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Abstract

The primary interest of this study is to evaluate different ways of
measuring the business cycles from the existing reference series and
construct an alternative method (including parameters set-up) which can
better present economic situation in Taiwan. Specifically, we applied the
algorithms developed by Harding and Pagan (2002a, 2002b, 2003, 2005,
2006) to measure the peaks and troughs of business cycles in Taiwan.
Our empirical evidences indicate that some variables, including Real
Gross Domestic Product, Industrial Production Index, Reference Series,
Real export and Manufacturers' sentiments index, are good candidate
variables for measuring the peak and trough points of Taiwan's business
cycles. Also, we find that the original parameters set-up from Harding
and Pagan (2002) is not suitable for Taiwan's business cycle.
Parameters considering the business cycle phenomenon in Taiwan are the
right way to identify the business cycle phase. Finally, with our
parameters set-up, the resulting peak and trough points from the Harding
and Pagan's algorithm are consistent with (similar with) those suggested
by the National Development Council in Taiwan. This implies that our
proposed method (including parameter set-up) is indeed a good business

method for Taiwan economic situation.
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# # VA% (business cycles) iZdp B 7B SN # P B2 3R % o
Burns and Mitchell (1946, p.3) ¥ & § 7% ™ 7 - B & & anifz .

Business cycles are a type of fluctuation found in the aggregate
economic activity of nations that organize their work mainly in
business enterprises: a cycle consists of expansions occurring at about the
same time in many economic activities, followed by similarly general
recessions, contractions, and revivals which merge into the expansion
phase of the next cycle...
TR FHAERTLGFIRAMEARRELET DT 2B
B2, (co-movement) R4 5 H @ oo TR B HE | s ik
PE R ER GRS S € A HR o M R RER
BrR Lk F A e A 4 e Lucas (1977) RIE-F § Ak T & 5
"R EFRAA A L3 (GNP) Apr@ARfgizendd > a TR 55
RGP TEERMERAY T KT Z %#—*ﬁi%éﬁﬁﬁa&i@
Foopd v 8 GNP U d 2 BB DM G o p et 1id > BF RS 5
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BRER  E R EF AR L B nip M E ] (BRI ARER
FIHCA]) Rt e
kg SAREA A 32 R T R F R TAFTRAR B
Hix WRrFELHRE > T HAERT €) 0% £R- BRI
2 EFEM P R otk f2 0 RA4E 0 F 0 P > 1908) - 4
AL DEARTRFIERFRENEL D R FFER AP g RiTH
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dorEmASE Y 2R F A LA RS TP R
BASHOLP @200 RETH  GDP 12 LA F § kot n
Mk A g BROMBITRT R S A7 £ EARELT TR
F i MFEg? £8P v FARRRR AT 2w B
OB R? BN EE R F R R E R S
f# -

AP H A &P oeni B Ef 2 /I;Jej 10 B =% 3 (4 Harding and
Pagan 2002a, 2002b, 2003, 2005) » &k#4F:& P o & f (A5k'E & I 952
X3 F e PR YRR AE L F Y AR R F REREATR R A
* Bry and Boschan (1971) &3a 2 > 2 o @ AiTH) é;}%r‘ » Harding
and Pagan (2002a) K,ért 7 % @ Bry and Boschan (1971) &waz = ;8 e @
s KRR BRI P ES 2SN E §F RRFERE IR RS
717 & (f #£- NBER - The National Bureau of Economic Research)
o e WFF BIRAFIEAD 0o et o AN BB ER - 22

otk R G BPEELOTRE L oY T LD maRLE S R o

% ¥ 14 * Harding and Pagan (2002a) > ;2 & fEze e 41 7 b TRl &
#fa TR F AREITRE AP LY U 0 Reldptk (AR
7)) E_% ¢ 3 P R (pronounced) F &

-

AF & F dkendp
HFAle Fibs (pervasive) TN F EE % 0 U2 T R ET

FAE e s (persistent) £ AEER % 0 FE 0 RE Lt B

s [};Jc Voo KmoRE > F B4 S 3P (pronounced, pervasive, persistent) » 2
Banerji (1999)- % Banerji (1999) - < ¢ »i & §4|* SMAR (six-month smoothed annualized rate)
12 % SADR (smoothed average duration of runs) i¢= 78 4p ¥ > iyt P A KA RFHRIR -
@ &4 (2015) RIFI* A phkdcs 2 2 Ppacdp iR (diffusion index, DI) hsc gL 35 (MDI) -
Pikyp 3P A kA 47 d B R F ke
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1. KBESERTRAL TUAs A E - $E (e

%g GDP » 1i4§iﬂﬁ:¢i) ki d A gE KRG E

\

# UA% ° w4 > Burns and Mitchell (1946 > p.72) A H < 3¢
Fi it

Aggregate (economic) activity can be given a definite
meaning and made conceptually measurable by identifying it
with gross national product.

“>GDP ¥4 F £ kg ~ 2P AMEAEH HE L H -
B8 M ;Igle 1 %< Hamilton (1989) » Harding and
Pagan (2002a) % - ¢t ¢t » Burns and Mitchell (1946, p.3) » &
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Business cycles are a type of fluctuation found in the
aggregate economic activity of nations that organize their work
mainly in business enterprises: a cycle consists of expansions
occurring at about the same time in many economic activities,
followed by similarly general recessions, contractions, and
revivals which merge into the expansion phase of the next cycle.
Flpt > S REGSRFERF AR REXFH LR AP

% Forni et al. (2001) - Stock and Watson (2014)

FHRAfREI AR K5 0 X T R A S5 L JFR (classical
cycles) » = & y5% (growth cycle) % = & & 5% (growth
rate cycle) % &~ 472> ;% o B ki > £ 4 % GDP & {74 f# >

R s agrkEE (level of GDP > 2 Y, &) &
¥Hi#iE (logof GDP > 12y, £ 7) kifFmsrtr HHEFF
HATEE T R E R F BRI S VARG T L Bk
iz B 3 500 £ Wen NBER P8 pt =0 k1 23 Wehd 4
VARG o AR F 3+ > F # GDP & &3 & BRI A /B
Fu4 2% (unobserved permanent/trend component) 1z % & j*
BLED AR~ % (unobserved cyclical component) » RJAR &

FEFRAT- e FUEEN T AL A TR

Y. =P; +C,

B oop REEIGERMEAE D o 2 PRERES~F -
®i ¢ 142 OECD (Organization for Economic Co-operation

and Development) & migfd= 2 X4F 2§ § AR % o



Boie o F AT
AY, = ¥i = Yo
AyYe=Ye = Year

REF AT TG 2 & FFFER D> 2 o ECRI (Economic
Cycle Research Institute) ™ 2 Kedem (1996) =r§_rspt = 3t
FHRFE G E R F LA T LA X E R KA
7 (non-parametric method) ™ % #- 3| & 45 (parametric
method) - &4 » Bry and Boschan (1971) r+ %2 Harding and
Pagan (2002a) 715 2% 3k = e H03) S8 STIUAR B B2
& 45 o @ Hamilton (1989) » Stock and Watson (2010, 2014) 7]
WA R - A TR B A A T - o
FHTHER, B BFOTE R RNTRAS TR
% (periodic cycle) - # 7| 4p B H {5 % £ ~ % (serially
correlated deviations of output from trend) £ | * # 47
B (turning points) k34 B § akic= a2 2 o B ko
Frisch (1933) ¥ Harvey and Jaeger (1993) #- cos(.) %1/
2 osin() SBGR G B Bk KR 0 T I Ap B chz & 3
B R G ERF IR E o d W2 & el Bk AR
HET F o ie- A2 B N R §F B R T
# ¥ % s TRAMO-SEATS =r & v T3 V53 & B ko fREC 7
e e % 0 32 Kaiser and Maravall (2001) - & 13 e#c 7| 4p
Mk~ % 0 H A PR L5 ¢ (deviations of output

fromtrend) » ¥ ¥ B3K ¢ £ AP (KE2 F &



TfR) mERER R SR fgiﬁ e A 4 5 Blanchard and
Fischer (1989) =] # pt = ko478 85 A & 3 ¢ Wit
We then think of trends as that part of output which is due to
permanent shocks.... That part of output that comes from
transitory shock can be thought of as the cycle.
Bfd o » AEF L SAS IR §F it T ad
it 4 & 5 (peaks and troughs) PFEL > £ & B & N F F 9%
5t (expansion) » # # % i% (recession) * 5% % - Bry and
Boschan (1971) 2 2 Harding and Pagan (2002a, 2002b, 2003,
2005) & = g WEAIH p 2k fEFF RO RER
% o
P fd% A & R O 2 R o éﬁ”%i W FEEE S S ihY R
A adFd A F RO A a7 S .

BERA - 2-f@s{rdR- 25 HiRakgh 3V gt fjifz o
BACME-REREFLPTF > FLHEH RV RE B AR
S AR E o R HABLE FREcA A2 N A FW OSSR (Blacix
PEHs 0 GDP i i & R ANEB0) 0 RIS A TR A 4
cF MU FREINRFTERF B REAGFEAE - R ik L
T EF SRS R LT T S EE

E BT
TR B A Y B2 RE SR R0 - BIAT A
% 4

b

Aﬁ

’

N’ﬁ)‘:ﬁ:g

m\.

3 F BRI * B A& % (dimension reduction) -
(el R A A) KA RAMEE NEAERSE P
e g MR R A R ehk A 9 s (co-movement series) A_E

fe AR F 0 x ALY - ¥pdE ) R T 1 %+ Harding (2006) -



;;{JF]H o

ERF A BRINER RS ¢ L FRD RESEF A 0 T
PApE B R e m 2K - VETR R | B pER s enhk BV Bl L R e

FRZREZEIDAZCHEZREAE > LA R LfED 2 EEIZ

e TUPRFRAIL AR EF 2 AR Ao B AV - S
%8 o B ] k3> 2 Henderson filters (Australian Bureau of Statistic, 1987)
A4 R A e p, i&grﬁ’ 2 HP filter (King and Rebelo, 1993) 4 iz i e
AR AFEAR Tt o0 EET BRI S R TR
BAZBEXR y, s- 2TREFDFLZTULLINEFALITRA
#%_ Harding and Pagan (2005, p.153) &4 477 4> = & & J53 5 A~
£ TR - BB F g G Ak iRk gh o
B AR TR o B2 AR EEE 2 B A 0 T
23 Higdem #3447 (¢ parametric model) & i& (7 S ¥k m 3t
TR T oA g Fla et 2 AR AR R AR B A T 57
F e.% % o Harding and Pagan (2002b) 4 %] A~ & ¥ b fifm # #icenk
P25 (o = iEg ATl ah j2) & Hamilton (1989) = Markov
switching #-3] 38 % » 473 & A a2 8L > 10 2 b B R 0 en
FHRLEE AR EFRAMAFINE IR F Y It E AT R
S A
BRI EACT Bk, B BFORAR KA ERSRTER
4y %/F%Iﬁ’\ # A% “rocking horse cycle” (Dupont-Kieffer, 2012) » #71
B g TR A A e s RFE A A
5 %ﬁ ¥ m%‘rﬁ (4~ Harding and Pagan, 2005) - & #7|4p M g Tk
PrZzr AL BROES > Flpt BRIk S & BB R



FoOmATRER R R R G0 F 0 R RO SR 0 (40 NBER
OECD - W% ¢ %) > » #ripr< 3| § 4 (hE 4R (4= Harding and Pagan
2002a, 2002b, 2003, 2005) -

TR GRS P R AR F RO AL A F ke
PRRET MG E L EATEREE A N o R v R
BHF > Sy F 20 R
H-%E N b had R -FaAPES 2T UE§FEITEOLR
k7 f2F § I % ; Bry and Boschan (1971) m 2 Harding and

o g RS bl AT AL

Pagan (2002a, 2002b, 2003, 2005, 2006) §F #f > 4+ o & F > A i 7 0
FI*E-RE SR FRROER R A7 2 T BT
FEEME A~ F KT 2 §F R % 5 Hamilton (1989) - Harvey and
Jaeger (1993) BBt #g e x » iy 7 ol 5 HEHAI A2
AR FHRER KEF AT Forni et al. (2001) - Stock and
Watson (2014) if ¥ jFap»t et o d 2 rlipw A% A BheTie & D e 4T

EEN SN SN ST AT

22 PHEFEE T e 3

Poma g F Y RRTRFRFRDIET (1) FEpdiz 0 (9
Picdpdciz Q) A x a2 (4) FfPFHIEFEST FHRE
55 (5) Markov switching #-3] & - 8 # » 3% £ Jp 2 2§ GDP »
I i Adpd s WREH L E 1Y FLEEIREEYE
ﬁ‘ﬁﬁiﬁﬁﬁi&&~??,Wﬂrﬁ&ﬁﬁég;ﬁ
itk 5 F &R > 1 double HP filter f HAEg - T
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A ERECD S FEHUY AT FERES 2 F A S
WAEBEHRE LG L v > 3% (4o Bryand Boschan
1971) fo R R F ek S 0l R R B R F R
SR o
T

STAEFEAHEAREB MR REFE- FEY A A

ﬂ%"’”wﬁ',ﬁh#—fp”% R EEF ke R §RBE AT BRI

-~

¢s
e
&H
|k
ﬁ
m&:

) EH LBl F BB B EY 2
BEmmaes AP AN B2 BB IRRGEr @
7T FHBF REAR i B iuhE (AL DD ik

DI =50+ (FJﬁwﬁ@Tﬁﬁﬁgjlm.
2 RSP K

§ R A AR AP Y lis] 5 B 0 Tt kR i
5L g b - n R R TR BB A 4 PR
Fodpliet SRR § L A ET RS L - £ (0 DISS0)

TR R FIERE AR F B R F & IRl 0 T RSP T
FERB oREFRFMBE G LB HP WA BT R
Bl p b - 2 EpF (P DISS0) > TS Rop BR o T 2 0 M
Ficdh A 2w 0 DI EF 5 50 kGnE MR § o SR
R tR o R g R E ) 110 i E & g
Bl AR BPAEHES LR TS EF o m 110 S

BB E T AA M B RS RE PR 1P EYER
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AR CFEEZFEIFE L c KA APAFERY
~ A& B 1Y g hE B E2 (40 Bry
and Boschan » 1971) &kin = § 5 #4728 -

FRORFEGFOEF R RRERFHERER TAY Y X
RER F EAITEE . B Y o B F PRSP R iR
Booa B F MR ey sme g 95 N—alél?%ié#gﬁ:‘ %
SHRAL R 1F R LA REFFEW > AR FUIRES
B R FAMOC B PR DRRF LT B AT MIB

Rip W Y L F B RIHRE S el dpihaiE A p o 397

éﬁ:1ﬂi@”ﬁ°%$rp%&¢Wﬁﬁ*mé$ﬁ%ﬁﬂ’k
R F RREIpR R TR PIF R A oy 0 B ERRY
T ORFWEF F EATE - 2R FH KGRI BIF )
LSS A o - TR - N

B te 0 B €+ 14 Hamitlon (1989) < Markov switching #i-3] %
PR F EITEEL o domotrit o gt 3 2 S - WA AT 0 R R K
THA Sl B A 4 3 T F F BATE R o a2 03]
BEEAT I P g B KX TR FEITERE PR R
WA - Al RS AR E AR X 2 T ARM o
ARG R T R E LD F ORRR R R AT
kB F EiTREE

P bk endi B v o O RAcdpdie 0 R op B ELE
Markov switching #-3]m #h > B v 32 = 239F B e & - Bif § ové
ERFBILEE 0 A MR R TN EITERE A - S
7# = Bryand Boschan (1971) » &3-H RIE i# v e b 4 ¥ chig -+
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FEiplk #iddpic }F'Bi:#ﬁﬁ— PFHREE L0047
7 % GDP A A
152 AdpE A A A A A
T4 (£%F) 8%* 3T g A A A
FRCEF R R S A A A A A
PFEFEEEGEYER A A A A A
LR BV R E A K A A A A A
FERABICE A A A A A
FHRHRF2 IPRFEr @ A A A A
[ At ic MI1B A A
BSHERE S A A
WAL F E 5 FRI%RE A A

= ;% » % Harding and Pagan (2002a, 2002b, 2003, 2005, 2006) > fiz &
el 0 RIRE R § EATR R

O 5 BEF RREATR L S B gL F
* Banerji (1999) 2 ECRI #73% #1¢0 3P #24 > farins LT
LTS PR § AR FT S A ald (2015) o #73f 3P dpw R A °
FETF @A AT E RN Ba ot 2 G e A W 5P R
ptaiFgi L EMAR  FRFFEF BEF § 4Rt L5
Fdpth- T FERE AL > SARA S F S FlE Rk
chi g R (magnitude) F F P AR R o v TR g REH - 4
Wy FETREAEL A 5 SR F AR AF SR d b
Bk g A nmRdfc FE - FEMTI LN &
RGP GG - TFFHE AT iR f e FHo T R 3P

PL P F R FRFERIELTF P AR FE < gﬁ;} [
CEEONEFEYPRFITI O Y -RYPTERIE, ;X282 BiF
THRATRIL T 2 T A R TR L T Plap e A
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FRHFanty ;I,w A SRR rjw fo s B of Ao

3. B3k

AE A R E AR AF Y b E 3 2 > P Harding and
Pagan (2002a, 2002b, 2003, 2005, 2006) - Jeh2 § 0BG E
B REPZ 2 ik B R H (735 0 A A > Harding and
Pagan (2002a,b) =& %7k p ** Bry and Boschan (1971) » 7]t &
A % Harding and Pagan (2002a,b) z = » 3 % & £ /4 % Bry and
Boschan (1971) =iz > % o

3.1 Bry and Boschan (1971) iz 3 i3

Bry and Boschan (1971) ¥ #L &% 2 33 @ erhpge » gt 3 .

=R

Btz R/ 4 Lirgr o 23 & i £ 4% Spencer curve -3 i
g TR BT ARy AR R o WRRRE
~ % (irregular component) i - &5 > LiHE- @B P HE F AR %
B R (Gldo2 ATREH A a0 020 15 B o FHRY ST T &
5 @ * 2} 22 MCD: months for cyclical dominance i /c, <6 %)
MR E N HA g SR - £ 2 & x4 Bryand Boschan (1971, p.21
Table 1) # %% ¢ < Hp 7 o
% 2 ¢ Spencer curve HuEE 3o 3 & & ixd; Spencer (1904)
- R p F o B RAE R T a5 s SR T e R it
7| -
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# 2:Bry and Boschan #4178 % 35 ¥ 2

| 4 DR E T iy Tl E B 2
I ﬁmlzﬁgﬁﬁi£WﬁwMHﬁé*()l@’”é%T'
A EABERLEESOHS]) > “FX P et wis b BrEkESF (M)

;z‘! THIRDTE BB~ () B
A E RREES B8 223 IR

33@ Spencer curve #cr A= - T TPFEE 0 (EE 4o

B.

A imgp frEfE N 12 B AT i wE OBt 5 B2

Bt 2B () 357 TRREL REES () B
BREHPE SRS () @ 248 L2FREHFEF S 15 B oo

iz ¥ MCD (months of cyclical dominance) » /+Z_3 1 6 B ®# #H & T2
B g TR > (F0E 4o T
A. kg I erﬁr‘ﬁ;.m Spence curve #c7| o X P et wie 5 B EKE

S8 (M) 3 THRREE REES () &

L R (AT EES]) TR (TR 40T

O W

mD

A kg IV st el Bé Lok > R kEv el 4 B dKkE

B8 () 3% THILE G TR
EREI|A2L 6 B pEERD 6 B2 PN DT o

FAcder 2 A A hB % (B R) PFEEBCE Y B BARIT B (B R) FREE

BEE () MBI ESLARNFE (FR) FEE-
FRREREH S A5 B0 BII AER -
?%&Eﬂp l«i( ‘Tﬂﬂ‘ﬁp /‘5’\ 5 IB; A, E]l]—:ﬁ "Z#AF:':‘/‘:‘ o

VI

AR R ) I

ix: Jrp Bryand Boschan (1971) % 21 7 % 1-

5(B) = 1 |74+67(B+B7)+46(B°+B*)+21(B°+B ) +3(B* +B™)
320 —5(B°+B°)—6(B°+B°)—3(B" +B™) ’

a2

#e o B L EtsEE F]F (back-shift operator) : By, =y, ° f&_F if b

a5V 2 EEFE IR S(B) g KK T T (B 15 #H) o fIH
Hr e (40 1320, 74, 67..%) > =i 4 T a7 5] k1 o
Spencer curve % od NP gz 15 B e B A E TR

TREFENEELE (CAE 3 E 0 4 E) AR LT RIRTE B

FrBE o Fiut 0 2 kb 5 2 4I% Bryand Boschan (1971) 7u® ™ i %3
15



T FALE SPEERL o TP HREE (40 1320, 74, 67..%)
3 & P § 57 gga'urgﬁ_;h‘ﬁq%g;:;q B A RAET E R
Y REEFr enT o2 505 spline %% o r4 cubic spline & b0 #
SE R A RTHC] f(X) B R A - LR D KIST A A bR

x, b B Ap E a2

fi (%) = fa()i () = faa(X)-

PR FITF L L (N fER 2 50 4 7 o

§fF T 1+ & S (regression spline curves) - HPY Z PR SEEm

TpEAzaR FAR (BARDREL 42 10); LR TR K
hEE b T R R (L5 linear spline) s =T RAIE KA

J - A pA R AR T Y & (B quadratic splineg) 5 @+ T R G
cubic spline 7T & SEl - Bl # (g5 0 TR TR R 1\@ %
P SR o @ Spencercurve g€ )*Ik{; 1Y M A
FRAT R R fe o

3.2 Harding and Pagan (2002) 3x =z 3 i+

50 RM BILE 24 A * 2t E T4 Harding and Pagan (2002)
2 i+ 7 Bry and Boschan (1971) = ;# - Harding and Pagan (20023,
2002b, 2003, 2005, 2006) g 47BLiRZ > ;8 5 — &% #3 > F]pt 7
FREEPHD L P BRNAELSR Y FHREFFTH AL E R R
# T ehdkedk o & 95 Harding and Pagan (2002a, 2002b) =zipi > H a2
A e

? Spline éfeh 1 E 24 N0 A ¥ - I RTVRY BIR AT BT FRERR -
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1. L4727 i g 37 8 (determination of a potential set of
turning points) o
2. FE ® % 5 PFEER 45 21T (a procedure for ensuring that peaks and
troughs alternate) -
3 Y ERBAEFYRE - FAE RFH 4T LR TR

2t (a set of rules that re-combine the turning points in order to
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satisfy pre-determined criteria concerning the duration and
amplitudes of phases and complete cycles) -
HfEmeiz » APs 4 354 39 EALATTRT
Harding and Pagan #&472Lerma@ > Vo £ ¢ & 5 — & A T %8 (4r X
y & z E) & #Fi&2 o B kE > Harding and Pagan (2002a) i3k >
2=2(06 B ) LEEE KT TEFFI P sk o0
e # 2 224 3 7 ¥ IR 0 Harding and Pagan (2002) B~ 1
Spencer curve T it g4z o F]pt s ﬁ}l % S(B) =3¢ #zx 15 Hp
Faer g o Yt vk d 20 g I Spencer curve 4 3 ¢
g0 0 Bl S G MCD e e # @ » Harding and
Pagan (2002a, 2002b) 7 H iz = > ;47 % 4 » H v 5] 0%
(censoring rules) » # ¥ iFR AR T E TR > A TR EDIE o
%4 Harding and Pagan (2002a, p.368) 3% > % 3 # #1z=2(6 B
1) 5 2% 4 3 7 IVH eii# - m Harding and Pagan (2006, p.4)
PRliEzR y=5o s 5 2% A 3 ¢ IVD e o
$+ *b > Harding and Pagan (2002a) ~ #& 11— & 3q4k > RFE 4% &
WEATARF RS ZOARP > APER LY TR TR
#i S ={0 B ¥R FLHEDT S =15 HBEHTF P 5=0-

BE

2

Vit & F i KR F R - (expansion duration)

AtS

* Philippe Bracke 41 * % %_: Phase(integer 2) Window(integer 2) Cycle(integer 5) (¥ & % %) » 17 5|
Harding and Pagan (2002a) ~ % ¢ =% % ; 4 & https://sites.google.com/site/philippebracke/ -
* £ 2 ¢h& i Bry and Boschan (1971) i » AF F4L¢ 7 0 f]* 5 8 (@ 2t 15 B)
Spencerformula Bedm R0 A TR RN Kfl AT
Y EE ehk 17‘::\2 Bry and Boschan (1971) ehiag: > ¥ e F F#L ¢ 1 QCD (quarters for cyclical
domlnance) 2 e N W [ <2 0
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B. #3 ¥ F e~ () B 4| & R2BEREHPF ISy BER o

IV % 87| chd 498 > (7% 4o
A. kg I b’“rﬁfﬁ i T CEFEEY RS X BERBKE S

B (M) ZE TS TR -

BRI AA: X BERPESAD X BERP DIRDEITR -

C. At g ddiangid (FA) PREEYHERTHREE (FK) FRE
BRI (F) PIERLLESAA RHDFE (5 K) pFEke

D. 3B REZEAFEIF 22 - BF%E (BR) REPFF  BRARM (§) 0

T RE W - FERE Ko

FRRBED Y BER S UERH o

F R S TR S X TL%ZZFEZ A AR e

HUv R T o3 HepRALFES S (&rﬁﬁﬁ}%%) 0311 B S S I i C T = LA 1] I

™
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\VARRART W - o 1

5 DFom B EiFadFF PR (recession duration) i Dfe i o
AL TEY 0P F WEIGUER (expansion amplitude) F A"
@ B F & iEayEA (recession amplitude) i AR o B3k 0 AN PER
g PR t=[0T] ¥ 0 F K XREREE (KBS 5AL T -
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R W INAEES Y
K< K<

gk AP RT NP R ABEER EFHPF R E RN
CF,C} (cumulative movements) £ 42 %f % 3+ % s ES,EF (excess
cumulative movements) ; 2 Harding and Pagan (2002, p.370) - # ¢
ARFR e R T UF AP BAART ALY R (1) FhfEin
ToOEF AL () x4 (B0) b 4% (how much extra
output is gained or lost during an expansion or contraction as compared to
the situation if the economy had expanded or contracted at a constant
growth rate) -

SREFEHE S FRMNEIRERA VLML B 3 F 0 FE
EH R R (BT EAFFR)EY ox AR =04
m y #hi GDP E-y, B L F% GDP @&y, 5 8 & GDP

@ o WY > 3% GDP #iZenduit i d M ac 1 EAALLE R A

-

%19 0] GDP # i3 b 3% 5 A aC o Byt 65 ¢ o 4T3
FHEFLFR Di=ab > A FAPZFR A=bc 27 >

4
AR =hc= Z(l— St)Ayt; AY, =Y, — Y

t=1
d 3@ e GDP Fi9endph 50 4 ac v F]t 2 3 B W Ren Rt H
B RAET Y T SR E Y FR AR FAPRGE
Boyy, RIS m FUA LR - Pkt doa o AP E I Bl
e,f,gy, Tr BATHEFE A0 fF Uefoy, B2 y.y,9 &= BT

Flaeh= £776 £ Oyy,g ki

1
O ylyz zDE]cgyz _Dylyzg = (yz - yo) X1_E(y2 - yl) le
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Bis 2 EMVEHTEREEFI PR EF a0 RZEBY abc &z BAT
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3.3 Harding and Pagan (2002) iz ™ /Z 2 3%

3% 2 & p eni 4% Harding and Pagan (2002a, 2002b, 2003,
2005, 2006) — &5~ F @ ITEERRE S X BEREB AP E LA F
Tk 440 2 &1 2 % - Harding and Pagan (2002a, 2002b, 2003, 2005,
2006) %~ % i & £i
LAEAET G N TR, R U S NE
Fendg 378 o & Harding and Pagan (2002a) @ &% % ¢ # > {1
LRGN NPEFRRFE (MR F EERY D

4  Bry and Boschan (1971) #47gkin > ;¢ >

R

Eet
W

s )
%

duration, amplitude, cumulated movements, excess cumulated
movements % {2 75)» 3 NBER 72 5 e % R H § TRy iE4p 02 o 2t
¢k » Harding and Pagan (2002b) th§ & & & ¢ » % I - 4p &30

Hamilton (1989) &~ Markov switching #-3] w3+ 2 NBER 322
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= ;% » Harding and Pagan (2002a) crggirghiz & > 385 % 4 ¢ qiig
o (dofEiti o f§ H 2 g p i)« %0t ¢b > Pagan and Sossounov (2003)
» 41 * Harding and Pagan (2002a) =47 8L > ¥ &5 45 DL E B 59 o
2 /pe® & 3r8L o m Harding and Pagan (2006) § #-pti2 & = jZ B * &
SREANY 0 FFED N2 WA R BERES (reference cycles) -

@ 4] * Harding and Pagan (2002a, 2002b, 2003, 2005, 2006) & -
gl R ERF A ROBE S R R P e bl
IMF (International Monetary Fund) & 4% gt = ;8 ku e 2m anf §
Ja%kp= 2L 5L Cashin and Ouliaris (2001, 2004) - OECD ~ % f# g =
# RIS T B oIS W § 5%pFg; L OECD (2009, 2010) -
‘e £ % 447 (Bank of Canada) » % F1% pt > ;8 kinz 4 £+ e F §
VA% prEk ; . Demers and Macdonald (2007) - Centre of Planning and
Economic Research (KEPE) #= % # wsx 12t 3 i kn @ WP 4
fArEk s L Tsouma (2010) - & 3 B v A 3 H 1 2 SRR F R
B iTEh o w3 S it o

B b oengiop? ¥ &> Harding and Pagan (2002a) iz i = 2 i #
FERAAGA L 2 HE TR AT F BRARIE » F* R ED o
MEOREEES BRSO ST UG FE AN EREF ARG

TREY ASRENE ARBEREIIFRIES o2 0 F
fRPt TR P N - BEEE RO o o R A A

B F EHRTREERDORE D B (b4 EFESLBEER A 2R

% 4 ¢t B RN §E B Ep 2L Harding and Pagan (2002b) § {7 3k Ze sk
&’—'ﬁ’“ﬂg*f fﬁv LR (b 3P) BB AL RAHDL LN LW F 5 Py
o Gldr £ BHM AE Y ST e LA LAl g B R l%&@-"/%}t I
AL FIpR gk o EMRIES AT PSP LR R S
RRFF - LERTRE B BRET LK A RZEERER LR B g
q.\?.g‘}‘lq—ﬁ%\&rmm{% mEDAEaEE
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# 4:NBER - Markov Switching £ Harding and Pagan (2002a) 2. i 7 +* #&

NBER Markov Switching Harding and Pagan

£ B (Replicability) No Yes Yes
#£ =1+ (Robust to DGP) Yes No Yes
i H 4+ (Simplicity in dating) No No Yes
LEN LN e (Transparency indating) No No Yes
AE VR ERIPPF No Yes Yes

7/ % /&' Harding and Pagan (2002b) % 1688 ¥ ; # # DGP 4 data generating process - #
¢ %i\’ﬁﬂﬁﬁi mnp;ﬁ SRR GRS EEE A 2 #0A] (0 ARMA #3]) &3+ GDP
£ Fo L kel s gt £ D ]fg_%gﬁfc;lj # - T 37| i ¥ 1* Harding and Pagan (2002) &
CEPNEIPT c FEHRIZ O HNUT NPT RIDPF T E -

e TEIR) > FI R TG 8 B b ezt g 3 ;‘é—-}!;rs?,uﬁ% g
# (¥ Markov switching -3 & S (x5 B A e 4
AR F EATREEL) c AP T R ip R (B Aok
BEX)AFTADARELBEARNE S AT AT FD

A& P2 - e

4 RAESE AR RRES

kg ot g ﬂxéfﬁd’* Harding and Pagan (2002a, 2002b,
2003, 2005, 2006) i&— i Fche F kznEA PR F HER AP F L
¥ B Ap B e Gauss A2 (X 900 7) > i i& 4 Harding and
Pagan (2002a) 11 % % 3 #mk % RATE X T @ E R F R
B (T - L BN E) KA KA LRE - L BH 4T 2 30
XY, 20 E % 3IVH EEe iR A E 4 B R ike o
Ay 4 RATS 88 #r3& &< Bry and Boschan procedure > & #4 {7
Bry and Boschan (1971) & 5332 ™ % o

25



120 -

N W T

80 -
60 -
40 -
20 A
0 r 1T r T T T 1 T T T T T T T T 1T 1T L
N 0O 1N VW 0 O o N F 1NN 0O O o ;M s O N O O N M W
© P BLORDPYPRPYPSQEQQQYQ G G
cC 5 € 5 € 5 € 5 € 5 € 5 € 5 € 5 € 5 € 5 € 5 ¢
> > =} p=} > > > > > > >
Es8s585858585858s88-8=2.
P = - N 7 -
Bl 5 R GERESE 2GR RN

INEY S FE-F T

P AP R E st B TR (R 5 1982:01 -
2016:03) & i74a b R A AT od B L RF Lt R F B
R RPEOE R i Bt G L R A FIRAGAET| i B
ZoB 5 FNARRRES BT IEENGIRFEGFTORF R
S EF > m BY RS RE G ARFE 2 5 74
Eex (P % 6 AR A) RARBRESPY - SEFIIET
oo Tiam 7 > BEPHFEFHFT L 30 B oA FiEd i
FRlS S 12 B2 > 2HFRAFFHF L 43 B0 o gt b frtin
B RS > A1 AR EREIIT B ERE ] 5 195 (8 9 =%
) B 5 2622 (% 13 S ATR)c Tioa 7 5 10.82 0 it ik
#ciE > ¢ & Gauss ARV P AR T & LY Ry NP S L
R F BRI

26



05 EAESRF ARESPY

FEHE (P K

VA= R B & &% ok 2P #iE Ly Eulgs 3
% 6 /% 1984.05 1985.08 15 15 30
% 7 7% 1989.05 1990.08 45 15 60
% 8 /% 1995.02 1996.03 54 13 67
% 9 /%k 1997.12 1998.12 21 12 33
% 10 %A%  2000.09 2001.09 21 12 33
% 11 /% 2004.03 2005.02 30 11 41
% 12 /% 2008.03 2009.02 37 11 48
% 13 /% 2011.02 2012.01 24 11 35
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fPRFip %) dni Sk ke i3 oo 455 0 HP-Taiwan % 320 -
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