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Housing Price Volatility in the Taipei Area and
Cobweb Theory

I-Chun Tsai* and Ming-Chi Chen**

Abstract

This paper examines the volatile behavior of real estate prices in the Taipei area.
First, cobweb theory is used to explain price volatility and justify our empirical analysis.
We use cobweb theory to illustrate inconstant real estate prices and further explain
the phenomenon of occasional high and low volatility caused by anticipation. In the
empirical test, we use both ARCH and GARCH models to estimate price conditional
heteroscedasticity in order to verify a time-varying property of real estate prices. We
continue to use the SWARCH model and find that there are at least two states of volatility.
The magnitude of the high volatility state is as high as nine times that of low volatility,
but low volatility is the normal condition in the market. Because risk is time-varying in
the market, we further use the ARCH-M model to observe whether volatility can explain

the change in expected returns and find that indeed high risk can bring high return.
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B AN By T AR 25 2% AR A R AR R KR & - RITE 1970 BRAG - ANEhEETH
S EAS P 5 A E B A B RE SRR AT R it » i Whitehead (1971) A%
PRI T A2 A DATHIN (B A 2 B SO % DU — 5 A2 S e R 2 A Ry B DA TR
HIERE > B IHendry (1984) ~ Meen (1990) ~ Drake (1993) -~ Holly and Jones
(1997) ~ Malpezzi (1999) EiMeen (2002) %5 » MER NG REABEEREL
SRR EZERIFE 1990 ARG » S FAWT RSN EFEAAFKEE (1996) ~ Chen and Patel
(1998, 2002) ~ BHEAT (2003) MEMGHEBAT (2004) % - SRIME LU
MBI L A TR - B E R B R R RS IR AT B 2™ - AR
SIS RSB RS - R EE AR TS B 1 e 5 R 43 A rTREAN 2 R e
9 [HEADSER (A0Hendry, 1984 ; Meen, 1990) 32k N8 B EEF A 5
BTG T Rt e L S B AR B S RO (B B R - (o N B T
BRI BRI SO 1 AN BN 2 (AR I AR T8 - DU VB s L 1 0™ - RIS
CEAVEASE o BERHendry (1984) B FHAREIEBK 2SI =TT » BEE—H
H A U i PE(EAR B [E]0E 52 8] » Giussani and Hadjimatheou (1990 ) HIfsE FHANE)
PEEIR 2253 B0 R ITARHRHE » SR8 e Se i A i B B 5 o (R A B B
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e S BRI R 0 AT b AR T BB IR R ity a8 i gy (S e S 8
CAEE SR - HA iR Bz 6 A 515 R B PO S B R 2 5285 (autoregressive
conditional heteroscedasticity ) HYAHBIIEAIfLET » Z1Engle (1982) EdBollerslev
(1986) % o WIRFAMad hoc modelIIEARPE B 73 fili 5T 28 -4 T R A8
HIIPE - W —2KE R B RH R R BB R A RED E R BURIAS SR R HEdm o FoiliE
RUILIRER - AW E Je DAk B G sk S A Bl E (AR Y BR G AR Y - SRBHARNE LI ST
WIEEM: - KA BIERE AR LIRIT RS B A G ER R - Ham N BE TS Al
REFELEAEIRI AR - AR B K m A R RS/ MR E) - RRIERL S E
P (E AR R TR - B TSR E M rTRE S A AR A Do o ReBEdr
TLE AP HER - TS B ARCH B2 G AR CHIS RIS it 345 b b & A Bl e 1
W& SVBE R I DI B MR 5 S B (time varying) » AGAE(HE
Markov-Switch-ARCH (SWARCH) #&IftET - fgE NEIZE B EE I E 6
NG AF R EARE « R ENE R K AR RIS &/ ME R E) - &% ARCH-MX
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SRR BB R 200 o (AN UERR A B (L R R A B DU i
SR AAC A HE S oK B AR Y - B BB RS B P S - NEhZERTIG i
A SRR S EEESEHR - Al lad hoc modelZ&fhizEt » HEHEMAUfLEH IR
AR B EAHR B LS HER SR a0« ST ~ Mg ~ %%
HIRIZR - ANim el e 2 MR A B EE R (RS K HE M I E TGk B - ASCE a3
LAk HE R o2 B 1F R B B R Rl (o FH Sy B R A BRAH T Rk e B e
NEE R BEEE T REIEEE - BRI OB S A B A (ES & 2B/ NNFE B EZ
&M - A EE_EBEFARCH ~ GARCH 5. S WA R CHIR R /3 M ANl 2E (8 & I )
T R LVE R — A ) 2 B e R A S B B AN E A T S M BRI L il A
BARE o AFSRIE A & B AR AY 5 (H Ik s Bl B E R S B AR Y 2 AR AR
REREAARE B0 S ERE - PLERSERRELUE RS T B A 8 R
RIS ad hoc modeliE SRR E 2 I it S E R JL iy $R It 2Ry &3
T o RIBEASCER T e Am EROEDRR - (et B R ST ROAS SR BRaE s - DAERIE S
RSB 2E (B A R Bl P 228

ARWFFEILsT R 7S ER Y » BREE—ERRTE Fh » 25 500 R A S A AR B A T
B=HRr Ry EEEJTERVERA - SBIUEM Y R B RHEEL AT - S8 AR Ry B RS RS SR
B+ Mt —aB iy I Ry hiiim Bl s

N &Y R

() TBAETH R HEA | 28 %H (cobweb theory )

it am N BN EE T TR R - FRLARFRB ARV H B - (R E L7 =
A DR %55 » SR USSR VA 2R B 2 2k » IR
FEHEAY LLERENRE /AT » & SE RERHHE A Bl 2 (EAK B F2E S A B (B e 5 IRl 1
BAIAA BN ZE T 5 A T A B AR RE o A A Bl 2 T S (I R AR U Ry L
BRENRESTAT -

A FEHEMFEER S (2R Whitehead (1971) ~ Bowden (1980)
F) - EEBdiT T K (HD) aJLIEREEMRS (PY) ~ EEIRE
8k (Phs) R AR (HHN) FERFVREE > Eh kg Es ez 2F=ER

(i) FEEER (Ph) BZE o FRDMEER KRBT LIS -
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HD, =1 (Ph, PY,, HHN{, 1) ooooioiieiieieeeeeeeeeeeeeeeeeeee s (1)

MmESAEHS (HS) BRThEZRFEEERS (Ph) IR » 2R (CC)
FIE3fER (LC) Fther B its - FTUEES BT LIS
HS, =g (Phy, CCl LC,) oot (2)

AR AR 00 S — (BB RERTTITEG » SRR %5 8 (A D B 7 A R 4
3o T -

PRSI ER - ARBE R ER I EORE - nl2ERm
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REfE BB R R A E B RETR E M R AR » P DU B fEAS nT RE (R EE i/ =X
(3) Wyl -

R T BB B ER S S I IR ECEREAIEA /N » TMIIMAZ &EE
MRSTAERIIRE RIS 22 - ArDAZC (2) ik

HS, =8 (Phy, CCi LC, ) et (4)

=t (1) f1x0 (4) 2KE - 8 EEENEHE RS -

BN RERESEREEERAE - X (1) =0 (4) R—rkFEsEmy -

IRk » PSRRI A T KRR EHERY - gl —

ot E s - Fr AR SR B S EE 7 S s R — ot % - SR

BB SRR R « T E SRR RER S AT KRR EHERE - BRI
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FESE B/ N - TR - RIS T - AR —E e T
TR B E RS R BRI - JRED » SRl - B ftHan
PR SR ER I BIEE BT - K FEEAM AT - AR
SRR RS2 I S E A R B N B SRRt % - Al
(EEBHAIIE TR - S ERAI B Bk R/ - AR T
5 EA SR EE G H BRI o BRAEES L BTt
(EEERS BB A S L AR B B AR A - FELE AR I Bk ] - ki B
PR R SR PR DRI B (S v B T KO PR AN ECAR » DL R B AP
P A EHE AR A TERARCR N A kBB - LT FT DU R — (e T e 0B
R/ INEHR I ER S — E S B AR

TE_E— /NGRS o BRAFRRIEEIRES A% (Phs) &32EIFR (i) MfEE
{E# (Ph) M2 M EIEETREE - (LB ST AR S
TATEIEEER LR (PhGre) Hlg > Al AL & 2T R ek by — {2
B o EETERESER FRRRNEMA QRS A S LB R ESER iRk
HERG AR EE R EERR - HE T DAL R Rk FoR bty

PRGIE, = YPRGIS oo (5)

BT

Ph = Ph,=7 (Phy=Ph_ ) oo (6)

Hrby B THEHFTEEAREL (coefficient of adjustment) - i E0<y<1 » ATLUEETK
R DI Sy

HD,=f (Ph,+Ph, Ph,, PY, HHN, i) * EHi<t.ooeeeeeeeeeee, (1)

MR8 EE T SRR K/ Nt & 2 B TR R AR B (v) WU TR
THIARR R R B 2 EES 2 Bl T RS20 8 RATKANE - LB TERIHS
RIEZFHERE SRR EEA - Hig — KGRI A 5 B r I
[Bd - Bloomfield and Hales (2002) HYFSEEREH » AR BIAVE R 2 BARZ 3 E ERY
@b ATErtEA s KR - (B2 R B E R 2R 2 s Ery et - A
FEMANRKIERNE « FTLAIRES AN - X (7) WTEIHTRREAN g —
EERE » TTRESZ R EIEIAE S (PhGr) ZRIFFMFEY IR M2 » JRED - v,
=v, (PhGr,;) - Hri<teo

Fir MEE TR R RERA R/ NV BITHIHFRE RS (v) Ry ther g » Eil
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SRR E TR R Ry - AMHEFAEE SRR B, - SRR FR
A TR EEOPAR - UG IRIVRERE AT REA R TR ERRERAGIEEHE - FrLUE
CER SR I ERE  E£EE L MR EeER Y EE T —
Pt EAREE - AR B e R - K > A R A BT R
AR > AMIEHBE AT A B R AR PRI R EE (AR IR T - PRI (R
/N TR R EEbEN - SERERRAIREREE AT RE MR TR RERRIERAVIEEHE - FrllES
(s nlREmR A - AEEE L MBI AR EE st AT Re e iz -

= Bl A REE

Fo 7 ZEEER LR E T AR iy b5 (E AR R RE RN B T R BT - A
DIASGRE LB BRI S B A% BORHEEAL - ANSCBE F AR CHER B AU AR B = (1 B {H AR Y
WEE S e B RS ; fEHSWARCHRRIEIESZE S EN RIS - &&HEH
ARCH-MARRUERER IE 1735 15 Bl B i < RO BRI 0% - DU i = AR -

(—) 78 E T3k S ~EHER ¢ ARCH 2 GARCH &

Engle (1982) FTHGE Ry SBR[ F Hyiae - 1R H H BaliR 528
AU (autoregressive conditional heteroscedasticity model * f&f ARCH model )
RET R SR R IR S T IR s % - fa H R B T DARE 5 IR R AR
A » E AR AR AR <l A R T RS A R B S L — it (e 5 B B S
Y7KHERI R FIZ © Bollerslev (1986) FEH$ARCHIEEI—fift - bR 7525
AETAMTE A2 TSN B H RS R vE 2200 - I — b B POl e 2
AU (generalized autoregressive conditional heteroscedasticity model * f&fEGARCH
model) ° Z%% » Engle, Lilien, and Robins (1987) R @it (JEK) Mg aa
B AR TEIIREA IO - R AR CHAR BUR i3 S 85 | ARS8 - e 7
Y99 A BOEER RSB SUE A (ARCH in mean model * fEf#ARCH-M model ) «
AR AE A BTGB » R BE AL A - S DU RS E E Ay

1. ARCH model

LyIEEERFY  HE—PEEIGEET (first-order autoregression) f3EIAYE
e A ARCH (q) REAY - HIREIRUATHERANT ¢
YL:aO+aIYt-I + 8t
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glQ ~N (qO,h[)

_ 2
h=w,+ & o,

Horh Ry BB RSB B - BB TEINYE A2 TEAHREY -
2. GARCH model
5 Lt e fFErGARCH (p,q) 1Y - HIMER{A-488 BB A O BT Ry

P q
ht=(k)0+ 21 Biht_i + z O('iszt-l
i= i=1
h R BB R B SRR MBI A TR 72 TR A R e B AR SR B 22 TE AR -

(=) 78 & THALETRESIEZ A | SWARCH R

H AR CHAIG AR CHB B 35 3wy AR A 3 A 5 R Y2 B 14 FF » Lamoureux
and Lastrapes (1990) RN » HER R AR A RS RHEE BB nURG S I g
I5F > HRFEF] P AR CHAIG AR CHAR BU A Ak 3+ ERH I B [ 2 AN E Y  fitHamilton
and Susmel (1994 ) fZ{tiregime switching ARCHAERY (LU fEfESWARCHEAY ) -
SRR BB A AR B REAE A PR - 1T ELILAS RS MO B RN TR S R
feE » DA ARG EHS A RIS EIARRE N RS- BEER - 1 il s S 1 SOy IRF
Bh o BN EREEARBRIIART o AR Bl A B T S A S R HAM RS
TGO - JREINGAEAR EREIIRAE » 60 LAY » B DU N &/ SWARCHAREAY

Eik Ly B EERK TS HHE—EHRERS 2R R SFESWARCH (K,
q) HEH > HIRRTATHGRANT

yi=a,tay,, T&

£lQ, ~N (0,h)

e =g,
o=,
q

h[=w0+§ai€f2—i

Hrpv B 1S HT2 B0 (gaussian distribution) » s RyfEEEIZCR(RR
RES  BZHUERTRERS, 2, -+, K » ASUBGEEE R AT REN A7 R td 5 EhfRRE - Blls, A gE
Ry1802 » FEAR—ACHIEREL T #5568 — T IRE e ARHEAL 1 - MOIRRE T %8
SRR RIRRE—Y g 15 © AR e, > 1 » BIERE s, = 15 » T RSB a9k
& » [ 0 Hs =20 TR E I EITERIRGE o fRaEks 0 — R T ROEE
HIRafE A e IR IR AR S IR (transition probabilities ) #EF#P :

S \
c'[T[Y /)
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|:p11 p21:|
P=
P Pxn
Horbp, AFHRREE R Ry iR RE RIS - RERiEb=Rp , <1 Hp,,<1 - Hp,
TPL=pPatppr=1c

(=) ARZHAKE 4 © ARCH in mean &

Engle, Lilien, and Robins (1987) Ry B miz@iit (JEks) B2 G &R
TEHAEISSG N » IR AR CHE YR BRI 38 S B | AfRI-PE 8 » 38R T8
I B R e S B A8 B A o ASCANB S B A B A [ERS A AL FIIE M + ERANA
EERIRE RS 2 2 O R FARCH-MAR AR E - B 758 BEn0 g = S it
A AR I - 2K

QNSRS = VA B A R B A T AR R RSP B B S DA R L B
HURs AR

yi=a,tay,, +ah,, +g

elQ ~N (0,h)
ht=w0+§ai8f2—f
I LVE BTG FEERHIREIA TR & 1 S S vE 2208 - AR e e = e 2R
RFAERE Y - QIGREa ERE Ry I -
» BRI E AT
(=) FHRR

BN EE ER R EH A B 2ERETHEESER IR - BERFEfEHE
EEFERY  HhEAMREAESAERTEEERENRTHAEEEER - M
fE1973Q2F- 2 1999Q14F » M EIZRELEE B EIEE I T ELIEE - EFHEE
B 0 FTDAARIgELUE B A AR i E S ER R SO AR - B
£ o FHRARSCATERINEYIZE /774 AR C HER B 7 B RIAN &R LIS B R
55T > BT DAARIRZERR 7 DARR 2 Al 3 A S RHE R 20024 » HAMRIHRE LT &
B R R RHERT R 196 74F » Fr LU (E AR B 196745 55— 22 222002
FEEEVYZE > AR RS A S AR 8 -
iT4. FERBRERE R ST (1994) @ BHIETS R RARRE -

A5 BAMIGEHER (spline) ZEfHvA - FHPSASUIT Z e Ble —4F DU AR E) - AIEE R
ZE R - N E A B SWARCHE AL R SR A 5 2 -
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(=) BHIMBERITERBRIRT

FEAEFERERI AT - TMLARE SRS SR ERE - WIRBHIRERE - A
BAAR - SRR E Tt B B ERAUAS R « Rt - BAMIER I Ry BARAG E 5k
Augmented Dickey-Fuller (ADF) F1Phillips-Perron (PP) #&7E s5K € NEIEE &
TRER - ERRIHE PR — - AR — P A B E BRI R EME & - B
F—rhR[LURE] - ABhEER R RFIERE R (1) L83 - JRH] - fEADFAI
PPREEH - [FUAIRF TS Ihe E M a T B R B B R4 B A BAR AR M s - (HAK
R % - Hi e B R T oA AR iR SRR ARG IR © Foif
FftET I RRR - MORSCEL N AR AR — K A B E R AR -

TN o R AR S ASGE R RS R E B — - A BIEE
T8 SRR A s BT RRGIRRE - 40+ 197742198241 5 AR Eg
WA/ - 0 2 19735 R 19774 5 595 - ARFERS AR B A AT R LAY 157
B 40 2 1992219955 [ © Ry P B EEEAYIAT - ASCHE T HIG IS WARCHAE
R fEEHERE SR PR A E AR R RELRRE - ARE - HBEh MR
SO IR R S R o

x— AHIMESRGELERRZ

R In Ph
PEE 11.83
PRHE 0.84

frRRELREL -0.13
I RELRE 1.58
JFanEk BARME AT & -
ADF test -1.33
PP test -1.60
PR E R EARERET
ADF test -4.46
PP test -8.15

1 Ll AR E AR R AR EETE - RN A BRI ES (linear trend ) (ZARHY - iRERERY
R BT SRR B S IC /N2 #EH] o

312 ¢ WMUE R R R R R I G AR 5 ST ERE R A B A AR .

F¥3 0 HEEKHER 1% 0 5% 0 10%MIEGFYE Ak = -3.48 » 2.88 » -2.58 °
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(a) 1BHZ B B 7
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(b) B F 2 0¥ M /7
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REUTRN
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 BilER

(=) AR ABEHIESIEAET : ARCH BRAEFER

Rl 3t AN EhZE RS Bz Eh 1 » & Se U E ST BolER =X - IR EEE 2 2
AN B 2 TH A (EAS 1 o e B 8 » A SO e AUy U7 X DUE RS S AU S 2Ry
AIC (akaike information criterion) 2SBC (schwartz bayesian criterion ) {E /N /R
J1] » e DA R R RS 5 B AR B E R Lk e » DUERE i BivR 2 S8 T
[l 7% 1 FA OIS A o2 P 5 8 LRGSR A R R — e

FH&R RS R TP DIEE] - MBS - AR (1) WRBRI Rl E e -

it6. TEAICHISBCIHRYLLEZ /TH - HEARAR (3) ERIFJAICHI/N > HEEZEALK » HES
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THE I

k= FHEEEX (ARER) ok

bl AR (1) AR (2) AR (3) AR (4)
AIC -5.33 -5.32 -5.34 -5.32
SBC -5.29 -5.27 -5.25 -5.21
Adj-R¥H 0.10 0.09 0.18 0.18
HEUE 178.52 176.67 184.05 184.36

IR FORASCEL R P BGEER UARE AR (1) =AY - F2le - Tuilitdg

RIS P PR A AT -
EAIAR (1) BREUZSA 5

>R

105 FH AR CHEER AU A 5 Bl 2 EAS BB B I 2 BT et e
B » ARBF5E L Engle (1982) FrfEHILM

fE - DS08RS S B ARCHECR » e IR RAT MR =

k= ARCHz RAz &

Z R
S, _A,\ S, :[H\: SR Eﬂ: SR Imﬁ
BRI e —iH % A X L ex I
#EtE (R?) 2.10 8.51 19.49 19.90
p-value 0.15 0.01 0.00 0.00
H EFR=raDIEE] » AR (1) BEIREE 2 IE - IR A B AR » #7

AT EAENE 0 B HITERE A AR CHRSCR AV HEEGES  #f F AR CHEARR AU 2K A

EHRBIEE AN

A
EEH

B - BRI 7 AT Y e (kB A -

BERAE - ASCAlE T AR - 238 AR (1) -ARCH (1) ~ AR(1)-ARCH
(2) AR (1)-GARCH (1,1) - fhEHHI#SRFIA TERPY -
R VYRS E TR r] DUEE] » =B chge e B 8 0 12 S g AR B ER R B

% AR o, AR IREERE - FORRIF R R — IR B 2 P T SH B A
B - 10 SR R A SR B R IR T R (o) tHZERERY - AR

AR (1) MEEIFIAIC K S B CIHERHR S R E RN -

TERRFER IR J7 B BB T 1 - Ky

ARBAVA GBS RINBEZ - BRI EERARE - OO EEARMABALEEY - X
Z R FHAICEISBCIEMLLE - {HERZRTHER - APAZIAR (1) BRRERGHROSHEREE R AR TS
FAFMETIZRIAAZE - BHEAR (2) A SCHEEEASE - FMBENAR (1) 54 -

12



KA~ BRETE © Bt Bl s I Bk P i

% v ARCH#.GARCH#: A ey fE3t 4 R
PR Sy B AN EEEM)FY]
yi=a,tay,, +ah , +g

elQ,,~N (0,h)
p g
b, + ;Bih,_i +;ocief_i
AU ARCH (1) ARCH (2) GARCH (1,1)
SEEgEOE | R PR FRE PR ¥ PRHEE
a 0.0077 | 0.0067 | 0.0027 | 0.0056 | 0.0020 | 0.0058
a, 0.2963* | 0.0570 | 0.2031* | 0.1127 | 0.1763 | 0.1149
SRETESN | R PR FRE PR ¥ PREE

W, 0.0032* | 0.0004 | 0.0022% | 0.0002 | 0.0010% | 0.0005

a, 0.3741*% | 0.1342 | 0.2897* | 0.1287 | 0.3111* | 0.1128

o, - - 0.2653% | 0.0963 - -

B, - - - - 0.4822% | 0.1748
TRAEME #atE | p-value | #EtE | p-value | #EEFE | p-value
Q (20) 19.85 0.46 21.43 0.37 24.55 0.22
Q’ (20) 15.55 0.74 7.06 0.97 10.33 0.96

AIC -5.30 -5.24 -5.22
SBC -5.21 -5.13 -5.12
PRRER S 4.92 3.76 3.56
[E355
Centered R*= 0.1089 0.0879 0.0732
Log likelihood 182.80 191.41 191.53

1y - 2R R BB GREL (B,) tREEEFEN - FIREEAR (1) AYRRAY
HITEAA AL S8 B BAERARY BB - S350 » TEr iR R e T - B T Al EThY
BEUE (log likelihood ) LL4h » AIC ~ SBCKR*EFHE/RARCH (1) HYRLHEE RS -
B E R » =R AFT SRR 2B AT (white noise) HYHY
RE » R Ry H—PE B RSy B FAHRRE AN - MR AR L = I T » 7]
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1. ARCH (1)
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2. ARCH (2)
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3. GARCH (1,1)
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%k # SWARCH#ZR agE=H & R

A Sy R AEIEER Y
Yi= + 1Yt + &, €t|Q[_]~N (Ovht )

Et:vgs, U, utzwlh, Y

2
h=w,+a,e",

e SWARCH (2,1)

SO RE FRER e
a, 0.0104* 0.0002
a, 0.4008* 0.0060
ey GRY FRER e
, 0.0019* 0.0004
o, 0.6666* 0.0339
PR FRER e
P 0.0321* 0.0094
P 0.7721* 0.0691
KRR S FRER e
g, 9.0327* 0.9728
AIC -41.67

SBC -21.15

Centered R>= 0.6699

Log likelihood 299.58

it o e UERAE0. 05 BHRE /KHE T B

Hoopy o AR AT A T TS SR A Fep,, = 0.03 » p, =0.77 » FORABYE
TERS PR IS B Py S By i R B S BSSRARV N - {2£750.03 - {HSE FR R BN E I
[EIEAS E R (B B R BB AR - 450.77 » RIBII BIAE ST 5 2 A B A v

1
SGHIHRE - S350 FAMRTDALATZ » K AR (duration)
HAp, +pn=py+pn=1 " Fillp,,=0.97 » Hp,,=0.23 » FiLL » [REE 1A EEHA
218, RFEHIRREIEH IR RE AR -

1)
ANZ 45

IR
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k7% ARCH-M#EA gy &34 R
TR Sy A BB TS
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h=w,+ e, +a,D,
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AIC -5.26
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Centered R*= 0.09
Log likelihood 190.41

A ¢ +RERAE0.0SHYRE /K HE T HIEE -

- =A
/\ ﬁfnt aff

B TG (B P 5 e B R B I SRR BB Rttt i - (H A Bl ik R R
FEFIRERET A B2 o ARWFFE 1 S DL (B ik A 2 G sk A AN Bl 7 (A% 1 S B £
R SREAAREIE SRS E: - WA B ERE AR OETT RS B A B E kg
i o HEIRNENEE T W RETAAE A [FIRIEIIRRE - AR B R T A R R g
RN - JRBIE A 5 R R TR AN - R Bh A TSI B AT RE e
PR -

AL 12, EIENRE R R TP i S P BER/ NGO SEIRF I

19



o LHIsE HEE

FoB A Lol PRE AR AU R M - FRAME FHARCH B G ARCHEE IR L5 H5 LR &
NENFE B B RRE RE » DI B 1 2 A5 R B HA# (time varying)
Al A& FiMarkov-Switch-ARCH (SWARCH ) #ERIfEE - fiE REhE[EREE LR
A R I 7 R AR 2 A e« A5 IRE e iyl PSS e K T 5 IR F e/ NI e )y » At
ARCH-MARAEY » 15245 ]G AN B2 50 B B TIRE 2 75t & i sl e i [
gfé—: o

EEIFIR ST » FHARCHBGARCHISRIFfEEHE REER - Al A
FHEEAAE BB EAYEDL - TSR R AATE 22 e 5l ] DR A
RH] » ANBFE R B AE R & R K AR FHS WAR CHEE B A BT AS
REUR - ANEEESAEE AR A R EHIRRE - H Rt B AH = Ik
TR ANl RIS AR R S IR 2 AR SRR - (R EIRIA N E A T
HUHRE » Btk » BTSSR BL T I B B IOE Sy sl = A [0 -

ARSCE R BTN Bl 2 B A A Y S B AR R N B A T R B R L AT B
BiRRE o bR T AEE R EAVERR - AR R EREAL G AR R BRAE HEAR - DIEAH S
RSB 2E (B A R Bl P 228

e

PRFKEE (1996) @ < Z @IS BRI T > - (BORHEE ) - 55145
5130 H 29-49 -

MRiHEE (2000) - <EEIHERHE SR SEEE TSRS P2 mEER > - (3
FRALERZE) » 55 21 % - H 44-61 o

UeARE (1994) - <Pifs ~ B¥EAEE I —TEAILHEREILEE > » (EE2H)
55210 0 H 49-66 ©

BREAES (2003) @ < BAbHE (B RS & WERFEy R M AR« R M P S e % A
BUZER> (XMWY H12% - B 1 H1-29-

ZAHE ~ BREAT (2004) @ <{EETHS A NS I s BLE A SO g% > (HF i BdET
=) H31% - FH4HA 0 H 365390 -

R (1994) 0 (BHETSRAER) - 210 - JLEBEERAF -

PRl ~ T (2003) @ < JEEREREVESOS 2 il — LSRR ~ T EE R >
(B HIFIE) o 521 » H 43-60 ©

20



EKMANE ~ BRETE © St Bl s I Bk A P i

W~ IREEE (2000) @ < FHESSRELE HRURE PR IlE SR w8 > - (E A
) H 17 4% B2 ] H 343-368

Berndt, E. K., B. H. Hall, R. E. Hall, and J. A. Hausman (1974 ) , “Estimation and
Inference in Nonlinear Structural Models,” Annals of Economic and Social
Measurement, 3: 653-665.

Bloomfield, R. J. and J. Hales (2002 ) , “Predicting the Next Step of a Random Walk:
Experimental Evidence of Regime-shifting Beliefs,” Journal of Financial
Economics, 65 (3) :397-414.

Bollerslev, T. (1986) , “Generalized Autoregressive Conditional Heteroskedasticity,”
Journal of Econometrics, 31: 307-328.

Bowden, R. J. (1980) , “Equilibrium and Disequilibrium in the Housing Market; A
Survey,” Paper presented at the National Housing Economics Coference 1978,
Canberra: Australian Government Publishing Service.

Cai, J. (1994) , “A Markov Model of Switching-regime ARCH,” Journal of Business
and Economic Statistics, 12: 309-316.

Chen, M. C. and K. Patel (1998) , “House Price Dynamics and Granger Causality: an
Analysis of Taipei New Dwelling Market,” Journal of Asian Real Estate Society, 1
(1) : 101-126.

Chen, M. C. and K. Patel (2002) , “An Empirical Analysis of Determination of House
Prices in the Taipei Area,” Taiwan Economic Review, 30 (4) : 563-595.

Drake, L. (1993) , “Modelling UK House Prices Using Cointegration: an Application of
the Johansen Technique,” Applied Economics, 25: 1225-1228.

Engle, R. F. (1982) , “Autoregressive Conditional Heteroscedasticity with Estimates of
the Variance of United Kingdom Inflation,” Econometrica, 50: 987-1007.

Engle, R. F,, D. Lilien, and R. Robins (1987) , “Estimating Time Varying Risk Premia
in the Term Structure: the ARCH-M Model,” Econometrica, 55: 391-407.

Giussani, B. and G. Hadjimatheou (1990 ) , “House Prices: An Econometrics Model
for the UK,” The APEX Centre Economics Discussion Paper, No. 9011, London:
Kingston Polytechnic.

Gray, S. F. (1996 ) , “Modelling the Conditional Distribution of Interest Rates as a
Regime-switching Process,” Journal of Financial Economics, 42: 27-62.

Hamilton, J. D. and R. Susmel (1994 ) , “Autoregressive Conditional Heteroskedasticity

21



o LHIsE HEE

and Change in Regime,” Journal of Econometrics, 64: 307-333.

Hendry, D. F. (1984) , “Econometric Modelling of House Prices in the UK,” in D. F.
Hendry and K. F. Wallis, eds., Econometrics and Quantitative Economics, Oxford:
Basil Blackwell.

Holly, S. and N. Jones (1997) , “House Prices Since the 1940s: Cointegration,
Demography and Asymmetries,” Economic Modelling, 14 (4) : 549-565.

Lamoureux, C. G. and W. D. Lastrapes (1990) , “Persistence in Variance, Structural
Change and the GARCH Model,” Journal of Business and Economic Statistics, 8:
225-234.

Malpezzi, S. (1999) , “A Simple Error Correction Model of House Prices,” Journal of
Housing Economics, 8: 27-62

Meen, G. P. (1990) , “The Removal of Mortgage Market Constraints and the Implications
for Econometric Modelling of UK House Prices,” Oxford Bulletin Economics and
Statistics, 52 (1) : 1-23.

Meen, G. P. (2002) , “The Time-Series Behavior of House Prices: A Transatlantic
Divide?,” Journal of Housing Economics, 11: 1-23.

Whitehead, C. (1971) , “A Model of the UK Housing Market,” Oxford Bulletin of
Economics and Statistics, 33 (44 ) : 245-66.

22



