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A Decomposition of Global Business Cycles Using Structural FAVAR

By Fumihide TAKEUCHI

Abstract

The recent global recession triggered by the financial crisis in the United States seems to invali-
date the hypothesis frequently heard prior to the crisis that other countries can “decouple” from the
US economy. At the same time, though, the literature on international business cycles suggests that,
from a longer-term perspective, the global synchronization of business cycles is becoming some-
what less pronounced, while on the other hand regional synchronization among the highly inte-
grated economies of North America, Western Europe, and emerging Asia, as well as between North
America and Western Europe on the one hand and emerging Asia on the other, appears to be in-
creasing.

This paper employs the structural FAVAR (structural factor-augmented vector autoregression)
method to analyze factors affecting the business cycles of sixteen economies including the seven
major developed and nine East Asian countries. Comparing these extracted shocks with empirically
observed financial, productivity and natural resource price shocks reveals that all countries have
been affected by soaring energy prices, especially in the 2000s. Another interesting feature to note
is that the business cycles of East Asian economies are affected to a large extent by common factors,
while those of the Euro zone countries are not. In East Asia, the observed business cycle synchro-
nization appears to reflect the accumulation of technology (investment-specific technological
change) embodied in capital goods traded vigorously in the region and also the fluctuation in the
exchange rate of the Japanese yen vis-a-vis the US dollar, which has a close link to the competi-
tiveness of their exports relative to Japanese exports. On the other hand, the synchronization of
business cycles among developed countries arises through financial and total factor productivity

(TFP) shocks.
JEL classification: C32, E32, F41, F42

Key words: International business cycle synchronization, Structural FAVAR, Investment-specific

technological change
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2008 %10 B BATEAL U 72 K ERE OB Rl fai 1 d, & O FARRE I RA e B % 5
Z 1o KEREFEDEGE LIAD 72 4001, BIENMEEEE &0 ) R bk 7 #—I2
[RE S ot 7 #— 51O TIIMEEIC D T2 b SN DA /3T "RV NS o Toled)
KERFE 0BT IURIF I EL 52 2o T0bH EWD [FThy TV 7| Gan
BENTBIRENT, LD AR 2O LT oy 7Y U TR E 02 H TN D,

O L ITRF RPN EIIRNIC R E < LB T 5720 T, HRASEORKBHEIZ ED X
IRAD=ZZALDE ETEBR LS TNDDN, LWV MO THEANEE > TV 5D,
TH w7 U TRRDO RSV RO ORI ICRET L7z IMF (2007) ([2H D K oIz,
SRR DK 3 F % 5 2 KEORBEKRE I, ZOMBEICEIT 5 2 LB TERVOITM
NTHDH, TOHFEITT RRKEBL Ledkis T 5 EE0 0FE 2 BARESI< ] EVnIF0N
FREL I d X oz, KETRERELEMOENDY a3 v 7 BEDOBMENE KR T 5H &
I, FEEDOY 2 v 7 DA LVA—N—PROH ) HFRERIe D, AElOKERO MR
FIRERPLICIE, D LIZ A= X AREFITBHN TN D Z LIIRREWRWES 9,

L L, HREESEINEEZ SO -BEDON ONDFEEZRY Bo7-5H48. 29 Lz
KEFEDO AN A= N—=Z)RTTXTRHPATE L0 TE RN LB D, IMF
(2007) 1%ZE 95 L7efle LT, 1970 FRD 2 EiTbhTe b4 A Vv a v 7 80 FAHIEAICA
ETEONET 4 AL 27 VEGR, 2000—2001 4E ORI T 72 &, R4 [E TR
ELTfEa7eyay 7 #8705

Z LT, ﬁf%ﬁ%ﬁﬁ WA AHEEEOH S 3 v 7%, LLED X 5 RFFEEZE D 2
t/bﬁ—/\~aj%¢1ﬁﬁ WOV a vy 7 28 EE bR, FHOEFER STV D DN %
EITN—TIEHEDY 2 v 7 Thb, BINES (EU) LCALKEHRESWHE (NAFTA) 72

ICREFEEIND L9 efBEREDRE TR, ZTOHFIITRT T gD X 5 70, T
m%?é®?iﬁ<§l%m%_ L%y NU— 7 DESZM LIZHE EORFRE

(de-facto integration) & F F4 5, £lo, FEZ/ N—TIZEGD Y 5 v 7 &) BEETI
FrE Ik 72 0 Cixze < | JelEESC®R EE & Vo R BEHER 0% Fv—T ﬁ@/a/
7ENIDHEEZXONDIEAD, mZiMB(mW)i$7y7ﬂ@k%L%.(E$\
KE, BRM) D 2 007 0 —123E L, FRIZ 90 R0 T O 7 il LR, il
T N—T DR DO FEKEEROMENE T > TCWDLEZEHL WS, LT, FOHREL
T, W7 —THE OGS BROBEBITIN A, 1727 O EERIEA O, T72bb,
(1) WEEHEE R L =B EORFESREN L 0 S~ mARICE kL2 8, ) T
PRI ¥A2B U TRNESMIER L TELZ L, D2 HEFHT TN

PLED X D 72 %%EbtoZTIV%&mwﬁF®fW*xA%ﬁﬁﬁé%é\%E
PRI BEL B2 DBEO7 7 7 2 —%FEL L, ENENDOREO RN HERRFT 2
VERHTL 5,
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FEOFAEUCHE L TREL b 72 b TIEZAH (latent variables) ZH#EGHT 28456, W<
OMDHENRD D, PER—RTZST=DD, Wi 2 dynamic factor model DIEHTH 5
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777 B —PEEORRICHEL G D EWVWIETNVERET D, 27EL, ZOETIV
TIEHAENLA == EN@HITE R, Flo, FEEOHGHO L & Ttz 7 77
H—IFENENHLD, Wb DHEET 2 v (structural shocks) Tidigwy, &7 7 7 ¥
—PEEOWES 2 v 7 DERTH DL, AFEM R CBEERIGH S 2BiEa v 7 &
AT, 7772 =BED LI REREZHRBRL T L0052 LITTER0,

Z Uzt LT, Altonji and Ham (1990), Norbin and Schlagenhauf (1996), Clark and Shin
(2000), Bernanke et al. (2005). Stock and Watson (2005a, 2005b) 72 & CTHU Y EiF 54, K
FTHEA L TWAH DM, structural factor-augmented vector autoregression (structural FAVAR)
LW ST TFIETH D, structural FAVAR (. dynamic factor model (Z4%3& VAR O T+ % B
DANTEbDEMESTOND, &7 7 7 XTI 72 E 3 v 7 ThHhDH EN D
AFEDE LD 728, dynamic factor model LV, &7 7 7 X —PNEENIZED L 9 723
K Z48 L T2 D0 ERF LT 0,

COFETIFAE NN —R—RD A T = X L% ETT WICHRPICHHARAT Z LR TX
D, $hbb, HFEOFRKE#L, (1) FROEICFEFMICHTZL ShDEE, 2) &FH
T ETHAT B idiosyncratic e v 7 FLT, 3) HHED Y a3 v I ORI E
T THEASMRIE L TS AE LA ==, &0 9 3FHAOERIC SN D Z LI
2%,

ARGL, Z O structural FAVAR Zffivy, 3727 9 H[E (wEE, /5, FiE AR
— RL—UT A, TV A Ry T, HE) L AR, KEH, hFH
E, 2—n@3WE (K>, 77302 A2 V7)) a@ni=ait 16 DIED 90 FRELE
D RIGER D BER HT 2 AT o T FEATHIIE & IEARTEARREOFRHEIILL T O X O I T X 5,

1S, EBRRARIEER O T TIEE £ | structural FAVAR OER 728 £ 72IEH IR S
NTNW5D, ZHETZORHORERSISHTTIL, VAR X° dynamic factor model 73 £ T
-7l

55 2 I [EERA 22 R ABR 9 HTIC structural FAVAR %3 F U 72 B4 TRFZEIE, odrat G4 2
HEREENCIRE LTz, ZAUSK L CARRR Tl FAKRFE Z @D T2 St E & 7
T EELTaT LT,

FElZIR T2 &5 1T, structural FAVAR Tldt§iEs o v 7 i T& 572012, 77 7 % —

! structural FAVAR D2 & L T25F7- Altonji and Ham (1990)., Norbin and Schlagenhauf (1996), Clark and
Shin (2000), Bernanke et al. (2005). Stock and Watson (2005a, 2005b)® 5 %, Bernanke etal. (2005) (XK
IR B AEEBORORICET 504 T Y . Altonji and Ham (1990), Clark and Shin (2000)iZ &AM Z
T T KENOMNFRE & BALE LT BEEM, EICER T 25E S a v 7 084 il LT 5, Stock
and Watson (2005b)I 3 KEIN DL E OB A AT Y L KARCIE L THEE 52 TV HEY a v
2 %8 1291 structural FAVAR Z 82 L TV 2, EBRAY 72 FXUG B % 7 — < T structural FAVAR % > T
W5 DX, Norbin and Schlagenhauf (1996), Stock and Watson (2005a) T 5,



Structural FAVAR 12 & 2 AR &GO BER

OHHEREL LTV, Zhiucxt L, W7 U7 10 7 E FE. B8, FE, Vo TR—
N RL—=VT  FAL T4V A R T | HE BA) ORRIEREK % dynamic
factor model C43#T L 7= Moneta and Riiffer (2009) (X1 7 7 7 ¥ —E7 /)L CHiH L7=Me—d
77 7 Z =T LT, ERIEOKRGH, eERREORER, H v b— M ERRx 75k
FlaxE Sw, fle 0Bz EF =y 7 LTS, SN 7 7 7 ¥ —0NFEEO T 3 v
7 ChHLUE, FHEICMNS.OY 3 v 7 ZRifRE LTRINDIANE, RRIERICHT D5
DOBEROFHROEMFHIHE L < 725, Moneta and Riiffer (2009) Tix, £FEMNER ED
fiE g v 7 L7 7 74— L OBEREDBE SR TORV,

AFaEDOIHT O 3 OFFIL. ZoAEMICOWT, REREAEN (TFP) 2z, BT
VT OTRERFE - TERICR S SN TV D ERMEOBEIRICIER L, R
fbL7z8dlia v 7 3bb, EERREINES (investment-specific technological
change) | (Greenwood et al. (1997, 2000)) DOEEIZOWTHFT LA TH D,

AR THLNERSTFEREZEZNTLLEUTOL IR D,

W7 U7, EFEEORKMERITE BT, 2000 FRICAS TH L O RLF— ik _LH-
DWBLEIR ZIT TN D Z LMoz, 2008 440 BEATEL L7 KEFE 0 ik SRR
R LV RIS, HRICEKOEIVER G E > TODERERH SN TV EN, 208
VRS > 2w 7 DSEEIE EFO—RIC > TW D ATREMEDS Y, £/, HIENRRA %2 31
72U L0 ST U7 OF N HIEER O Rl 5 HREINRRKE N ERALNI ST,
[ M D TREH 3 2 208 U 7o B OFFEC. W7 U7 - E ofmtBi 4 /) & S5 PR &
SO RV — hOBRNERICHD EEZOND, —F, FEREITEERAFEN (TFP)
R a2 v 7 ORBEEZITTND,

AFEORERITLL T DO K 51272 %, WRETTIIARAERM L7Z structural FAVAR OF5{% L fi#
EIZOW TR T 2. Hi< 3 HITHOMTORREZHE L RED 4 HiCOMEREE L DD,

“Moneta and Riiffer (2009) TIX&FE D> 3 v 71220 T b N Th 5 KEF oMM & O BRI % fe
RLTWAISEES, & VAR THIH L72&Rs 3 v 7 L ORI O W TIEER STV 2V, Moneta
and Riiffer (2009) OE@RIL, 77 R OMENMEICBE T 2 Je1THFZEA 2 FER O SR OFEME & v 9 Bl
DBESHF &N TEZDIZ% LT (Crosby (2003), Shin and Wang (2004) . Shin and Sohn (2006)) . dynamic
factor model % 7 7 HURICHE A L, HHOEOZEKMER O LB R T 2T 0 77 —F
wlolHmIZH B,

SADB (2007). FFP0 (2006) 1% 2000 £EFRIZ A~ TS, SelEFEE. W7 V7 #E A2 A5 LR 728
BCTRKOEEBENEE > WD EEHERHL WD, EENZREROEEMEO S E I3k, (1) GDP
FEROMBOEE Y, Q) EEMIZBESNIFREREROSEOET. 09 2 0EN LR &N
T& 7z, IMF (2007) 1% 1960 FfRLAED, K0 BEMOBENG, 29 LIcHIRICIEDSWIZ AT 0 fs
BaP—~_o LTEY, HE EROWYRL L TUIESHOREDFERILEZ T TV 5,
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Stock and Watson (2005a)lZ{&#L L. AFE CTIiILL F D X 9 (T structural FAVAR %5+ L7z,

F9. HEOWMEDORKILEE DD OFECME NS DA NVA— = RO K7 1+
AaRBLIZARETNVEHRT 5, WIT, ZNODOMRERELIZARET VORRER
EPEAEE L LT, Thadilld 2BAELKE LToliEY  a v 7, $bb, 777
=R D, Ty 7 AR T 55 2 BEFHIEEV AROT Y a —F L AT
FUTHY, 777 Z2—=hPdFE~ ) v 7 A~ EOHIKIZHR L TiEy a v 7 &
BT,

Y:Zn ZHEO GDP EREZWE L1 bv, AL) ZRAEEN p Ik (HESOZ 7
), IAERNPGIR MESOT 7)) OEREZFATIIET D L, # 1 REOFER
VAREZ /L (VAR (p. q)) 1% (1) XKoLtk s,

Y, = A(L)Y, , +v, where v, ~N(0,Y,) (1)

Lix5 74 ~_r—%_ Y 13y O8Iy 8ol e 71,
Wiz, (1) ROBREEY, 2o ERE LU TBEERE LTO 7 7 7 2 — f & FrEbT
%5 2,

v, = +¢, (2)

2 L. E(f,f) =diag(o ,,..0,) . E(s,6)=diag(c,,..0,). kix7 7275 — f,0
BThd, &77 7 F—DEEOZRIZKIETHEELHLODOITREAINELTZANT 7
7 H—« m—F 47 X (factor loadings) T& 5%,

LEDNS D X512, &7 7 7 X —ITHAEIZHMSLOES 2 v 7 Th D &V ) RifEN
EPNTND, &l 3EEHHO idiosyncratic 23 3 v 7 &b 6T, LieBn->T, £EHO
FRDEENI BRI LY | EERR B2 S EICFRRICKIE T SO T 7 7 2 —D%)
REAEOY 3 v 7 ORR, LT, ENL DA VA — "= RICER SRS ND T
LB,

BB, Ty F— e n—F 4 7 AR LTEEFEB oK SRS ND (2 KTk

YTy sB— Ty B u =T 4 VT REBRIT DI, 2 TEVar(f,)=1 L\ O flE EN
THER L7,

SAENA—N—REOREL. v a v 7 PMIENCE KT D E TS h BRI T 5 U E T D 44
WD D, AR TIEZIPEY T — 2 2> TO LT 583, BilxiX, & 5ETIHA Lz idiosyncratic 723
3y 7 OFER, va v 7 BEE T SEUENIC - RUCEBRIICE & LTz X 5 RGE1E. ARoET L
TUE, idiosyncratic 723 3 v 7 + A LA —N—FRTIFR L, TNEEENR T 77 2 —L@#HTHZ
Lt s,
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TT77 72—, kOWREIX, LELBE EREFRT X R TITH, 0. BIEEHK
ot (2) ROHEEHTIE, 20 LieHaoAeHEt s LTamonsd TEMT LAY
AL BZHWD,

EM 7V 3 U X NIBIEER S GUMERET M OWTERAHEEEZIT O 12D DOFIETH
Do BIBET =2 %L LIGERT — X ORAEDFMAHIFFELZ KD D E (Expectation)
AT v FNEEFET A M (Maximization) A7 > 7 EWD 2 DD AT v T EHED K
T2 & T, NT A—X BT B R EEE 255, Dempsteretal. (1977) 1%, Z DMV I
LEHREDO T LT Y X AZEWT, HECLENEFRIIEmT 5 2 L 2R LT,

ARTIX, BET — X OOMTERSAERET 5, ZO LS RIEHSARICBET 5%
EREBOBRE. EMT LI XLADIBEOM AT v FIIEKRTE, —DRIOE AT v 7T
HESNEFORHBEEZZTDOEEM > TRDE 2T v I TN D St 1735
ZRODDLZENTED, LT, ZOMBREORMIMHFHELZ RD D Z L%, BIET—
B ZBHEIC Lo ofiatEa sk s 2 L LB LR BS,

INTRA—=B 5RO DTOIT et EE & R LEET 2 EM 702 Y X A0 BRI 73
FHEELL F D@ Th 5,

FEHEFAERHELE LIZEM 70T Y LD E AT v AT, (1) ROBEF—2Y, O
AR EF VOS2 S E | FRREE LCRET 557 A—5 6, =(4,,. &5, (&,
SO EHEE LT3R f, ) £ ZRHT D (0 v 2O s 130 8 LEFF OEKD),
Ty I B— Ty I E— e a—F 4 T ZADHIN DD Var(f) =1 & K5
BTN BT0, (2) REDIRIIF—2 f, OHFHE £, % fio) =4/ Do *V, &
LR B0 0 1 S0 = Ay +86,, ThB. ZOMREE . 0, 6, £ fus
MLULTFD (3) KXo L icEtans (TIEHAEORRIIT —% D),

o (] Ao «T=F 7 150 7
f;(s)f;(s) - f;(s) f;(s) + ( - ) - ft(s) f;(s) + z (3)
v(s) v(s)

KIZ, ZOFRREME>T, WO E AT vy FIZEEND A, & (2) RiZBT 2 EYHR
B RO HDEFATKRO L D IZFHET 2,

vt t(S’) (4)
ﬂ(s) t(s)

(s+1) =

S EM 7 V=Y R ADBEIBNIIE VS, T OFELZHD THRAT L7z Dempster et al. (1977) DIENIT,

FEEEO®HFEHICIEH, JBEREICOWTRALTE Y, EFHOLEDIZAHA L O L LT, /N (2008)

Vb b,

T W7D 1 Y T A%, Stock and Watson (20052)D 7 1 7T KA LCHER LTz, HAL o7

Stock and Watson (2005a) ® Gauss X — A D7 1 7 7 AFILLTFO7 RLATAR I TWD
(http://www.princeton.edw/~mwatson/publi.html) , 723, AFOT' 77T ALY, HHE OROIZIG U TR

2
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£ 1T KD (5) REdtH+ %,

1 , _
EE 41y = ?(Vzvz =V, fuso ) (5)

WD E AT v 7 (s+1) OFDHEHRE (fr from) e BIDRT v T OFFENEHRD
NIZEFED O, = (A E8ny) EVAITEDE | FRRICEHE SN,

WK%@@T@ZMF%WW\ﬁ®=%QNﬁTkﬁétb\§)ﬁf$%%K%%

' A~ A~ S A A 7
SIB S, OIBVar(fo) b Var(fo) =1, S, = S+ S = LT
2.

@) REDOHT. (5) RIEDOE 2DV, £, 17, [ = A *T £720 . ILAHES
G)THE. (@) RFBBO [ f o =T+T b A IHE LAY, (5) Rides, L% LS
ﬁé(Z@rﬂ®45=%@L,:@iﬁﬂEM?»ﬁUXAT@\Wb@ék@%%%@
tr (2) KOHHEMNRN D, FEFEOTIMEELZRVIR LR TS LIZL-T,
RT A= S OWHIEEAFD 2 LR TE DY,

3 HEHER

310 T—X LT ER

FEOREKRIAE S LT AL LT, BN HbiLts FE GDP OZ& k= (101
N— | FETHHEE SR 2 AR T O WD, S RER, KT Y T 9 BIE (EEE,
BE, FE, VUAR—, L= T T4V AV RRVT, XA, HE) LA
A KE, AFF EE 2—eB 3 VE (FMY, 770X A2V 7) OFF 16
1L AT IR IO T — & A% 16 7 [E el U TR FTREZR 1993 4R26 2 TU 47 5 2008
EE 4 ECTh D,

B, ARINTHRWHREO AN — 2D FEE GDP (F24H) (2O T A ICHER
L7z, AFINTODLILEHR—ADEE GDP 7 — X IIKERIZITTHY ., P50
BREORTELIZ /> TR Y . W BALO FHFREE AR E TE RNz T
%1,

PF. (1) XRoF 7%, BEO, Q) X777 2—BOWREL -7, FTAERRD

8 ARG DET L TITRRY R LEHZ 1000 EATV, T8ROSR SR ST,

O F—HIEARIEBRENTEY , 16 WEOEMAT —Z 2O TITT T, BARMBEZE LT, BT
REFFO &V S IRIBEGLAFER S T,

10 thE o U] GDP #EEHz OVl 44 B GDP D 348 B & 28 GDP ORMELAAFE STV 5,
7272, 4 B GDP N5 = & OEFE TH 5 DI LT, 228 GDP IZ4FEWIED BREEOR4EIZ /2> T
BO, IPEH D8 OFEMITESENICIIATTE 2, T2 T, 4HGDP BFEEGDP %L b, \»
D 2 ILHEFEZFEHINC 2000 F & L, ZORIEOSINEH I L 0FEE GDP OFEFEFHE LT, stHE AL
DFEMNE, BRI 2 — (2009) 2B,
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FNEERANT 5, 9. (1) KEHEFIT D, 7 7HOREICIT AIC, BIC Zfiv, HEZ
T3, MET 781 THD VAR (3. 1) 25 & O REET-,

Wiz 2) XEHET D, 3, 77 7 X —OEERD D I=DITBBEFRT A S E1T ).
WS ONDERRL T 7 7 8 —ET NV EHE L AELBREICEVEORET VEABRT 2,
HMET 27 7 7 & — T HH, JelEsEE (A KE, B4, KE, 2—elE), 2—aE,
HEZRSET VT 8 WE, BT VT 42 35122 %I L7 NIES, ASEAN O 7 7 7 X —
Nz, BARZRWZEE VET 77 &2 — XtV — NOREXZHIETRT 7 9%
EH (PEZET) LAEEZOESODIN—TEFTHIRT VT +KET 77 X —DEFS D
Thbd, INOLEHAGDLDETT 7 7 ¥ —OEEHECLTNE, BERKREIZID 777
S —ERET D,

IR, %7727 2 —%fE LEHEBIZOWTHAT S,

W7 T HIRICIGE L7 7 7 2 —EBET HBRICHEEZRW-OIX, T 7T OHT
ZEH L2 KETH 2 PEORKIGERDS, AT 2T 7EE S iz Liz8h& 2 LT
% &\ 5 Moneta and Riiffer (2009) @ dynamic factor model D HTHFERZ I E 2 7272 TH
5, b, TEHEZRS ET7OTHEIZIEL T, 20T 7 7 X —DORBEEZIT 5 LR

%%&W_ELT20®&w— Zani, ENENEREOT 7 7 Z—DEETIZH
é&ﬁméﬂéo%ﬁ&w—7®Nmsiﬁl\m%\vxw¢~w\§%\%%ﬁw~
7D ASEAN I~ L— T XA 74 VBT SILD, ASEAN 7 )L—Tn A U K
XTT BRI LT DL, D ASEAN GEE L LRD & A RR T DG B3 - LD
Va7 RREL, WEEOT 2 THR/NINE WD L) IR R E S A A L TERY,
COZENELABERICLEEL WD EEZEE LD THL,

—Ji. WEZELERT U7 9 DEITx RVAR L — N ORENEBEHT 2 4R8O Z &
STXERENRHY, ZORTRKEERT VT 9MEITIERGD T 7 7 X —DB%5%1F T
WD AREMEN D (Moneta and Riiffer (2009)), W7 27 & FEIIx KV — FE2ZEIE
DX 0ICHBEFEL TCWABHIZD, M KL L— b OZAEREE D% B i B4 /(B
Rz FROEHERIC S TWD, LeBoT, KE+ET VT 777 ¥ —
M RLL—kEo#EhEREESND,

SelEREE T 7 7 — LTI AR Z RNt 6 WIE T 7 7 X —HERE LTZOIX, AR
231990 FEARLARE, [biLiz 10 4F] bt d K 512, BINTHO 72 2885 D15 i 2 1R
L72ledTh D, ARROHFHAMIZZ < Oy, 2O E ER D, AREE O
7 HEIT® EE X ECEGRKEECH O, AFER CORMKEL O E WS S THET
DRIFZVD, 2O XD R AKDOEAFERNZJEEET 2 0LER D D,
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