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1994 %11 A (55— 1)
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1995 %11 A (%Eﬁlzn

t:3 5]

leifn‘t‘ RETERRFISFCBVWTIOT TS O T 3 BARKRTE (unit roots tests) Kk
N3 SE (co-integration tests) DFEHBEERRTIO b v v FILBEX(LBERE ST
5%%mu§ot%%%ét6?ﬂ%ﬁﬁk%uc&%%ﬁ?é.mwﬁﬁﬁk%ﬁv
BERZAFEF VB W THARERR U1 RFE IS 2H-IREHKTRD Y 5
ZERET S, COFRFBERAVIEZERTBRTINICBVWTBERLRBRAMTH - 12
D, BEZ(LAOEEVARANTH 2L bEEICREZWLRTEIILBRETLH
EOERTHS. LEERELZEU IO 53 2OREFKABRERAYSHENT SO0
T7 359 VEBBORERICINEST I EBREZDT, Yiab—vavickhZzok
BRAHOHE:2LVRELIEERTS. BEIIREEXAVWTHEABELV—-F(H: Fu-
TNy) LEXOREHE - HBRIVEZSITL, FFLCOVWTREMBOEECEEN,
BEICHOWTREBTENREREB . i HBORMNEHOMKR & L TidkfinsRaE
ELTTIREL, 220 vy FOREEGERERRT I AN LIV BH LK ENE, =
o BEBRRFVNOELESITICBEVWTREL(#ELON 2 LI L > TR BEAMRRFE LI
FIRBRIC W TOBREORESEEBBNICERAT2 L0, UULAEBFHEOL(L
ZBEYICEBRFIEFNVTRRATEICLEBIDEETH A 5.

BRER

BATHR - A0S RIEE, BERL, HROEAR, RE»L B ORMIR, vy FOHRE
BR %

*AFE 1 BRI TERHITICB I 3 EEMRAEE L TORERO—HD %2 LD bDTH %,
AFEIC BT A M EIC S W T IMERERE R (FE T EEEW ) OB /1icE > TWA A, HEEE
ZEHTROMBHZETNIIFEOEITHS. 1, BT I LHI3ETOREBRICBVWTEIS
B (BAFTEMALR) LOFEGIBRTH - 7= TH IS4 5.
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1 JrsHic

BEBRLRIOHBST BV TRBEICE - THRNLEBERCOREEH®S
REBHBENE>TVWE, 27 uBEF—sPE&MF— s 2> THRELHHN
BRFIEFAEMTRDHB &, LI LILEEN (stationary) I EF A LD b B
5B DOIEFEFEY (non-stationary) KA EFNVDOENHTREDOLI VW EBHE
EhTW3, e, EBF— 5. LHDIBRAMBECHERZE LV - IR EDEE
BEKEOEHIEEVWTR LELEHBENERELIBENTAVWLHKEL S
IIBBRELEOGR D ENTE B,

fhs. HEBEBEESHOFELE L TEENCAVS ATV A EF Vv TRLE
LIZHRNS 32 VWRBERBILHERAZHTSBRANERCBVWIEENTH S
CEMERESATVS, BEAD= 7 e BRFIZAVTAERLITOHALE OERE
AR TRCOBRERERHCRLIATWALEEILSNIH, HIFENEREL» S
THLREASIWICKIL » TRIATREHKIAIRFEO—D2TH S 3. (EFHOK
HEBLTROCWETCRIHBEFFEPRUHFEF CL - TRAUBRESESRE
ENTVWDE, BROERNLBERTOEREOREN KO U TR ER—BI
FERUEFEN I, BEEHCL-THCAKSZFEER,E LTS ¥ 54
v # — 7 (random walk, B35)- EF VOB EBEHS TV S, —FIC5 v 5 4 -
VA =7 c EFARLENEZRRLALNGBELFINIRERRIIEFANVEER
HRBREERFIEF Ve LTRET 5 BB RBALR (unit roots) ORE. 5
i$3£#043 (co-integration) DRE L E o 1 RTTOBRTNIc BT 2 HABRORES
Ric oW Tit. # Zif Dickey-Fuller(1979) MBEL e FES LA SN T W B 2,
%z D fthic & #] X i Dickey-Fuller (1981), Phillips (1987), Phillips-Perron (1988),
Perron (1989) B &t K W RIBE W A HENBUBREL LTREZH B VTH
WHNBLIRE-TWB, 5. #Ef7OBEIR b & b & Granger-Engle(1987)
KEDRIBENLHN, REESRET>TOIHAEOMc BT, WE LT
LbZOEKEERICERINTVWEVWOLERRTH S5, HISMEORTE
DVWTRERZEOLOBEMBHD 28, FBIBVTR, UTOIHTRY
EICEBRTTDODBAUARREDO—RBLELLTELTESRABILEET S, CHETIC
FFPRE & LT3 Engle-Granger (1987) #5322 L 7= Dickey-Fuller # € & | A
T %55 % ik L® & LT Phillips-Ouliaris (1990), Johansen (1991) 7% & 5B L
REEBHMSREE L TEHIN T, RETRLEILEERESHIEBVWT LA
WHONBXIIRIE->TWB,

CHOLRBEUBRPEMASMFORINRESFERFR I BER 7747
Y2 (&8) 20 0& LAKEENRIBSGFTCBVWTHAEATVWS, LALI
B, ChETRICTCETAHTEOML bHABRBTIRESRASRESNT
B, TOPERIREOERTHZEBRT 5 LPRUBIBELH2LITH 3o
g, EBOF - BBV TRABRESRXN P S EORBFEEZAVHIER
WOPRPERBIESH D LI KBNS, T T Kunitomo (1992) 25 LA
BERRIISFICBYIEERH]OL XS HBMARRER TR
DPVWTRRSNABRABREFRNERFEN Y S, S{OREHIBOM OB
EREBTILLOILETOHRLVWHEEZREL 2,

AR TRIFTRMBCEEL TCRHRICANSGERCE > DI2K>»OHELEE
T5. Fit. CHETRESHTLIRMGREBELDVWTBREIN TV IBEL



bicBZbRBEREEET S5, BRI/ 0BFPEMOKRRIIF— 5 TRRIZ-
D LAEHRNIF LY FEBEINDZENDU(IV, LiedHsT, 5 LK
BEBZRFICBT 2EFREUHZHERTIBECRIITCBIIIEEN LY FO
PBOEBKEBBBEELS, LhLUEMS, BURRECEELTIORIER &
DHFLHRRIDIEL, KEOEIENMAES S5 Perron (1989) A OB %15
TIEED SEEL 2o Perron (1989) REELM L v FEZ OBAMABRRE THRE
LTWB &) RHARERoETEETRE. BADO L Y FEASAN1ES
ZEIRETHEHUBOREZREBKELEDL->TLEICLELEERHLTWL 3,
FEOHMETCRBABMZSUCKEO /7 o BRI EZAVTHEESHTZIT-TWS
B, BB (1994) RU/NE (1994) REBE GNP 28U HADO 2 7 v BRIjico W
THREIBOEENBONACEEZHELTVWS, CHLAHRRVWTFAL—EK
BRI DWTTH 2, HEOBRIIEZRSBECIEEN LY FOBEL
(LB VIR L OEBICBA2AEENSIEEREFERBLTEI ) COIEHISE
RTERFcBIT2BABORTEHMERUVENPBEFORERBEE L DD P
TKERNCBEET I L LZLOBENH I LILEZSNL D,
CCTABOBELZHOPULDLHHELTELE, TF2HITBVWIERTE
EERFleFricBit 2N ERICE>LIRANBELEBET 2, £ T3
MRy Pl 2BELL2EHCHEAAL LB TE NIRRT
THAFLVWREEABDI S A 2RET %, TOHHEBDO 7 5 A CREELRE,
55 aRE, TVFRERELIC(CHONTWIREHEEZZEATVWEDOT
EHERFFECBICI>BRESFEEHINLTPELLTEATVWS, £/, BT
BRESIHERBRTERIICBVWTHEELE(LABRNTH 72, BEEILA
OEKLEARICERTHFRENSTNERATH2ESICbBBICTET 3 C
EHHAEROTERDTHECHEANLEVWI L 2ERT 2. HICEBRYI»X 1K
DBECRBREMORESBAUBLHST 2RERITBEEASDCLERTIENT
32, LiH-T, XETCEATIHER N v FEARICHABEEZLZHS

CRAAREEOBABRBELC D VWTOLELEREHKIRESA T (NS, &5t

CTEAT AR BIBAURBRERPENSERTELIRBRHELSLELZLT
DHHEEZRET 30T, 1 RTEDERFIICH LT Perron (1989) B EL 7
R BI DB SHLOBRTEIVENITH S EBHFBENS. £/, Perron
(1989) BIFA B VWL I P Ly FE(MAZ SHBICHIAL I ENTELDOTLD
ERUEBH D EEIERHTE. BHORRIOBRIEEEGHETN TS 5 & &30
HBFROTAES TR Py FEEPEEBHLTVWIAEEDHZDT, L
YFORLEBRFEEZ W TIREX IR OIZBAT 3.

REAFTRAB CRETI3HIBOMNESHORBALRD 3, Boh i
ESHRLELKHE, 575 vV 5itE, 7V FEHBE>VWTHEBEORZE
LTW3 I EBbhof, LOLENS, CCTHON#FESHIRTS Y V&
BORNMMONH LB 20 THUHEPHEBEEEZOHME LB T 3-2%1
ok ilHMontnHhREFNAT S LRERB W, ZoT, BXicB I
277 uEESRTRISUSLHMEH3 FLry FERBE(T 288 ELT
GHBOMENHOREELE Y 1ab—vs YRIDERLEDTEBTHE- -5
mREWMETB.

ESRFEHTREBRERI MW AKIBLEZOMELHORXEB > THED <
uBRFOSHET-APRHABERERENET 2. BRINF—2 & LTHHF



AWk RAEAELV—F (H: Fr- 2V 2)RUBXOEBRRSE - EEHE
FiNTHE. REDERLLTREFABL-POF— S RODWTHREMESR
Hxh, #f02BEBH 2 LBBoN. b5, EERSE - BHERV|ic-oW\W<T
REELILEZZRTHILEHMBROBEECREENLERBE SN, CLAEHE
HE - HBRVOMEBER Ly FPOREHEFRELLTLESAZIEBERTH S
tDERBOoN, ZLT, ABFOEELoBoERREI LD TOH TR
RE, ABTHONERNEROEHIKFEMNRELTCTHIRELEDTB W,

2 ZRITERYEIEEFE
2.1 ZOTORSRINCEIT 535G

BEHBBEEEFVEBVWTIHNEEREGRTRZ by, L4 3 LBEHE
BEeFNVOFEEE (reduced form) R EEBERTI € F )V

(2.1) y=Tz; + A4y, +-- -+ Ay, + vy,

TREAEN B, Lz B K" x1 OBEREKTOAEZEH (strictly exoge-
nous) X7 PV THBIELEREL, 'k Gx K*HEITH], Ay,... 4, 8 GxG
FHIT, S5k, G x1 DBEFENI FVERLTWVWS, CITFREERK
Yo, 25,01, , 25,0, 254 POERENI0-BEKELE I TRy, ik F—TH
Th3. CCTBREHvBEEHGELREMEIBITHN

(2.2) E(v|Fi-1) =0 as,

(2.3) E(v0i|Fiey) = 2, ass.

*ERT 5w NF v — )V (martingale) ZEHBERETH 2 ERET 5. BEDOHER
FiaBEBA o b ETREFOREMNESBTIINR IEHOMBTHE &
KEEBELTEI3Y,

COBLERERFEFINOBRNEGRIEFVOHCERBS IcL > TRE
dhad, TCCHCERBL,OBEHFER%:

p -
(2.4) [MWIg—> M4 =0
=1
EBIS, A THEHMEIELLENNCRBT 28RS 2B R =
FLNREBELEBVWOTRDODI EEZRET %,
TRERZHF {v,} BH\WITHN THfiEo, 8L - HBUTHINR(—E) OBFICIZ S h & DR

REBNCE SRS, LA TLHIOTES &EH 6 LM\E*&‘&&&&@?&#G#EE}B’M%
feadnsd, —EESUC LI UEENI 20D SREL TH K.




[RE Al BEAEX (24) 2GR T2BEEE%2N (1=1,---,pG) £+ 5 &
Ml <1

TH Do
ELEBBRIIEFN(2]1) ZROLICEEET Yo

ye = Tzi+ Ay, +-+ (Ap1 + Ap)yt-(p—l) - A‘PAyt-(p—l) + v,

(2.5) . 2
= I'z;+ By, + ZB;A%-(H) + v
1=2

CCTI/ERAR L LREFARA(=1-1) 2Th¥Th Ly, = y,,, Ay, =
Y~ Y1 KL DED B BRITIIR

P P

B, =ZAH BJ =_ZAt (]=2’ap)
1=1 =3

THEZ6h %,

BRIINOEESTICBVWTRERIF— s 0ERF {y,}ic b vy F2dH 535
BIRRBREBRNCB, =IgtsWT, BERY {Ay,} & LTEFRRT €7
EHTRODBIEBTONEEND 2, —IBERT {Ay,} WEEHERS
Bl &R {y} df8 (1) BB LANI EFETALTVE, CC
THRERT {Ay)} OBRERIVBERNERLZ I LRROKETEF ST B,

[RE B]: BEAHER

p «
(2.6) Pl FED PP : A
1=2
PMETAEEEEN(G=1,---,(p-1)G) LT B &
])\." <1
Th 3o

RicERTEHRT {y,} BEOSBERCLAB->TWB I EE2BHSIT L S,
(25) AL BOWTHERKTHAB, =Ic+B* ¢BVWTE&HET &

p
(2.7) Ay, =Tz} + By, + ) BiAy, i_yy+v:

=2
THEZohd. & CTHREMTIIB OB (rank) %

rank(B") =r



EEC Tt L&) COMBrck S LEBIRIIEFV(21) TEA LM BH
#9l {y) ORERHRIROLISCHHET B EBTE2, $FBEr=0 D
BRERITAB REaiTH e oBERY {Ay,} 0T 2REERT € FVEE
Shd, SORIREBOKBETTRIDOBERFIIETHICRLZI LD %,
RIEBHEPRTI—HTE(r=CG)BEE2EXLL). COBAGLRIEEAOTT
BERRY {y,} REMAREFLBTVCEBUTOLIRLTA D 3, (2.1) KB
2HCEBREARAOZEHA %

(2.8) A()) = NIg— i AP A

=1

EBCo CDEERMUITIIB 2MHE-T

(2.9) A(N)==N"1B* 4+ (A= D[ — ij 3= B;]

=2
EHEEETENTES, CORBAELBVWTA=12RATHIE

|A(1)| = |- B*| # 0

LB, COTENOHABRBELHER 24) OBRTREDADRVWI LML
5, SR ICTCEEHIBRORELTA=1DMic |\ #1 LR EBEMBEEL
BAERRN {y,} REFUHOREZERELTVWE I EBbh 3,

BEric > WTOBBOTERRBOI<Kr <G EHNBI3BETHZ, COBODIE
ERUORITBDOLERICN 2, FCTCCOBEIROYVWTOLBEERDO LS K&
BELTELHTE L, T S, MBONHRBETHINEDAIRTHILS
ATBW,

EE 1 BERIN{y)} B 21)CLELBVWVREAZKBRETSAELLI, CDLELE
ROGH (C) L&H (D) RRIETH 3,

[%&# D]: (i) r = rank(B"),0 < r (= G~ Gy) < G,

(i6) |, D(1)B, | # 0,

(it)) \; # e (6 #0, j=1,---,pG).

1 La éB RENFATFHB ORFIRZ PV ERITRI PVRERTERY
PAEFIRI P ELTHENRTE>R G X Gy (Go=G—r) ITHITHRIZ G, T
3. £ic. 2HRATHID(N) &

P
(2.10) D))= ¥"Is-Y »¥B;

1=2

TEAoh 3,



CCTHETFOFBEHFHELRRTEC o REF(C) BBEUBROEEKREELRL.
HAUROEMBRITLD DRV EEZBELT WS, & (D) BEMSBEFED
ZUELLTICAVWOhTWE, BERKOER» S&E (D) o TRk

(2.11) B*=af

ERBBERro Gx riTila,BRHEHET 5. CDEEGXxGy(Go=G—r) 1751
a,tf, DENXI b VBERENTNaLBORIIXI PVEERLTWVWS,

CORRDPOHMSGEEFEORZLEERTE L L THONTWAMEENESH 2,
& (D-ii) RPIAEREBOTTR—-MIEMDILDe COCERREB OTFT
BIT7 D(1) EERER B ELWHO L TH B, BREICKHE (DHil) ko0
ERLTEII CORBEREHBURCPACHMBOELELIRT 260 TH
5. —MRICBRFEMBEMRCPAOHMRPGEET 2 A 2HkRT& 2 £ > QHHR
BEGERSDTHTILRIRABR LS TH 5, 2

Bl ZEIRE B 2&H (D-iil) oL BRETOTARBETER VW, L. D&
SBBAROFAESETENCHBERLSBOVRSIEEEAZBELTHD» S C
SLABAUAREHRLTBIEDBEIAONL ) COBAIRREEA 2RO &
SNBETEILEND 5,

MR A’ BEHFER (24) 2R 2BEHEREE N <1 XN =1(0G=
1,--+,pG) 2 LTW3,

# Z i Johansen (1991) O ERLCRALEEH DB EHHBEOA E Lt ETIRL
OLPOREA ZBVWTWS, EB1LIDROGEBBEONSZ I LRFASHLTH
590

Rl SERBRIIEFA (21) CBVWTRE A’ OFTREM (C) & &t (D-i)
RO (D-ii) £ REASTH 30

2.2 [EBSRHDRSHRE

EEBEBRFIEFSNV (21) B 2 BARERRUVANSREORE EE2E X
9o (27) 2BETHIE

(2.12) Ay, =Bz, + v,

CHEHECRBETEIENTE S, Tz 3K x1 DEREH (predetermined
variables) T& 5. (2.7) XL D EREH L LTERK

z; = (z: :y:—l) Ay;-—la t ’Ay:—(p-—l))

EEHSTHBICEHR S N ABRIICB W TERIIZEZBICOI T 318 IC I BHBATIRCSE
FfInRERE K ARIEBEETH 508, RETEHBEIMEZK S NSO IRIEH .




2L B0 THELEHO K
‘ K=K"+Gxp

LB, BB B Gx K DREBHEHKITIITSH S, Licd-T(2.12) Rz
RIAEE Y {Ay, ), RPALEL {2} OFEBER/EFNVLABB T IEMBTE 5,

T BETVBOBBICDWTORERHKEZEL LS5, BHER~NB2AIC
MLz, = (21, 20) 21X KIRE 1 X K,ORRER~2 P vic 8L, BE
7518 = (B,,8;) % G x (K1 + K;) Tl BE L TH o RITHERKITHIB, DB
&%

H, :rank(B,)=r
TERLTBI S0 COTHIRB,=B"6,=(I'B,,--+,B,) tBFEERHE H 1
FE1OXKEDL) B LTWBECERESHLTEH S 5,

RANEEBET BV TEICAOATVWACDORKTIHOBRKEERE IR
b& b & Anderson (1951) K &> TR UDTEREWALMETH 3, 3 TEL
BEFEFNV(212) KB 2BHBRBHCL VT 2RERTEEHVTBI 5, &
FRHTIIPOR/NEREECERR

T T —1
(2.13) B =) Ay,z, (z ztz:> =AY'Z(Z'2)™
t=1 t=1

THEXSN3, fL. TREXE, AYRZEE~7 t o {Ay,} oBRIE» S B
3T xG1i5l, Z=(21,2,) % K(= K+ K;) BO%RRER 2, = (2, 2,) D
BRE» 5B 2T x KiTlTh s, REBPMEREECROITIIEHEILT

[’:‘(ﬂhhﬁ;)
EL&Ie TITHREENLFTIIRENENRKRTIG = (8,,8,) cxdind 2
EFBTH 5,
FCTH . TEZON3BBREOREBMBEEZERLLS>, 0<1n<...< g
*EEHFBER

(2.14) ’%@T —v2[{=0

KX sEEFERELL S, 7L

Or = B,4A.10;,
! '] ! _1 !
Apy=2,2,— 2,2, (2,2,) %2,

3X SIT CORERBEFNICIBERFCB I 2B EFER A vicBF 3 Ty 28
S (block identification hypothesis) L& &85 & &%/ C & bTE B, HEDRMD
KERIEIC DWW T IdBu Anderson-Kunitomo (1992b) J2 ¥ Anderson-Kunitomo (1994) Asg L
CBRELTW3,



Thdo cDEE&MMENH HHRBEIFRICODOVWT ORI
H:v==v5=00<vg+1 < <vg(Go=G-r)

LMENCASTH S Ehbh B, ROBEG, I 3 R/IERHETRER
AT 3 LEEFHER (2.14) cHIET 3 EXEE SRR

(2.15) |AY'(P; — P2)AY — X"AY'PZAY | =0
TtE5x5h 3, L, COXNZE LTHE

- N
.62A22.1)62 = AY-'(-PZ - le)AY

EAVWEERERBLTEL, CCTRREP,=2Z(Z'Z)'Z' RTHZDF|~ s
PAVBRIEB~NOHBEIEAZRTHD, FEOEBALBEWVTHZIEHLTERT
2HEEARRP, =1 -P;T52 50 3%,

PlAEREBIRSE H & LTERy, 2R BITMic 20T O&Y rank(B*) =r%
EZZHBE IR, 215) P oREFHIBEZEKT 2R CERHALERK (~7 F)Ay,,
HELZH (7 b)) ELT

2z = (z: y Y15 Ayt-—l) coc )Ayt_(p_n),

zllt = (ZZ', Ay:-—h A Ay;_(p_l))
EENEEY, 320 CHEAT ZRERE Hy & Hyiexd LT (2.15) o BEHE
POREXRHBEBRT 2L E L RBEHEROBU A ZD LEAWETIRWI L%
bohPLHEBLTEID.
ELBEFTICBIT2REDOLRELM (Anderson (1984) E8 E2ER) ZHWT
BEREBRCH L TCARERTSRHBOBMBEOSEZHABLLTELL S DL
EMBRGRSE Hiicdd 2REHKIFBL LT 53 X RT1 2K

(216) R,Tl = g(A;‘a“"X“Go)a

REDEDBEIEBTED, CITOLKA < <N, REFEHER (2.15) %
BETBENSOEDLSBAR GEOBEFETH 2, B g(-) k20T g(-) #8
BOoPREKTH> TROIZHEMET 2b0ET 3,
@) ¢(0,...,0) =0,
(i) g(A], ..., AG,) BREA (A],...,25,) =(0,...,0) KB VWTR2WMAS TS 3,
(i)
99
OXr

' Af="'=>‘&o =0

CCTREHABLELAULOHNKBERZHCEENLIOTHS. £
D —BEHBDO I SR EZEZLBIERBTETH LN, EENEBENLST 3 L
CCTEALLREKIERBOD 5 2R+ QIK—BNTHE2OTEABTCRIDI 5

9



ZADHEHBOBICEET 5. COHKFNB RIIIBRL2RXEANLBHAZZA TV %,
Anderson-Kunitomo (1992b) i 8 Z 1 {v.} PERSH I LBV, 2O&EME4
RS R, =N(=1,...,T) LB 3H—5BOREDT THE RT1 »¥RHK
Hicxtd 3 LELHKIE, 575 Y- REHAHE, 7VIFRIHEEZSATL
BCEERLT VWS, Rt HHOT T (-2)x(MEALEL) &

Go

(2.17) LRy =T log(1+ X))

=1

TEAoN3, BRI 75 v P2 BEKHBL VIV FHHBRZ A ZEN

Go A*
. LM, =T I
(2.18) =T T
Go
(2.19) Wy =T> X,
1=1

L1335,

R L 7% st B & L T3 Johansen (1991) BALELEH B ERHDS D EF VT
BOTEE10&HED-() cxdd s LELKNFBEZZEVTWS, Johansen (1991)
BEWHHRIR IR ERIEBFESLRNLTIENTE S, % Kunitomo (1992)
LU LETHBELARBIZOT CHARANSEEORRIIHT IRERITEZE
WTW3, CCTEWLHKABOELS 3 >OKITR (7 Vv PR, TELE
HEB, 575V RYGEHE) ORICRAFR :

(2.20) W, > LR, > LM; > 0,

BRI T 5. C @K%Kﬁ)%[ﬂ-@ﬁ?ﬁ%}ﬂh\f*ﬁﬁ%ﬁﬁ E3-oDEkHBEOT
TRY7NVIFRABRBERRELVENTIMEIRLY, 575 v Y RHEF
BRELCBREBRHZIVZETI2EBNS D, LELRGEHBRZOPMIcEZC
Ehbhr 3., COBROARZRARIBEOREEREFT vV TRICMS OB
#Th 5.

S5 G=10BAIBULETHRPALAKITBIBO THMICTBE I EIcE
BLTHCY. ARSHOEENAZEEZAVTHEEEERZAyY, HEEHE 2 &
L-BELHf%E URSS EFiTBHOMICURSS = AY'P,AY L7335, 214
E#CERALH Ay, ALK £z, & LABREFETZ RRSSET TS
i RRSS = AY'P;, AYTHAZ SN B, ChoiBEMES & (2.15) 2@
TrREIBOEFMER

RRSS - URSS
(2.21) A= TRSS

10



tRENB, LIth-T, CoBSIcRPAELELKITR (2.17) 1

RRSS)
URSS

LB, COLIBHEHBOREREBEENRBEFELSTOHBVE T AT 2EE
K—HLTW3,

(2.22) LRy = Tlog(

3 mWERE{LE IS
3.1 L RoEbE BEHEED¥E)

CCTHBUZLEBERESV (21) R TAHALEEY {2;} 0&ElicoWwWTZE
ATHELIo —MBEEZRFIOPICIBHOLELE & bIERNESH (L v
F) BRESEALTWBEEASNBEHBDRL BV, FIAEKREIRBWT
ENMIIcEE GNP PELERREDFEN 7 o EHOBRIINES2HET S
E, oI 1930 FREVURBIELIBRETREHO I L Y FHERER->TWS Z
EHEERENE, /2. CCINEREDHBIc VW THAIRBIIZ 77 Y
DLEEFHEEBZE 1T FRAFCBELLOHBEBROAIBREBVWTEIERERICE
2P L Y FREAALTWEIEDBHEEENS, 5. 1980 FREELSHAE
BECRKERIBENATIEPEETWEETERAENTH A5,
CCTEERTNEMBERCO L= 70 F— OB FNEBHIIODVWTOHE
LT, ROBUBOREFERS LI LI LY FOELSEHL -
Ll EE LTCHANMREDREEZH >~ TREZIT>»TWVWB I ETH 3, THDLBE,
HAMBERHREDREBECREBERERVHIRROVTRHICBVWTHRIL T
2HIE, TROLBHEBRRELTERE LY FEABZERELTWEDTH 3. &
S ltew s HicBd 3Ly FEABBEHMIC2KEALITIWT & 2R
BrRELTREETICELRBBESSZ2LEEXANRVTHEALIN?IDDEE
I —EHKDOBE I 2T Perron (1989) BT~ HMRICLD R LD THS» I
Hote BOMBILIhIFHEEFESNIZ b LY FEAMMBBEEE WS 2 —2DZ1L
RABE2 L EAEOHRINBEERIEFVEERN TS > T b Dickey-Fuller
(1979 X VRESAABABRRECLIIRETCRLELEFEER RS A
TLE>ODOTH 3,
BRVIBEZBRTOBESICR M Y FORVWRBIDEKICKE 52, HH ORI
BUAML Y IFBE—RIEETEIEDHD BN, EMEBERFIodIRIE L v
FOZEBREELE s —VERLTOVWAEH DBV, flAE<7 oI&R
EHELTEERABRECYEERO PV Y FOEBHRBHSH»IcEE GNP 0
PLY FOEBHERER->-TOVWBIENEERENS, T BEAEDEREHT
BREEHICEO LY FREFABEHBICRBEEIhTVWR L, $77bL, £H
GNP R D=7 uZH, ERERECYHEREOERMER, S5 k&MNER L ED
PLY FOZEBHRPROVER->TVWBIEBHEHEEIATWS, Chicx Lo
SOFKHHRBEAELLTIAETRBESN TV S A, # L Granger-Engle
(1987) @ Bk ® Johansen(1991) DA E TR EREHOS BHRFLZHE L THEES
NTVWBDTH5b, CORTRBUBRIELET ZBEICIIEEBNICE R IZERA
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CHIT—F OB LY FEBER D EZEKLTVWEDTH B, £ TH
HTRETFERTEHERIOBEIC LY FEABOEL (525 WI3EEE(L) =88
BT ACERIOREFEBEDLIICKEEZZIIDZERT LI LICL X Do
WEE"OBZRMNEFLVRFL Y FOED TEENIKEHLTWSE I LEHE
T2, TRHbE, BEHFER(24) OFTXTCOROEFER 1 LD db/phEWn
ERELE Y. WICEHAYWME[0,T) LcgloZEMRI<TI << T, <THd
2ELTERETBILEEEXS. $FERDT(Y),i=1,-+,9g%

0 f0<t<T;
DT"(t)z{t—ﬂ- T <t<T.

REDERELL D, 2K EHRIERDU(), (i=1,--+,9) %

0 f0<t<T;
DU‘(t)‘{ 1 T <t<T

KEDEHBELELD CHOLTEALAL2BHEOEK DTL(t) & DU(t) VW3 &
LiED P Y FEABELTqRDENAE o THRBEKEZ XL 2 E8FHEL
73, PIAEIFBEZcIVE>boRRAB /o EHO Ly FEEZER
BIcRRTHIEBTES,

CCTE®D]1RTERTEF VS

q q
Y = o + Z ozl.-DU;(t) + ’Yt + Z ag,'DT,'(t)

=1 =1

14
+ By + 2 BiAYe—(i-1) + Ve,

=2
TRENBRREEALL Y. L Lla;(i=1,0i=12),8B(=2-,p)
H2AH5—DEEBETHZ., CCTEHO MY FRqEDOHBTREEATY
2H, gRRMELTq (K BEOEHEAVTF— s BMEFTIEEELT
AL, COEERRB/NEREETEOEHIKODVWTROLITGEIESIS.

(3.1)

EE 2 : (1) —ZBERFIEFN(3.1)% (2.1) TREAT I L& (2.4) DiRIZ |\ <
1(i=1,---,p) 2k l, () ZBAT(T) =1,---,9) BTHEMT 5>
n7T

o

e L0<8 <+ <6, <1 EMBIEERRET 50 EF NV (8.1) BWVWT ¢f
Drvy FEHORDDIR g (<q)HO vy FRABEHE > LB/ SN 200D
BNERETEEALTSE. COE&ET 50 iko2NhT

A

185,



CCTRELUEAMTHREL BRI hTHBNET I LV EKTSH
D, PIAERICb> & bHMILLTS = =5,=0¢32LHOBHI|L <1
KohhboFE*DOHTRBEIERNIC I KINKET S LEBRLTVWS, Hic
q=1,91 =0 &9 3 & DML Perron (1989) 0 EE 1 cH SO HERIc—X
T3, $1COMBOEBFDLHES Perron (1989) A WA HF k%2 BHENICILE
THIELVWOTHEK G 5. D Perron (1989) DFHE 1 Tt 1 (Rt d B ALIRIK 3%
EBWTG=1g=1q =008 —-FH Bk D BEBEREZELTL
¥3C¢%ERLIDTHBN, Uk liﬁﬁ@ﬁiﬁg{t}ﬁﬁ%%%ﬁltﬁgﬁ
THLREETSH S0 Fh, CITHEShBEREZIIRERLTTB-1) @
BHEZLOFL(ARDZILHAETH 3.

RIEBRTERINCEHBOBELILAV S I BEEEELTA LS. BRI
KBIIA2HEDO LY FERELT

ZI' = (1, t DTl(t)’ M) DTq(t))a

2EZL ) ECABNEBRIEREMROBRE RRNTHESEEZERBLT 1
0<qg <qg)BoElRER>BARCETS L FREK

z:l = (l)DUl(t)" ")DUql (t)))

ERELERCA VTR EF - L RAEBEEL L o COEEBKROGELE
5IEMBTES.

EH 3 . ZLEEBEBRINEFN
(3.3) Y= A1y, + I'zI + v,

KBOWTROEHRRET %,
(i) BELE {v,} DEBBITFIRN, =N (—F) CEEFSTFITH 3.
(i) S RERR LM 2RV Tz, = (2 ,y,,), TH 5.
(ii)g—q120,G-g1—12>0.
(iv) EALARERE (3.2) 2BRT 5,
(v) BEEER

IAIG—All = 0
FHRBTATRTCOBEEMIR N <1(=1,---,G) 2k To
DEOREDOFTOHLFL Y FEMKR2I 2B T2 LT (215) &0 (2 =21 &
BEL)PMEWEH»S GHOEABEMOS AN << ANE2RDBLET > 0 iT
S2HTRDO I EHBEKY LD,
(UZX: 1’ 0(1: 17"'7q1+ 1))
(vit) Xt Bk (i=q +2,-+-,G).
RELEBEERTH 3,

COBRBOXHOBER THEATBVE., XD—BHURpREF VOIS
GLRBBERVEONZEELNIPEHB LIV EELR IR TTHS. EHF
STHVWARKOPTRZHOKXFHITIICR >WTORE (1) R#EROBMLD
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BLBWEBEETHS. ZILEAIC>VWTORE (1) RBAF— s BB E &
LALENEWIGBE LW EE2FKRLTWS,

CCTROBMICI LY FERIBAELLTg=q=0%2¢,LTHLI IOD
CEREMB LY FABBOREMETHI I FEDL ST TOHERE ST
BOWTEELAIBECHIELTVWS, COLERREE 2 1 BOBFMEIR/NE
(IR BH., Do G-1EOEFHEIC>VTE (vil) LDEEDE >0, i =q+2,---,G
Xt LT

T 5

L2, CDEE, F—shoREAMBORBEH :r=G-1BZF&N 3T
BN EC R D EEMORIUESHE H,, :r=G 3ENEhBEEMET 3, L1k
BoT,. BRIF—shoBohsoldBETR1IEOEMIIRTHS ., F15ES
HBOBPBIIr=G-1LHEEFshITREESBV, COFB2THOOLERR
Perron (1989) 0 EH 1 2 ZRAECILBRLABERELLTHRBILBTE S, £
RITEEINCHBOBELELANS 2BECRBETOSNAELEENICIKRT S
CERBEBTIRE VW, AH Tk Kunitomo (1992) 25BA% L /- 347 0o 4 & % F| B
FTHEIELRED LY FABOE{LORESRANDREEN — BRI R RT
KOWTHORKEWILEERLIEDTH S, 20, CHETEIESITTHEDIS
CEDHAEMBAREOFERDVTHHAMROBELERICERANTRBES S
5 EMHERTE .

/o BAFICBY ZEENREBEE L Tid Perron (1989) R E i KE D 7 —
S RE> TR EIT->HER, RROBUBRECL Z2EELITICHET 2 EHM
KM LTRKEREMZBRTDPIALOTH2H, HEROZ /e EHTF—2IkDO0WT
bEIE (1989) W t—HtEXAVWTRE GDP PREHBR E K> W THARK
FEFTY, ChoBERS 7 0 ZHBES LVTRVWTFNSBAURERCHLTEE
MR EFEBEEMELTWS, T2 T, Perron (1989) BIEELAREHETRH
EBUCEESNABELILAB—HFEET I CLERESNTVWAEILLER
LTHL., CORBZBDTRANMOBELRILRBRMNTH -V EHSHBEK
SWTIR/NE (1994) BAHET > TV 3. /DR (1994) TR L b —fEH S t—#
& >\ T Kunitomo (1992) MR #ELHOREZFA L THEADEER
2/ eBRFICOVTEIS (1994) "ELRELR EARBELENER B S
BIEEHELTWS, I LAEBELTALATWE 27 v BERRZRIOEIES
Foo bBABRECPEMIORELBVTREBELILAORVWHEITENIC b ESE
TERVWEERHMETHA L PbL 3. HESF TREKOBARSE X
LTREANCERIFETOBICR D LRFECERUE SN IEEZ TRE
i3 OEJE ) (spurious regression) EMFATWVWS, ER LY FEROEBOE
HBELCBVWIMLV Y FOER(LZBIERIVBUAROEENERICRE X
nNzEnwd TERE» T OBAR ] (spurious unit roots) XU [ A€ » i 03 F14 |
(spurious co-integration) b £ DB L HERECEBLBBELOTH 3.
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3.2 FLY KISk FCOSRBNEHISE

ELEBRZRIEFNVICESELEAREL2EC PV Y FERBET AALELEHIBEFE
+THBEORUBRORTE RS OREFEEZELL S0 BRIITF VI b LY
FOREETIBERR I Y FEEETFRRODOVWTHESP»OERILLBHD 5 3,
#) % 1 Kunitomo (1992) T# K* x 1 DAL LKz %2, = (215, 25) L ThEh
I1xKiRU1x Kyics& LT

H, :rank(B})=r, ;=0

EEZERELTVWS, TN ER,OFKTHD. CoORRIBLMDRE
D—RBEAIBTIESHERL I 2FHOEnHHNRELZRROPICEAL LE
Hiz,. SRTHRFICBABSEETZEFY 7 FHOEK2, KL DRFEOTT
XVEROMLY FEERESNEHOTH 20 BIAEFY 7 PHOEH2,OF i
BRCGERESEETQIERMAR (S Y 5FAa- 94— 7)) RBHO2RDO v ¥
FEERLTLE 920 COCLRBERBRIOEESFCBVWTIREETH S
ST, BT LOTFRARERINATVWELRELRVOT]I RTOHRIER
FEFNVERWTHEZRZLTEI %20
CCTIREDOEY {y:} BWEERTIEF N

(3.4) Ye = a0 + ot + Pye-1 + vy,

CLEM->TVB6DELEI, COLE, BERRE LTOBMBRSER H,
B=1l0,=0TH 2, AR H,,:|fl<1l,oa #0 EFThITRERBE XL
RFEOTHOTT LY FREWOBIEMAMENLE, COERLTRERTIO b
Uy FEIBORBBEZERE LTRA—0REL-TW3, 2EHOE o llig%:
BELABESCRLTLORERFEHALBHRO T TCOBRIEF VickiF 5 b
VY FEBOERE—TR BV TREREOMBE IR ANT (nested) HETRE
WERBIRTE L S, T (32) REDLERTHIE

(3.5) Ay = ap + ont + B ye—1 + v,

LERBTHILELNTED, CORBFATRERBS = -1 ROoTHURKRSKR
Hy:"=0,0,=0 03 H4ENSS,

REBLEBBEBRFEANVEELL >, BELELEAREEAL VY FE
BEz5, &9 5 EBRT {y,)} BEMNDBFIH 2 E0—> BRI G x ri7l
B& KX riifly, BEEL T, By, +v,25 BEFNERBIETHB, £ T
TRz k2, = Az B EERE H,O0RbD I

H, : rank (I';, B*) = rank (B*) = r

REZBILEVBTE2. ABIBVTRANMPRFL LTE R CORFEORERE
EEABIERLEIo RBEHHLTEXIRERIHED Y 5 X RI;Z 225
THWEFHER (2.15) OROBH S/NEVWHED GoEOIRD SEHE L & (2.16)
ATEAONHDOELE)., LA THRECRCOKIBEI 22 THRAL L
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GiEt B RT, 2 MY 3B HEEHE L TALE R, = Azy, 2 = (25, 25)
kxtLT
’ 2= (20, Yo, DYt 5 DY 1))y

zllt = (Z;;, Ay;—h Tt A‘y;—(p—l))>
CBWHRHKHBRNIOCLETH S, CCTREREERTZABICIOBESOHKE
BA RT,THELTBLCET S, BERRCHTILELKIR (LR,), 57
5y Uakiit® (LM,), 7V FHEHB (W,) OFRL(E—-TH5. COI&Eh
5, BERD Hyc w4 24 RBEHBREANICR22EHCHRPLAFEIR X
DHETZIENTES, TCTABTREHBRLELTLEDL ) KHRPEERK
z, = (2y2) 2EBBEER/RIERLEOTEH D, ERIOLD THPEHK
DECHICADVWTEADEICERAZZEVHIMESHTCOVWTOERICKENLE
Wi 5T EBRLoTVS,

STEEEZSUHMNBEFEO S I —2DERLE L TR GxrfTHIBE K" xr

FHlySEEL T, By, +7'2; BDEBNERBIETH S5 OB H,
Dby I

H, : rank (I', B*) = rank (B*) =1

2EILDBIENTED, CORKNORERLOER 2, » SEM2], R LT
TH5IEMTE S,

CCTHRIRG=1DBECRERR HLoORTEMBER 1 RBRIEF VI
B ZBHABRBEOBBIR->TWAILERLTBI). soHHEEHLE
Lezr = (L,t),25, =1 #MAEBRFIEF v (3.2) KB W 3 RHEH —KT 3
&b d» 3. Dickey-Fuller (1981) B8ER LA DR C ORERBICH T 52 LEL
HHBTHZ. Lich-T, &I TOHERII Dickey-Fuller (1981) O8O —
Bt BB enTES.

ST, A CTHEALALRERK Hy, 52 ViR Hi2HWS &KLY 1 RTD
BHEAREE - THRELABRERREMARFEOTTCOFY 7 P HORKOBENK
OREAHRRETHRRTES., COIEERTADHITIIER Granger iK X » T
I8 & /e R EH (Engle-Granger (1987)) 22 LILR T 2 BENLEL B, b
b L¥hhic Granger OXRBEETRBEERTIAY, VERO A EEURTERE
Bzl iMgifReantni, 2LEBBRT TSV (2.1) » SR T 25F
ORMEATRUTRRTLICEDOERERILERVS, KETRREp 3ERT
B EEFBILTVWS. LT TRT AR Johansen (1991) ik /SN
EZEATEORRELIOKBELLbDTH D, HBOHEHR THICEATB WL,

FE 4 B, = A2 L BVASERBRIE SN (31) KB VWTRE ARY
Sl (D—1), (D —ii), (D —iii) 2RET 5o (i) Kk H,0 FTRERBE {y,} &

(3.6) Yo = 3o+ C(3° .) + Co(LYw, + Co(L)2],

s=1

LERBEND,
(i) 751C OB I Gy T
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(3.7) ¢ =0, («\D(1)B,) " o)

THEAoh 5,
(11i)(3.6) DEDIL H >bh 3 TFIEHERC(L) (i=1,2) it

C.(L)= Z Cul*t
k=0

CEMTE. HROER g p(0<p<1) BEELT
ICll = O(k#p*)

&8 B,
(i) P OBB LR\ THRII O FE

ElAy,] = 0(Az)),

E[B'y, +7223] = O(A2)),
LRBE NG

CCTRHRIEALEZRELTCERHFOA LPFELBEWVWEEIB2;, =1T5
Eh oAz, =2, =0&73, COBRIRBEN (iv) BT 2HLRE T L
BB EBDP B, LT, IOBAIIIT OEE 413 Johansen (1991) i
DB BONTVWERERIE—HT S, LALAYS, LD—MFMIIALETHN
BETHIBACRI) LABHAERRBEEARTAER STV, LOREAE
BrpOWIBIKEERILIR 3.6 ROBROHEATH 3, Rt H,LOTTREY
IRES N FY 7 FER, RO MLV Y FERZIRE—DOR¥KENL B, BlAE
ERz, 0PI ORTEENS > TOHBHFEE (MA) ZH (36) KHh 3 b
VY FRPRBOBHBIOKEMEB L VEVREORBERENTI W, ChiIZHLT
Kunitomo(1992) TEA LA b v Y FERZEUCENSEHRO T TRERERD
BB®PHREARI VBB LT B,

3.3 L REBBOHZSRE!

BRIEFVOBRBESEREN TH I L EBELLARLEEZEL LY FERK
' DBEETRIE Ly FERDB LS (co-movement) 5 & WHRFEEZEA T
BIENTES. LD—MHRSLTLLAZ,, =27, L¥8FIR, PL Y FEE®E
2r = (25, 25) EBIS. COLEHMOBRIICHTE LY FEKOESH I
BELT

Hj :rank (I';) =r

EVIRBZEZIDBCENTES, CORBMTRBUBREETLTVWREVWDOT
HNDBEEZEEESRS LD LY FERORTHBEZ L WIEMNIEDLWERSZ
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CEBTELY. CHLAEBEH ;N L TREKHBD Y 5 2 RIG3IEFHFE
X (2.15) OROTH S/PNEVE D GEORH SBAT (2.16) Ric kb BEAL ST
CBTER, HELAEBTIRNECEELTHBEHELTHRE LTALEETH

z, = (z: yYi-1, Ayt—p Ty Ayt—(p—l)))

zy = (216 Vo1, DYy, Ayt_(,,_l)),

LF BF ORI B R ERR - T VS, £ T OHKHEE RT, THLTHY
CERT B, RERHBICHT 3 LELKNR (LR), 575 v U a Gt & (LMs),
70 FHEHE (Ws) b2 ARKERT B LB TE 3.

4 BEHETERDIAE
4.1 BETEOEELT

A TRFERHEO T TCORTER I BONELSHAEEERT 5, BEHo, B&H
(22) ARV (23) REMET IV F U F—VEHBIETH-> T, {EMKIET
5102, = E(v,vy|Fiq) BPIASHERERK2], 91,7, 211, Yy, 2 OB TEH-T
BIWVBDELTBI Yo CCTHREMNPEREORE Fimy REZI-1KBVWTH]
R BEREATH %, &t\iﬁ@l@utﬁéﬁ&iﬁa@¢umﬁfmm
ﬁﬂﬁgﬁyt—layt—zy ¢ )yt—p’ &5L\li%®ﬂ%§+ﬁﬂAyt_l,Ayt 2" Ayt—p—l)
§ﬁﬁﬁéﬁfuég&kﬁﬁtfbgvoﬁ*ﬁGMﬂﬁ$%§<%kﬁ£ﬁ
{2} RUBZH {0} K2V TEOLORBGEVBSBETH 2, T TETTAETHE
SO DEREEHBELTE I 3%

(1) BREHT {2,v,} 20-REE Fex L Tziid Fory— T8, v i3 F—ARIE
T 35, THIDLIE Fo—alfllTH » THELEHT {27} k&

(74] ot t
(4.1) DS 2tz wmﬂaﬁmmm@%st,

s=1

2WMETEHDELLI% S Tm(s) ik Fo—TRITs OBAKTH 0, THIM(L)
REEFETTITH S, TEHE

(4.2) max z (DyD3) 2 — 0

t=1,-,

LITORMRBIBRN TS 2 O TIOALIZAE 1 I~ & S icLITTEIF 2 345 mE L
TROFEE S5 EFEH 6 OFEROBEZFIFH L TORERBEL 2 SIRWVEAHB W,
SRYOBEEBBUCHEYT 3 M2 ICIBBEDOEY, FAILY  HEEZATHINDS,
B ¢ IR L7 BEDBE» SRTFBENLh - THREFTTVLDELTVWS, 20k
RFEEINT - L EHRBEHv ST TVWR LR LTV S,

SATGTEBRICRIAT 5013 7 HiOEE 3 OIEFHOBMEDH TER SN B3R5 {a.} o4 2
?ﬁwﬁﬂDrmgfbé.En1m%&?é&iﬁﬁﬁ#éiﬁmﬁﬁ%ﬁﬁw%N5c&ﬁ?
%o
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ZEMEBETHIOLDERET %0
(i) BRLEKT {v,} & E(v|Fim1) = 0 (a.5.), E(v05|Fe1) = £2; (a.5.) TH-T

) _
(4.3) S[2,® Dy'ziz (D7) 712 2 @ M(),

s=1
A2ERET S, CITN R—FOFHTHY, COFRBRIENICREENESE
AR e AELTHESBEBEREIEETRLTVWS, $fia—oo0DE &

(4.4) sup Efv'v,I(v'v, > a)|F—1] B0
s=1,2,
L3, CORFREEZEMNY Yy Fr—s&EELTHORATWERE KT
Z2—oD+HRRBERT>TWVWBIEZEKRLTWS,
(i) EEFEFBITIICO>VTRES

T
(4.5) 1 S50
T t=1

KBWTRHEERSTHERBILERET %0
(iv) AEZEH {z;} E2VWTREROI I BEMNBEGEZEZRTILEES 5. &
36(0<6<)BHEELTT s 00 £ERBIKDONT,

(46) Nr = Y‘Té'tl' (Z* PZ'Z:s')
RELs, s OBERXTIWA SN S, £EL, FHZ BELTHz;_ £723 TxK*
@ﬁﬂf&%o
Téﬁt%#@¢f@@0@ﬁuomt@ﬁwmn%%t&<ﬂbnf
(A 6{{1}.@%{43 & OB I 5 W T ik Anderson-Kunitomo (1992a) 253 L < 3k
WBo KCHHEPHBEEFORBBETREL TV A &> BRI, AIAE {vt}
BHEHWICHI TREMIBEIBETAS—EDITINREREEZHDPHRE
ThiE, (i) & (i) ORBFREFHIRERELTVWS., CCTHFAT S LRER
OHEMETHEALTVWAREEDPROBOTHEENICRRETFBESELT W
EWHIEETH S, KIANFENFENIC IS LABEERHFA TV 2RI IIEHNE
MERUEER - TVWAEERIENHE. ABTRELAKFBRICS LAHE
EHATVWEDTH 3.

%% (iv) 12 Kunitomo (1992) AW B 2 BHR TRBHRBRETH . &5
REDZCERTAEEELNEIN, CITRZOBMBROVTREREMAL WV,
PIAEAELEHRELTEERN MLV Y FERT2; = (1,¢,---,17) PHBEHKERT
¥ DTi(t) ® DU(t) #ECEROBACLEE (1) & (iv) ZHELTWwWE I L
BEBICHERETES, LEDB-T, FPTHAHVIPAEDVWTRULORGEZERE
LTWBEARTIENTELS.

CCTRELAZRBEDOTTCABTHALALRHBOHESHERD TS L S,
CCTHAVWADORNVF VY —VBREXT 2HLBREE, 523 VWRAERE
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E—BRURIFENTVWEIRETH S, EBRTILENS2O0RBUREHROTT
ﬁﬁﬁmﬁﬁ¥¢ﬂ5§§%®ﬁﬂ§fﬁwénTM6MEEﬁﬁPﬁﬁfﬁﬁ
b EFCHEEBSRIL LRV EBHOohTVWS L &T&% BESEE
TEBERCEI VS A vt~ BH

1 [¢T]
77 27
) . s-—l ‘
RAGER (T > +oo) K75 v viB8 {B(t),0<t <1} L h 3 EKHRBIE
IR 270 2R LT) RtTE O RECRVRAKOBRELRLTWVWS, 22T
BUBSEET I BECRRERIBOBRRIT D0 DLEicT 5y Y EHO
BIM (GRLBAH) TRETAIMLENELS C &k 5%, &6 (1)), (i),0v) o F
TUTOEREGBONS, MESHOEHB THCBEZHPEL TB L,

EH 5 BRERT {vy, 2]} K2WTERE (1)-(1v) 2RET %, TLTFNKY
M(1) RIERIFTFI&E LT, 52}, BA2ZLIKETND I ERBET 5, COL &
RERE H, O FTTCEAR THEMMT 2 c>h THARD 7 5 2 R,OBBLSH
BRIEBECTH-> THRIFOERERI

(4.7) RT; =tr (z'ir' [M'l - ( Mno(l)—l 3 )} IV) ,

LEFEND, ¢ CTHRBEBE (B(1)} H GREOT 5 v vEBTH Y,
REMFTFIM, N 13

s = [ (50 (56) «
(4.9) F= ( ’;((:)) ) dB(s),
ERBE&ENB. FMu(l) ] K] x Kjofi5lT

(4.10) Mu() = | " ma(s)ma(s)'ds,
LRBEND.

TIEREIC (2B CMERRERE (functional central limit theorem) EMEEN TS, &I TD
PERIZFEIGR &I N TV 2 B HEREHFNEDSTHOPCREE XL A LENH S, CITT59
VB L {B(1)} i GolRITDIERS T No,(0,tlg,) I L7z DB ¢ i oW TEGRERE % &
BHERBIETH S, OHOERRERIL Billingsley (1968) ic X 2RO OWIZeH %
FEHICHIE AN TO B BB OBAMBRIBIC B W TR TRUESBRWSITER SR> TV 3,

Strtu?aﬁﬁu&bbn57vo/ﬁﬁwﬁﬁiMQm@%maﬁfﬁﬁsn5ﬁ$ﬁ
43 « HERRESY (stochastic integral) THWONEZRMTH D, EEOWO OEWREIIRILE0DT
&E‘? % Z\Eb& 5o
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%2 EE5LAROREEB. Mz, » oEK2, 2RVTE-> LHRHED
7 5 % RT,DEBRAH R RIERS: H, 0 F CEAR THEMT 2 c>hTHiET

(4.11) RT;" =tr (N’M"ﬁr) ,
LEB &N,

CCTHMARMOT TR T 59 YEHB(t) ORFTIZ Go(=G—1) TH 5
EIEBLELI HMDRFEOT TRALER y ORI rB OIS BIR KD
V>TWBDTHIYREHNT IS5 54 9 —HOMIZIGo& KB,

HICG=GotT2LO]MBERFEOT TOHESHIZBZRT O (BiAh) B
BIRHEOTCOHRABOBMESH L1305, C DFA i3 Kunitomo (1992) O FE
H2OHRBRL—HT 5, SORAEEBELTERA (TR DSz =2, =10
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#£4.1BRIME(¢=1)

(i) RT3 (Go=1)

5 1%  2.5% 5% 10% 50% 90% 95%  97.5%  99% Mean  S.D.
0.1 | 2.119 2.653 3.123 3.866  7.501 13.477 15.563 17.820 20.203 &8.173  3.886
0.2 | 2.682 3.183 3.801 4.562 8552 14.833 16.956 18.798 21.170 9.211  4.132
0.3 [ 3.181 3.742 4470 5.346  9.330 15841 18.210 20.349 23.019 10.193 4.257
0.4 | 3.756 4.450 5.108 5.940 10.005 16.361 18.669 20.770 23.548 10.699  4.240
0.5 | 3.956 4.569 5.198 6.055 10.214 16.560 18.660 20.675 22.955 10.840 4.159
0.6 | 3.719 4315 5.025 5.865 10.114 16.296 18.387 20.647 22.908 10.712 4.167
0.7 | 3.172 3.819 4.451 5243 9327 15.737 17.853 20.051 22921 10.036 4.213
0.8 | 2594 3.204 3.831 4.582 8548 14.792 16.923 19.295 21.929 9.233  4.159
0.9 | 2.108 2.697 3.160 3.822 7.45%4 13.260 15426 17.517 19.862 8.108 3.835

(ii) RT» (Go - 2)

6 1% 2.5% 5% 10% 50% 90% 95% 97.5% 99% Mean S.D.

0.1 [ 9.824 11.013 12.150 13.580 19.897 28.356 31.302 33.541 36.798 20.572 5.872
0.2 { 10979 12.247 13.492 15.128 21.801 30.384 33.531 36.127 39.403 22.406 6.133
0.3 | 12.191 13.726 15.115 16.657 23.483 32.314 35.496 38.251 42.102 24.133 6.308
0.4 | 13.094 14566 15860 17.448 24.346 33.738 36.565 39.352 42.935 25.092 6.391
0.5 | 13.176 14.634 15976 17.693 24.591 33.757 36.829 39.445 42.799 25.271 6.361
0.6 | 12.803 14.428 15.731 17.258 24.241 33.575 36.397 39.123 42.672 24.909 6.382
0.7 | 12370 13.572 14.866 16.469 23.430 32.348 35343 37.754 41.118 - 24.046 6.257
0.8 | 11.048 12415 13.608 15.109 21.846 30.631 33.752 36.386 39.684 22.505 6.188
09| 9820 10976 11.980 13.476 19.650 28.315 31.315 34.147 37.381 20.411 5.935

(iii) RT(Ag,) (Go=2)

& 1%  2.5% 5%  10% 50% 90% 95%  97.5% 9% Mean _ S.D.
0.1 | 6.195 6.982 7.840 8.951 13.158 20.523 23.004 25.192 27.643 14.342 4.626
0.2 ] 7.035 7.880 8.740 9.857 14.808 21.719 24.284 26.529 29.282 15400 4.77

0.3 | 7.842 8724 0.639 10.766 15651 22.692 25240 27.622 30.637 16.308 4.841
0.4 | 8.105 9.029 9.893 11.040 16.067 23.431 25.797 27.849 30.599 16.725 4.910
0.5 | 8.084 8995 0.989 11.053 16.182 23.262 25.818 28.078 30.760 16.758 4.865
0.6 | 8.025 9.010 9.835 11.047 15986 23.031 25.600 28.176 31.160 16.605 4.889
0.7 | 7.775 8.655 0474 10592 15.663 22.711 25.026 27.252 30.057 16.287 4.806
0.8 | 7.060 7.874 8.718 0.865 14.938 21.906 24.355 26.926 20.659 15.500 4.847
0.9 | 6.118 6.982 7.814 8.827 13.557 20416 22810 25.123 27.988 14.191 4.669




# 4.2 2Lkt

KADOBROWRIFE (¢ =1)

(i) mazRT5
1% 25% 5% 10% 50% 90% 95% 97.5%  99% Mean S.D.
GCo=1 1 0.360 10.10Z 10.774 11.789 16.012  21.928  24.186  25.724  28.391  16.470  4.077
Go=2 | 21.543 22913 23.967 25279 31.826  40.074 = 42.623  45.428  48.908  32.380  5.849
Go=3 | 37.109 38.791 40.431 42,516 51.469  62.267 65301  68.565  73.237  52.028  7.715
Go=4 | 56.226 58.257 60.578 63.561 74.307  86.821  91.777  95.024  98.599  74.988  9.324
Go=5 | 78.936 81.473 84.535 87.810 100.110 114.631 119.261 123.822 ' 127.814 100.762  10.633
(i) mezRT()g,)
%  2.5% 5%  10% 50%  90% 95%  97.5%  99%  Mean  S.D.
Go=1 | 9.369 10.102 10.774 11.789 16.012 21.928 24.186 25.724 28.391 16.470 4.077
Go=2 | 15058 16.013 16.568 17.740 22.424 28.921 31.403 33.505 36.967 23.036 4.546
Go=3 | 20.222 21.206 22.186 23.101 28.743 35.908 38.624 40.898 44.152 29.280 5.102
Go=4 | 25.0908 26.553 27.669 29.045 34.840 42.593 45.185 47.318 50.433 35366 5.429
Go=5 | 30.187 31.573 32.807 34.271 40.241 48.256 50.582 52.777 55.837 40.817 5.563
K 4.1 #5E E N/ mazRT, DWRESGAR
[ ]
N
(3
2
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e ]
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=
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#51 HUBRE — B&L—F (p=2)

us Fv-H US FVv - FAY -=L7
& LR URSS  RRSS [ LR URSS  RRSS
0.05 | 8.2229 0.0114 0.0118 0.05 | 5.3233 0.0l14 0.0116
0.1 | 11.8329 0.0114 0.0118 0.1 | 11.5485 0.0112 0.0116
0.15 | 12.4798 0.0113 0.0118 0.15 | 19.0659 0.0109 0.0117
0.2 | 14.4460 0.0113 0.0118 0.2 | 18.4411 0.0110 0.0117
0.25 | 13.7825 0.0112 0.0118 0.25 | 18.2762 0.0110 0.0116
0.3 | 13.2549 0.0112 0.0117 0.3 | 228215 0.0108 0.0117
0.35 | 18.6610 0.0110 0.0117 0.35 | 20.6517 0.0108 0.0116
04 | 187991 0.0111 0.0118 0.4 | 20.3671 0.0108 0.0116
0.45 | 11.6554 0.0114 0.0119 0.45 | 149890 0.0L11 0.0116
0.5 | 121527 0.0114 0.0118 0.5 | 10.3565 0.0112 0.0116
0.55 | 11.4826 0.0114 0.0119 0.55 | 11.0726 0.0112 0.0116
0.6 | 11.5083 0.0114 0.0119 0.6 6.4159 0.0114 0.0116
0.65 | 12.1815 0.0114 0.0119 0.65 | 5.1138 0.0114 0.0116
0.7 | 13.1485 0.0114 0.0119 0.7 3.3655 0.0115 0.0117
0.75 | 13.8358 0.0114 0.0119 0.75 | 6.0013 0.0115° 0.0117
0.8 | 13.1132 0.0114 0.0119 0.8 3.0852 0.0116 0.0117
0.85 | 13.3962 0.0114 0.0119 0.85 | 4.8952 0.0115 0.0117
0.9 | 12.2612 0.0114 0.0119 0.9 4.0973 0.0115 0.0117
0.95 | 11.7729  0.0114 0.0119 0.95 | 2.7235 0.0115 0.0116
#£5.2 ®MPRE — BEV—bF (p=2)
61 AL A3 LR(Gg =1) LR(Go=2) LM(Go=1) LM(Go=12) W(Gp=1) W(Go=2)
0.05 | 0.0203 0.0420 5.9566 18.1454 5.8970 17.8383 6.0169 18.4602
0.1 | 0.0305 0.0658 8.9064 27.7642 8.7738 27.0434 9.0418 28.5132
0.15 | 0.0309 0.1014 9.0019 37.5994 8.8664 36.1258 9.1402 39.1647
0.2 | 0.0391 0.1012 11.3504 39.8811 11.1355 38.3344 11.5708 41.5218
0.25 | 0.0379 0.1002 10.9981 39.2758 10.7963 37.7653 11.2050 40.877
0.3 | 0.0351 0.1260 10.2162 45.3435 10.0419 43.1649 10.3946 47.6911
0.35 | 0.0475 0.1225 13.7248 47.9401 13.4115 45.7233 14.0480 50.3192
0.4 | 0.0476 0.1242 13.7605 48.4236 13.4455 46.1560 14.0853 50.8597
0.45 | 0.0258 0.1193 7.5488 40.9162 7.4533 39.0088 7.6459 42.9668
0.5 | 0.0252 0.1112 7.3552 38.5619 7.2645 36.83825 7.4473 40.3584
0.55 | 0.0232 0.1201 6.7899 40.3733 6.7126 38.4609 6.8684 42.4310
0.6 | 0.0225 0.1047 6.5900 36.0609 6.5172 34.5685 6.6639 37.6519
0.65 | 0.0242 0.0854 7.0902 31.3433 7.0060 30.2921 7.1758 32.4502
0.7 { 0.0215 0.0794 6.3083 28.9274 6.2415 28.0181 6.3760 29.8818
0.75 | 0.0332 0.0837 9.6760 33.4724 9.5196 32.3845 9.8359 34.6149
0.8 | 0.0230 0.0804 6.7285 29.6106 6.6526 28.6726 6.8055 30.5954
0.85 | 0.0288 0.0772 8.3930 30.4097 8.2752 29.4930 8.5131 31.3693
0.9 | 0.0239 0.0763 7.0017 28.7656 6.9196 27.9025 7.0852 29.6691
0.95 | 0.0201  0.0764 5.8951 27.6968 5.8368 26.8550 5.9542 28.5789




£5.3 WALBKGE — Wrf% - It (p=5)
¥ GDP FKHEHE

&1 LR URSS RRSS 81 LR UURSS RRSS

0.05 18.8843  0.0159 0.0181 0.05 | 21.9292 0.0177 0.0207

0.1 12.6797 0.0166  0.0181 0.1 17.2255 0.0183  0.0207

0.15 16.0018 0.0163  0.0183 0.15 | 18.2663 0.0182 0.0207

0.2 15.3319 0.0162 0.0181 0.2 18.6215 0.0180 0.0206

0.25 | 18.3584 0.0156 0.0177 0.25 | 23.0714 0.0172 0.0203

0.3 27.6683 0.0143  0.0174 0.3 24.3195 0.0167 0.0199

0.35 14.9298 0.0144 0.0160 0.35 16.9494 0.0167 0.0188

0.4 28.8146 0.0138  0.0169 04 32.1064 0.0152 0.0191

0.45 | 16.4191 0.0147 0.0166 0.45 | 17.9438 0.0155 0.0176

0.5 6.6378 0.0169 0.0177 0.5 7.0500 0.0183 0.0192

0.55 6.7007 0.0169 0.0178 0.55 6.0274 0.0189 0.0197

0.6 7.4405 0.0170 0.0179 0.6 6.0762 0.0188 0.0196

0.65 8.8806 0.0170 0.0181 0.65 | 10.1811 0.0189 0.0203

0.7 9.2234 0.0170 0.0181 0.7 10.4614 0.0189 0.0204

0.75 10.5363 0.0169 0.0182 0.75 11.6834 0.0189 0.0205

0.8 10.0556 0.0169  0.0182 0.8 13.1217 0.0188 0.0206

0.85 | 13.2018 0.0166 0.0183 0.85 | 14.3732 0.0187 0.0207

0.9 12.6687 0.0167 0.0183 0.9 14.0921 0.0183 0.0208

0.95 | 10.6052 0.0168 0.0181 0.95 | 14.2124 0.0189 0.0209

%54 HEERE — g - HE (p=15)

é) Al A5 LR(Go=1) LR(Gy=2) LM(Go=1) LM(Go=2) W(Go=1) W(Go=2)
0.05 | 0.0091 0.0970 1.2827 14.3344 1.2769 13.7428 1.2885 14.9634
0.1 0.0081 0.0541 1.1380 8.5686 1.1335 8.3716 1.1426 8.7724
0.15 | 0.0080 0.0570 1.1257 8.9397 1.1212 8.7227 1.1302 9.1648
0.2 0.0081 0.0743 1.1308 11.2307 1.1263 10.8729 1.1354 11.6057
0.25 | 0.0087 0.1422 1.2283 19.9699 1.2230 18.7724 1.2337 21.2779
0.3 0.0083 0.2633 1.1639 34.1215 1.1592 30.5483 1.1688 38.2966
0.35 | 0.0085 0.4144 1.1912 50.0799 1.1862 42.4996 1.1963 59.6312
0.4 0.0123 0.4579 1.7210 54.8819 1.7105 45,9991 1.7315 66.3018
0.45 | 0.0176 ‘0.1199 2.4588 18.4271 2.4375 17.5347 2.4804 19.3880
0.5 0.0136 .0.0513 1.9045 8.9649 1.8917 8.7782 1.9174 9.1575
0.55 | 0.0099 0.0311 1.3937 3.7126 1.3868 5.6402 1.4006 5.7863
0.6 0.0070 .0.0247 0.9799 4.4252 0.9765 4.3801 0.9833 4.4711
0.65 | 0.0026 0.0170 0.3692 2.7474 0.3687 2.7270 0.3697 2.7681
0.7 0.0022 0.0170 0.3167 2.6947 0.3164 2.6744 0.3171 2.7153
0.75 | 0.0039 - 0.0160 0.5468 2.7866 0.5457 2.7679 0.5479 2.8056
0.8 0.0065 0.0160 0.9186 3.1562 0.9156 3.1356 0.9216 3.1770
0.85 | 0.0135 0.0198 1.8909 4.6342 1.8783 4.6147 1.9036 4.6942
0.9 0.0136 0.0293 1.8992 5.9700 1.8865 5.8991 1.9120 6.0422
0.95 | 0.0093 0.0355 1.3077 6.2208 1.3017 6.1301 1.3138 6.3135




