) 0.1017*** -0.0274 -0.0463 -4.6379***  0.6567***  -0.1876***
[2.6269] [-1.2714] [-0.9540] [-4.0010] [2.8844] [-2.8327]
B(2,2) 0.8748*** -0.0660 0.0108 0.2153 0.7584***  (.8300***
[17.3709] [-0.7548] [0.2602] [1.5037] [5.4125] [14.3555]
#BETE

132



BT

Variables M, RATE, RATE, RATE, ER FCI
Mean model: Ay, = ARhp,,
Ay, 4 0.0893 0.0193 -0.0757 -0.0540 0.0991 -0.0635***
[0.9615] [0.2191] [-1.8745] [-0.6765] [0.9826] [-6.9129]
Ax;_4 0.7343** 0.0108 -0.0223***  -0.1921** -0.0871 0.0000***
[2.2425] [0.2108] [-4.0737] [-2.3247] [-0.7289] [2.8758]
Constant 0.1046 1.6434***  1.5005***  1.5026***  0.8048*** 1.3144***
[0.2140] [6.0300] [12.1703] [5.7588] [2.8147] [1105.2305]
Mean model: Ax,
Ay, -0.0458 0.4579*** 1.9252** 0.5014*** -0.0544 -208.4591**
[-1.4987] [4.4571] [2.4213] [4.3055] [-0.8118] [-2.4762]
Ax;_q 0.0304 0.6625***  0.4571***  (.4853*** 0.2233** -0.0043
[0.3154] [7.3661] [10.7907] [6.6811] [2.3568] [-0.6712]
Constant ~ 1.2587***  -1.2837*** -1.2376 -1.0750%** -0.2554 142.1195
[9.0652] [-5.0111] [-0.8805] [-3.1253] [-1.2119] [1.3496]
Variance model
C(1,1) 0.0676 1.4043*** 1.2801 1.6152*** 0.0000 1.0280***
[0.1010] [3.9001] [1.6775] [3.6278] [0.0001] [6.8009]
C(2,1) -0.2545 0.7232***  2.6668*** 0.2085 < 0.0000 -7.9604
[-1.7323] [2.7088] [2.6068] [0.5403] [< 0.0000] [-0.9872]
C(2,2) <-0.0000 <-0.0000 -0.0001 <-0.0000 <-0.0000 -0.0184
[<-0.0000] [<-0.0000] [<-0.0000] [<-0.0000] [-0.0001] [-0.0665]
A(1,1) 0.0700 0.4840*** 0.0262 0.2240 0.2853*** 0.0399
[0.5272] [3.4859] [0.1866] [1.9073] [2.8300] [0.4239]
A(1,2) -0.1169***  -1.1764***  5.9205***  -0.8426*** 0.0955 -1973.783***
[-3.4576] [-6.7425] [8.7232] [-6.0886] [1.3428] [-10.2557]
A(2,1) -1.0490** 0.3913 -0.0105 0.3469*** -0.0198 0.0001
[-2.2309] [1.7784] [-0.9025] [2.7157] [-0.1624] [1.5706]
A(2,2) 0.4539***  1.7990***  0.0906***  (0.2830*** 0.2278 -0.0378***
[3.4502] [4.6081] [2.6604] [3.0291] [1.7592] [-3.4538]
B(1,1) -0.0919 0.6782***  (0.7872***  0.6622***  (0.9846*** 0.8619***
[-0.6198] [6.3445] [5.1054] [4.6303] [28.2157] [27.7947]
B(1,2) 0.2563*** -0.0538 0.0976 -0.2487 -0.1769*** -6.6779
[6.3634] [-0.5457] [0.2424] [-1.1858] [-5.7332] [-0.9647]
B(2,1) -2.6421*** -0.1498 0.0618 -0.3330**  0.3779*** 0.0002***
[-8.4237] [-1.8950] [1.5410] [-2.0728] [6.1942] [3.8479]
B(2,2) -0.4894*** 0.1219 0.0276 -0.6552***  (0.8569*** -0.0015
[-4.5516] [1.5143] [0.4207] [-6.9658] [17.2984] [-0.9429]
wHETT
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Variables FEI RF SP UNR HHOLD, POP,
Mean model: Ay, = ARhp,,
Ay, 4 0.0540 0.1613 0.0674 0.0510 0.1124***  (0.1333***
[0.4908] [1.8981] [0.6233] [0.5669] [30.7294] [387.0935]
Ax;_4 -0.0009** -0.0002 0.0564 -0.0931 -0.1074***  0.1427***
[-2.1274] [-0.1362] [1.5713] [-1.6973] [-14.4709] [48.9969]
Constant 0.6878** 1.0813*** 0.8059** 1.1847***  0.3572***  (0.5632***
[2.2801] [3.4431] [2.5654] [4.2463] [50.0520] [40.3417]
Mean model: Ax,
Ay, -6.1240 15.7972 -0.1265 -0.5266***  -0.0091***  -0.0591***
[-0.2857] [1.6188] [-0.445] [-2.8309] [-61.1589] [-43.4522]
Ax;_q -0.0049 -0.0237 0.1637 -0.0283 0.0146***  0.5906***
[-0.0428] [-0.2907] [1.3387] [-0.2848] [7.8594] [263.7473]
Constant  -131.6273 -45.8074 1.4567 0.2230 0.1277***  -0.1129***
[-1.8671] [-1.4053] [1.8066] [0.4490] [297.6633] [-274.5596]
Variance model
C(1,1) < -0.0000 -1.8985*** 0.1567 2.1490***  0.8243*** -0.2405**
[<-0.0000] [-5.7976] [0.4277] [5.9608] [12.1655] [-3.5344]
C(2,1) 0.0012 -91.4032 2.3828*** -1.4075 0.0093*** -0.0060**
[< 0.0000] [-1.9548] [2.3820] [-1.6478] [8.1435] [-3.5859]
C(2,2) -0.0014 -0.0001 <-0.0000 < 0.0000 <-0.0000 < 0.0000
[<-0.0000] [<-0.0000] [<-0.0000] [<0.0000] [-0.7896] [0.0337]
A(1,1) 0.2664*** -0.1082 -0.1734 -0.2700**  -0.1435*** 0.0032
[2.6084] [-1.1627] [-1.6627] [-1.9978] [-8.2737] [0.1651]
A(1,2) -21.1722 71.3128***  -0.7990***  -1.0809***  0.2406***  (0.3128***
[-1.2755] [5.0560] [-2.7571] [-3.5300] [89.9022] [36.6085]
A(2,1) -0.0003 -0.0088***  0.0969***  -0.2411***  (0.2163** 0.7795***
[-1.3175] [-5.1884] [2.9633] [-3.6292] [2.3974] [11.1412]
A(2,2) -0.0453 -0.3681 0.6790*** 0.1573 4.1897***  2.8746***
[-0.4791] [-1.6875] [4.9231] [1.3454] [90.3553] [45.0822]
B(1,1) 0.9741%** 0.3483*** 0.9647*** 0.4806** 0.9492***  0.9966***
[28.6143] [4.8187] [45.1113] [2.3884] [126.4569]  [423.9057]
B(1,2) 31.8730***  -71.834*** -0.2034 0.2648 0.0107***  0.0247***
[4.2471] [-6.8077] [-1.1722] [0.7540] [13.5996] [52.3364]
B(2,1) -0.0005***  0.0035*** -0.0110 0.1084 -0.0514 -0.2670***
[-4.7491] [3.1815] [-0.6402] [0.9651] [-1.5274] [-8.2778]
B(2,2) 0.9488*** 0.3513*** 0.7775***  -0.6728*** -0.0006 -0.0066***
[37.4580] [3.1167] [7.9902] [-5.4413] [-1.5376] [-8.0359]
wHETT
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Variables CPI, ccl GDP, FCF, FCF, PC
Mean model: Ay,
Ay, 4 0.1471 0.1881 0.1118 0.1522 0.1616 0.1476
[1.6396] [1.7134] [1.0671] [1.4603] [1.5249] [1.5446]
Ax;_4 -0.3933 0.2815 -0.0140 -0.0459 0.0591 -0.1942
[-0.8759] [1.8850] [-0.1854] [-0.9921] [1.0823] [-1.3818]
Constant  0.9037*** 0.0542 0.8957*** 1.1035*** 0.6788** 0.6952**
[2.9282] [0.2388] [3.0108] [3.4086] [2.2425] [2.1041]
Mean model: Ax,
Ay, 0.0684*** 0.0014 0.1947 0.7429*** 0.5832*** 0.0305
[3.0430] [0.0328] [1.7141] [3.9996] [3.3011] [0.6521]
Ax;_q -0.0425 0.5336*** -0.0985 -0.2873***  -0.4104***  -0.4716***
[-0.4785] [7.3416] [-0.9137] [-2.9295] [-4.6927] [-5.8318]
Constant  0.1397** 0.1064 0.9139** 0.7019 0.8025 1.1991%**
[1.9977] [1.2101] [2.2234] [1.1148] [1.6329] [9.0356]
Variance model
Cc(1,1) 1.9781*** 1.9820*** 0.8032 1.9668*** <-0.0000 2.3598***
[5.4777] [7.1468] [0.9051] [4.4168] [< -0.0000] [4.5901]
C(2,1) 0.0602 0.1899 2.7974%** 0.4219 <-0.0000 -0.5628
[0.3902] [1.4963] [4.0827] [0.4881] [< -0.0000] [-1.0519]
C(2,2) <-0.0000 <-0.0000 -0.0001 <-0.0000 <-0.0000 <-0.0000
[<-0.0000] [<-0.0000] [<-0.0000] [<-0.0000] [<-0.0000] [<-0.0000]
A(1,1) -0.3540***  -0.6805*** 0.3295** 0.2829 0.1002 -0.1138
[-2.5973] [-4.7132] [2.4509] [1.8192] [0.9857] [-0.9066]
A(1,2) 0.0161 0.1132 0.2737 -0.4037** -0.0122 0.1782**
[0.3450] [1.9444] [1.5219] [-1.9725] [-0.0884] [2.3107]
A(2,1) -2.9567***  1.0773***  0.3244***  (0.2650***  -0.1992***  -0.5333**
[-4.2068] [3.2178] [2.7037] [3.6632] [-2.9525] [-2.2379]
A(2,2) 0.0119 1.0236*** 0.3072 0.2721 0.0566 -0.9084***
[0.0589] [4.9450] [1.6841] [1.8864] [0.5658] [-6.1604]
B(1,1) 0.1039 0.0585 0.5248** 0.4136** 0.9073*** -0.4766
[0.5535] [0.4066] [2.0386] [2.0267] [24.5273] [-1.6875]
B(1,2) 0.1033 -0.2313*** -0.4218 0.0170 -0.1466** 0.2322
[1.6002] [-3.1221] [-0.9963] [0.0455] [-2.1367] [1.6160]
B(2,1) -0.8032 0.8423***  (.5852*** -0.0705 0.0654*** -0.2181
[-0.8539] [3.4687] [2.9291] [-1.3666] [4.6630] [-0.7702]
B(2,2) 0.9282*** 0.5452*** -0.4833 0.9328*** 1.0057***  -0.4316***
[8.0663] [6.8772] [-1.6048] [21.1433] [71.9844] [-3.3000]
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Null Hypothesis Xen F-Statistic p-value
Causality in mean
HP + RP; 1.5881 0.2076
RP, » HP 2.9894 0.0838
Causality in variance
HP + RP; 4.4252 2.2126 0.1094
RP, » HP 28.6828*** 14.3414*%* 0.0000
BEKK cross effects 39.0909%** 7.8182%%* 0.0000
Null Hypothesis Xen F-Statistic p-value
Causality in mean
HP -+ Loan, 0.5931 0.4412
Loan,; » HP 0.5520 0.4575
Causality in variance
HP » Loan, 69.7011%** 34.8506*** 0.0000
Loan, +» HP 5.2832 2.6416 0.0712
BEKK cross effects 120.2407*** 24.0482%** 0.0000
Null Hypothesis X F-Statistic p-value
Causality in mean
HP + Loan, 11.9635%*** 0.0005
Loan, +» HP 2.8624 0.0907
Causality in variance
HP + Loan, 49.5246%** 24.7623%%* 0.0000
Loan, +» HP 63.7225%** 31.8612%** 0.0000
BEKK cross effects 276.0339%** 55.2068%** 0.0000
Null Hypothesis X F-Statistic p-value
Causality in mean
HP + Loans 0.1766 0.6743
Loan; - HP 6.7114%** 0.0096
Causality in variance
HP -+ Loang 1.8133 0.9067 0.4039
Loans +» HP 66.5831*** 33.2915%** 0.0000
BEKK cross effects 121.6379%** 24.3276%** 0.0000
Null Hypothesis Xen F-Statistic p-value
Causality in mean
HP -+ Loan, 5.0704** 0.0243
Loan, + HP 3.1245 0.0771
Causality in variance
HP -+ Loan, 23.8342%** 11.9171%** 0.0000
Loan, » HP 6.5061** 3.2530** 0.0387
BEKK cross effects 26.7558%** 5.3512%%* 0.0001
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Null Hypothesis Xt F-Statistic p-value
Causality in mean

HP -+ Loang 1.8192 0.1774

Loans + HP 1.8314 0.1760
Causality in variance

HP -+ Loang 66.7911%** 33.3956%** 0.0000

Loang +» HP 48.5317%** 24.2659%*** 0.0000
BEKK cross effects 164.2271%%* 32.8454*** 0.0000
Null Hypothesis X F-Statistic p-value
Causality in mean

HP + Loang 0.1074 0.7432

Loang » HP 0.0406 0.8404
Causality in variance

HP +» Loang 7.2400%* 3.6200%* 0.0268

Loang » HP 0.8914 0.4457 0.6404
BEKK cross effects 9.7829 1.9566 0.0816
Null Hypothesis Xen F-Statistic p-value
Causality in mean

HP + Loan, 6.8292%** 0.0090

Loan, + HP 0.0476 0.8273
Causality in variance

HP -+ Loan, 0.2482 0.1241 0.8833

Loan, » HP 0.6625 0.3313 0.7180
BEKK cross effects 60.0503%** 12.0101*** 0.0000
Null Hypothesis Xén F-Statistic p-value
Causality in mean

HP -+ Loang 7.5406%** 0.0060

Loang - HP 0.0231 0.8792
Causality in variance

HP + Loang 39.0606*** 19.5303*** 0.0000

Loang + HP 2.1589 1.0795 0.3398
BEKK cross effects 58.1850%** 11.6370%** 0.0000
Null Hypothesis Xen F-Statistic p-value
Causality in mean

HP + Loan, 20.3893*** 0.0000

Loang » HP 1.3725 0.2414
Causality in variance

HP + Loan, 22.7359%%* 11.3680%** 0.0000

Loang +» HP 16.0619*** 8.0310*** 0.0003
BEKK cross effects 46.5315** 9.3063*** 0.0000




Null Hypothesis Xt F-Statistic p-value
Causality in mean
HP » M, 6.9337%*** 0.0085
M, +» HP 14.3869*** 0.0001
Causality in variance
HP » M, 23.0613*** 11.5307*** 0.0000
M, » HP 10.5358%** 5.2679%** 0.0052
BEKK cross effects 75.0251*** 15.0050%*** 0.0000
Null Hypothesis X F-Statistic p-value
Causality in mean
HP +» Mg 2.8402 0.0919
Mg » HP 17.2062%** 0.0000
Causality in variance
HP » Mg 28.3037*%* 14.1519%*%* 0.0000
M,y » HP 5.7375 2.8687 0.0568
BEKK cross effects 37.3365%** 7.4673%%* 0.0000
Null Hypothesis Xen F-Statistic p-value
Causality in mean
HP +» M, 0.9568 0.3280
M, » HP 4.9440** 0.0262
Causality in variance
HP » M, 7.2072%* 3.6036%* 0.0272
M, » HP 18.7967*** 9.3984*** 0.0001
BEKK cross effects 44.6123%** 8.0225%** 0.0000
Null Hypothesis Xén F-Statistic p-value
Causality in mean
HP +» RATE, 10.0902*** 0.0015
RATE, » HP 2.3684 0.1238
Causality in variance
HP + RATE, 38.8801%** 19.4400%** 0.0000
RATE, » HP 11.4204%*** 5.7102%** 0.0033
BEKK cross effects 133.7498%** 26.7500%** 0.0000
Null Hypothesis Xen F-Statistic p-value
Causality in mean
HP + RATE, 5.4652%* 0.0194
RATE, » HP 3.1515 0.0759
Causality in variance
HP + RATE, 23.5622%%* 11.7811%** 0.0000
RATE, +» HP 10.1145%** 5.0573%** 0.0064
BEKK cross effects 76.5039%** 15.3008%** 0.0000
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Null Hypothesis Xt F-Statistic p-value

Causality in mean

HP » RATE, 13.2829%*** 0.0003
RATE; » HP 0.4880 0.4848
Causality in variance
HP » RATE, 72.7689%*** 36.3845%** 0.0000
RATE; » HP 20.5493*** 10.2747%** 0.0000
BEKK cross effects 131.7075%** 26.3415%%* 0.0000
Null Hypothesis X F-Statistic p-value
Causality in mean
HP » ER 1.4995 0.2207
ER » HP 0.2886 0.5911
Causality in variance
HP » ER 8.3851** 4.1925%* 0.0151
ER » HP 12.4853*** 6.2427%** 0.0019
BEKK cross effects 69.7867*** 13.9573%** 0.0000
Null Hypothesis Xen F-Statistic p-value
Causality in mean
HP » FCI 0.6319 0.4266
FCI » HP 12.9795%%* 0.0003
Causality in variance
HP » FCI 37.9132%%%* 18.9566%*** 0.0000
FCI » HP 38.2246%** 19.1123*** 0.0000
BEKK cross effects 148.3213%%%* 29.6643%** 0.0000
Null Hypothesis Xén F-Statistic p-value
Causality in mean
HP » FEI 1.2257 0.2682
FEI » HP 8.6516%** 0.0033
Causality in variance
HP » FEI 36.584 5% %% 18.2923*** 0.0000
FEI » HP 37.3078*** 18.6539*** 0.0000
BEKK cross effects 137.5509%*** 27.5102%** 0.0000
Null Hypothesis Xen F-Statistic p-value
Causality in mean
HP + RF 2.5231 0.1122
RF » HP 5.8521%* 0.0156
Causality in variance
HP + RF 32.6444*%* 16.3222%%* 0.0000
RF + HP 5.6501 2.8250 0.0593
BEKK cross effects 36.3468*** 7.2694%** 0.0000




Null Hypothesis Xen F-Statistic p-value
Causality in mean
HP +» SP 0.1244 0.7243
SP » HP 0.3801 0.5376
Causality in variance
HP +» SP 20.5702%** 10.2851%** 0.0000
SP » HP 15.0211*** 7.5105%** 0.0005
BEKK cross effects 39.0258%** 7.8052%%%* 0.0000
Null Hypothesis Xen F-Statistic p-value
Causality in mean
HP » UNR 3.2726 0.0704
UNR +» HP 5.4568** 0.0195
Causality in variance
HP » UNR 1235.0378%** 617.5189%** 0.0000
UNR » HP 1288.193 1 *** 644.0965%** 0.0000
BEKK cross effects 16137.0523*** 3227.4105%** 0.0000
Null Hypothesis X F-Statistic p-value
Causality in mean
HP +» HHOLD, 10.0219%*** 0.0015
HHOLD, +» HP 3.7386 0.0532
Causality in variance
HP » HHOLD, 8.9460** 4.4730%* 0.0114
HHOLD; + HP 23.3922%%* 11.6961*** 0.0000
BEKK cross effects 59.1420%*** 11.8284*** 0.0000
Null Hypothesis X F-Statistic p-value
Causality in mean
HP + POP; 0.3962 0.5291
POP, » HP 0.0165 0.8979
Causality in variance
HP + POP; 140.2810%** 70.1405%*** 0.0000
POP, » HP 175.8749%%* 87.9375%** 0.0000
BEKK cross effects 2199.6363%** 439.9273%** 0.0000
Null Hypothesis Xt F-Statistic p-value
Causality in mean
HP » CPIL; 7.9767*** 0.0047
CPI, » HP 3.1868 0.0742
Causality in variance
HP » CPIL; 269.503 1*** 134.7516%** 0.0000
CPI, » HP 1292.7860%** 646.3930%** 0.0000
BEKK cross effects 2277.77463%** 455.5493%** 0.0000
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Null Hypothesis Xen F-Statistic p-value
Causality in mean
HP + CCI 0.7984 0.3716
CCI » HP 0.0004 0.9846
Causality in variance
HP -+ CCI 41.9813%** 20.9906*** 0.0000
CCI » HP 20.5702%** 10.2851*** 0.0000
BEKK cross effects 76.0637%** 15.2127%** 0.0000
Null Hypothesis Xen F-Statistic p-value
Causality in mean
HP +» GDP; 7.6666*** 0.0056
GDP, » HP 0.1185 0.7307
Causality in variance
HP + GDP, 2.0579 1.0290 0.3574
GDP, » HP 2.7231 1.3615 0.2563
BEKK cross effects 11.7283** 2.3457** 0.0387
Null Hypothesis X F-Statistic p-value
Causality in mean
HP +» FCF, 15.1502%%* 0.0001
FCF, » HP 0.4512 0.5018
Causality in variance
HP +» FCF, 7.4736%* 3.7368%** 0.0238
FCF; » HP 26.5703%** 13.2852%** 0.0000
BEKK cross effects 33,5821 *** 6.7164%** 0.0000
Null Hypothesis X F-Statistic p-value
Causality in mean
HP » FCF, 3.7115 0.0540
FCF, » HP 0.2385 0.6253
Causality in variance
HP » FCF, 61.3661*** 30.6830%** 0.0000
FCF, » HP 191.1078%** 95.5539*** 0.0000
BEKK cross effects 263.4665%** 52.6933%** 0.0000
Null Hypothesis Xt F-Statistic p-value
Causality in mean
HP » PC 4.5523%* 0.0329
PC » HP 1.1046 0.2932
Causality in variance
HP » PC 3.4273 1.7137 0.1802
PC » HP 11.3147*** 5.6573%** 0.0035
BEKK cross effects 173.3997*%* 34.6799%** 0.0000
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Null Hypothesis Xt F-Statistic p-value
Causality in mean
HP -+ RP, 4.9314%* 0.0264
RP, » HP 1.0709 0.3007
Causality in variance
HP -+ RP, 31.1200%** 15.5600%** 0.0000
RP, » HP 7.1540%** 3.5770** 0.0280
BEKK cross effects 84.2809*** 16.8562*** 0.0000
Null Hypothesis X F-Statistic p-value
Causality in mean
HP » Loan, 5.4614** 0.0194
Loan, » HP 2.7538 0.0970
Causality in variance
HP -+ Loan, 16.1904*** 8.0952%** 0.0003
Loan; » HP 14.4532%%* 7.2266%*** 0.0007
BEKK cross effects 32.4078%** 6.4816%** 0.0000
Null Hypothesis Xen F-Statistic p-value
Causality in mean
HP » Loan, 12.5369%** 0.0004
Loan, » HP 15.9588%*** 0.0001
Causality in variance
HP » Loan, 0.9203 0.4602 0.6312
Loan, » HP 25.4062%** 12.7031*%* 0.0000
BEKK cross effects 27.2094%** 5.4419%%* 0.0001
Null Hypothesis Xén F-Statistic p-value
Causality in mean
HP + Loang 3.0084 0.0828
Loan; » HP 0.0764 0.7822
Causality in variance
HP » Loan, 2.3059 1.1530 0.3157
Loan; » HP 14.8409%** 7.4205%** 0.0006
BEKK cross effects 96.5211%** 19.3042%%* 0.0000
Null Hypothesis Xen F-Statistic p-value
Causality in mean
HP -+ Loan, 2.2650 0.1323
Loan, + HP 5.5352%%* 0.0186
Causality in variance
HP -+ Loan, 11.9543*** 5.9772%** 0.0025
Loan, » HP 3.4109 1.7054 0.1817
BEKK cross effects 16.0292%** 3.2059%*** 0.0068
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Null Hypothesis Xt F-Statistic p-value
Causality in mean

HP -+ Loang 3.5213 0.0606

Loans + HP 0.1655 0.6841
Causality in variance

HP -+ Loang 27197.9097*** 13598.9549*** 0.0000

Loang +» HP 470.5012%** 235.2506%** 0.0000
BEKK cross effects 43592.6341*** 8718.5268*** 0.0000
Null Hypothesis X F-Statistic p-value
Causality in mean

HP + Loang 0.2605 0.6098

Loang » HP 1.2106 0.2712
Causality in variance

HP + Loang 1.2574 0.6287 0.5333

Loang » HP 7.0407** 3.5203** 0.0296
BEKK cross effects 7.5564 1.5113 0.1824
Null Hypothesis Xen F-Statistic p-value
Causality in mean

HP + Loan, 12.6888%** 0.0004

Loan, + HP 0.4632 0.4961
Causality in variance

HP + Loan, 24.3142%%* 12.1571%%* 0.0000

Loan, » HP 3.1311 1.5655 0.2090
BEKK cross effects 73.2355%** 14.6471*** 0.0000
Null Hypothesis Xén F-Statistic p-value
Causality in mean

HP + Loang 54.1428*** 0.0000

Loang - HP 3.0650 0.0800
Causality in variance

HP + Loang 33.6738%** 16.8369%** 0.0000

Loang » HP 11.3087*** 5.6543%** 0.0035
BEKK cross effects 63.4728*%* 12.6946*** 0.0000
Null Hypothesis Xen F-Statistic p-value
Causality in mean

HP -+ Loan, 6.1911%** 0.0128

Loang + HP 15.6164%** 0.0001
Causality in variance

HP -+ Loan, 39.0261 *** 19.5130%** 0.0000

Loang » HP 17.7983*** 8.8992%** 0.0001
BEKK cross effects 1131.3705%** 226.2741%** 0.0000




Null Hypothesis Xt F-Statistic p-value

Causality in mean

HP » M, 2.4428 0.1181
M,, » HP 8.2387*** 0.0041
Causality in variance
HP » M, 17.6048*** 8.8024*** 0.0002
M, » HP 9.7966*** 4.8983%%* 0.0075
BEKK cross effects 35.6222%** 7.1244%** 0.0000
Null Hypothesis X F-Statistic p-value
Causality in mean
HP +» Mg 0.1320 0.7164
Mg » HP 12.5980%*** 0.0004
Causality in variance
HP » Mg 12.3823*%* 6.1912%** 0.0020
Mg » HP 8.1589** 4.0794** 0.0169
BEKK cross effects 31.0506%** 6.2101%%* 0.0000
Null Hypothesis Xen F-Statistic p-value
Causality in mean
HP +» M, 2.2459 0.1340
M, » HP 5.0290%** 0.0249
Causality in variance
HP » M, 68.1528%** 34.0764%** 0.0000
M, » HP 90.6916*** 45.3458%** 0.0000
BEKK cross effects 654.6773%** 130.9355%** 0.0000
Null Hypothesis Xén F-Statistic p-value
Causality in mean
HP +» RATE, 19.8660*** 0.0000
RATE, » HP 0.0444 0.8330
Causality in variance
HP + RATE, 56.4694*** 28.2347H** 0.0000
RATE, » HP 3.9694 1.9847 0.1374
BEKK cross effects 128.0690%** 25.6138*** 0.0000
Null Hypothesis Xen F-Statistic p-value
Causality in mean
HP + RATE, 5.8626** 0.0155
RATE, » HP 16.5949%** 0.0000
Causality in variance
HP + RATE, 77.3454%*** 38.6727%%* 0.0000
RATE, » HP 3.2007 1.6003 0.2018
BEKK cross effects 169.8020%** 33,9604 *** 0.0000




Null Hypothesis Xt F-Statistic p-value
Causality in mean
HP » RATE, 18.5375%** 0.0000
RATE; » HP 5.4041** 0.0201
Causality in variance
HP » RATE, 37.2170%** 18.6085*** 0.0000
RATE; » HP 8.7000%** 4.3500%* 0.0129
BEKK cross effects 42.4846%** 8.4969*** 0.0000
Null Hypothesis X F-Statistic p-value
Causality in mean
HP » ER 0.6590 0.4169
ER » HP 0.5313 0.4661
Causality in variance
HP » ER 52.2854*** 26.1427*%* 0.0000
ER » HP 63.1614*** 31.5807*** 0.0000
BEKK cross effects 198.0564*** 39.6113%** 0.0000
Null Hypothesis Xen F-Statistic p-value
Causality in mean
HP » FCI 6.1317** 0.0133
FCI » HP 8.2702%** 0.0040
Causality in variance
HP » FCI 105.2749%%* 52.6375%** 0.0000
FCI » HP 18.8702%*** 9.435]%** 0.0001
BEKK cross effects 126.4129%** 25.2826%** 0.0000
Null Hypothesis Xén F-Statistic p-value
Causality in mean
HP » FEI 0.0816 0.7751
FEI » HP 4.5259%** 0.0334
Causality in variance
HP » FEI 29.7346%** 14.8673%** 0.0000
FEI » HP 33.3110%** 16.6555%** 0.0000
BEKK cross effects 55.6608*** 11.1322%** 0.0000
Null Hypothesis Xen F-Statistic p-value
Causality in mean
HP + RF 2.6204 0.1055
RF » HP 0.0185 0.8917
Causality in variance
HP + RF 107.2154%%*%* 53.6077*** 0.0000
RF » HP 45.8154%** 22.9077*** 0.0000
BEKK cross effects 353.9702%** 70.7940%** 0.0000

145



Null Hypothesis Xt F-Statistic p-value
Causality in mean
HP +» SP 0.1980 0.6564
SP » HP 2.4690 0.1161
Causality in variance
HP +» SP 7.8401** 3.9201** 0.0198
SP » HP 15.0232%** 7.5116%** 0.0005
BEKK cross effects 31.2312%** 6.2462%** 0.0000
Null Hypothesis X F-Statistic p-value
Causality in mean
HP » UNR 8.0139%** 0.0046
UNR » HP 2.8809 0.0896
Causality in variance
HP +» UNR 14.3523%%* 7.1762%** 0.0008
UNR » HP 13.9529%** 6.9765%** 0.0009
BEKK cross effects 40.8725%** 8.1745%** 0.0000
Null Hypothesis Xen F-Statistic p-value
Causality in mean
HP +» HHOLD, 3740.4053*** 0.0000
HHOLD, » HP 209.4056*** 0.0000
Causality in variance
HP +» HHOLD, 8418.7627*%* 4209.3813*** 0.0000
HHOLD, » HP 6.1611** 3.0806** 0.0459
BEKK cross effects 8506.9018*** 1701.3804*** 0.0000
Null Hypothesis Xén F-Statistic p-value
Causality in mean
HP -+ POP, 1888.0925%** 0.0000
POP, » HP 2400.6933*** 0.0000
Causality in variance
HP +» POP, 6406.7879%** 3203.3939%*%*x* 0.0000
POP, » HP 146.7409%*** 73.3704%** 0.0000
BEKK cross effects 7345.6466%** 1469.1293%** 0.0000
Null Hypothesis Xen F-Statistic p-value
Causality in mean
HP +» CPI, 13.5382%** 0.0002
CPI, » HP 0.2992 0.5844
Causality in variance
HP + CPI, 7.3762%* 3.6881** 0.0250
CPI, » HP 26.1811%** 13.0905%** 0.0000
BEKK cross effects 31.1143%** 6.2229%** 0.0000
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Null Hypothesis Xt F-Statistic p-value
Causality in mean
HP +» CCI 0.0011 0.9738
CCI » HP 3.5530 0.0594
Causality in variance
HP +» CCI 31.4207*** 15.7104*** 0.0000
CCI » HP 45.2723%** 22.6362%** 0.0000
BEKK cross effects 90.8573*** 18.1715%** 0.0000
Null Hypothesis X F-Statistic p-value
Causality in mean
HP + GDP, 2.9380 0.0865
GDP, » HP 0.0344 0.8529
Causality in variance
HP » GDP, 3.8892 1.9446 0.1430
GDP, » HP 16.8156%** 8.4078%** 0.0002
BEKK cross effects 32.9961*** 6.5992*** 0.0000
Null Hypothesis Xen F-Statistic p-value
Causality in mean
HP + FCF, 15.9970%%** 0.0001
FCF, » HP 0.9842 0.3212
Causality in variance
HP + FCF, 4.8344 2.4172 0.0892
FCF, » HP 14.4376*** 7.2188%** 0.0007
BEKK cross effects 20.6885%** 4.1377%** 0.0009
Null Hypothesis Xén F-Statistic p-value
Causality in mean
HP » FCF, 10.8975%%* 0.0010
FCF, » HP 1.1713 0.2791
Causality in variance
HP + FCF, 5.7532 2.8766 0.0563
FCF, » HP 26.0801 *** 13.0401 *%** 0.0000
BEKK cross effects 40.8650%** 8.1730%** 0.0000
Null Hypothesis Xen F-Statistic p-value
Causality in mean
HP » PC 0.4252 0.5143
PC » HP 1.9094 0.1670
Causality in variance
HP +» PC 8.5196** 4.2598** 0.0141
PC » HP 8.9541** 4.4771%* 0.0114
BEKK cross effects 43.6892%** 8.7378*** 0.0000
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