CHORZTAIEIT) 2004 4E 1 3

okl

AR th BB h B T Ay

[ZEH S S

(RAERF $#Flx, K# 300072)

ol R T RSN K. FESHNESH 3 HEL: AHTACDIE, ) EL P EFALE
B, 3T 5 A LRI T ET CHOW 85t it 60 KM A0 T A i 25

R4 PRk LA S5 103 Chow Ko

wESKE: F224.0  X#HAFRA: A

1 3%

ARG ] U 20 5F R GUEAR P A R IR B R, 2 HOR SR BORAN I A B AR, HR IR
AR REA, ERNBAREGMBARCE RAR, KRS RATFEMWMARL, Al Lsrsr
St . (EATFREMI R, T Bk, TR LSRN, B 2
KA, OS2 GHRIIIRL J712 LA AR R AR AR S R (R D0 R TSR LR ZE R E R
HEL) ) il

X TRl AR S AR B ALAR S R BE AL TPk PR s AR AR A 1 R AR a5 it 5,  Andrews
(1993) & THT AL THE Wald A5, AR EE LR A0 Fh s B H o7 LM K46, HLRY 50 48
P53 3 sup W, (), sup LM . (7r),sup LR, (), IT = (0,1) ,'& 5 F5 L &% Quandt (1960) (5%
D7 B TR S5 AL, AndrewiSUR1 Ploberger (1994) 43 H T k56 A8 45 K K1 S AU A 36 BE 14
Hansen (1996) 5T T [HJH748 &y B~ A G & T AR S5 k56 iv) 8, & Andrews and Ploberger
(1994) il I, R TR SGKITEsupF, aveF, expF,, I HAEW 7488 i@ k.
Diebold, F.X. #I C.Chen (1996) #5¢ I B4 VAN () e A1 i AR S A r 36 7 vk, HAR S e vt it 4
supW,(x), sup LM () Fsup LR, (7). Kim, J.Y.fil S.H.Park (1996) 5t T Al 1Ak ] 3
Pt A gk B RIS & i sup F,, aveF,, expF, =FiER. st b, XLHL
Andrews J7iEHES N o XTSRRI (] P A RSP RSN o) 5 41 () AR G5 A A 56, IR FH TR RL 300 5 1
FEJE Chow BGeil, FEh Wald K5, BUR LR 56 RN 4% BA H 3fe 148056025

FEVMEA SRR 56 77T, Campos, J.,N.R.Ericsson Fll D.F.Hendry (1996) #f5% T 48 &5 15 Il
R EERT IS R, R I%H Monte Carlo BEHUEIARTE 5T A AR B AR 25 R AR AR IR IR 48
KA, 25X RPLRIET ECM MM ERK L EG WAEN DF K2 5. Andrews,
D.W.K., l.Lee,W.Ploberger (1996) | /48 4544 it () e JUAT 30 B HEAT T WF 5, 10 ELIA R Al AT P A
UL T O A AR GE R (R DL AH B B 45 PF A i 2 TOUA IO IR A8 2 A 1Y), R FH A 36 4 1154 Wald
LR, LM Giita, S5z b, o FURPREREEZET0N | (0) BB — PR kS L2 T o Gregory,A.W.
Fl Hansen, B.E. (1996) 5% T ARSI OL N IO PMRE ], SR FH 2K 15k 22 I WA 56 5%, e
giit s hinf Z (7), infZ (7). Siklos, P.LAl C.W.J.Granger (1997) JUJi& ik ) & P-4 () 52 UE f
TV T PR R AT RELEAN R I I (R BE AR FFF () DIRE



B b, KIESE (2002) XSARS R MM AR IOMES . SR SEAT T I E 3, I HA S H R (e
DRSS (IR SCER 1 fB ) AT TIRA IS .

ASCE ogn MARST M AEIRE S . 02K, SRJEHIFIT 1€ X 2 hil o> BT AEG DL K D A AR Sl Fg s
B, PR ARG R KA S AR TS

2 BEHEBRBRS 52K

FEIS TP KT HR A R IWE AN T o AR AR R R I REE P R, DRSS B B K
AL, AR R R A A A TR, AR SR S R, AR R Al AR )

s

N TR O R A LA L, 45 AR SE R R AN [ OB

EX 1 W om gEREFI X, = (x,,Xy,%,,) > t€T, IAMNFES, FHAETE
Tc3, I,c3, TAT,=0, TJUT, =3, a cR", a,cR"a #a,, O Wt iifi
PAF K2R AL

Z, =aX, ~10),4,eT; Z =a\X, ~10),1,eT,,

WIFRE E 5 X, RS HOR AR . Felkh, BT, =, T, = D, O h74,

BRI 8] 41 2 58 4= W4 1¥) (Fully Cointegration).

AL, EIRE SORIRAESRE— N i B S RO A T RAR, BRSO R AE, 2
Fed o BIE NI S RO T A, I AR I R AR A, SRR LR A K B A 22 B 4 A B
WU R A B A AL B LR

B, BAIHES DL
EX 2 wom BT X, = (x,,X,,,.%,,) > €T, IANTHESE, HlAAETHE
Ihcs, T,cS, ITnT,=0, T,UTl,=3, a,€R", a,eR",a #a,, © =4, i
PAR R AR KL :
Z,=aX, ~10),4,eT; Z =X, ~ID,t,eT,,
W Z=aX ~I0),t,el; Z =a,X, ~1(0),t, €T,

)Fl\Uﬁ/\Hﬂ‘lEﬂF?ﬁJXtmﬁBéj\’m%E‘J (Partially Comtegratlon)o e, #T,=0,%7 =0, DN
P, WIRRINA] P41 X, A2 584 UM HE I o

jB/\TjJWE’JTa‘%m?aﬁl‘ﬂl?ﬁﬂf%*ﬁ5%Fﬁuﬁﬁﬁfﬂyﬂa‘%% 1M 53 MR P4 £ HL P 2
REANZAFAE . XA REZ T Ip AR R AE T A Al B 2 70 A IR 2 e R A A A A5 [ 3 PRI P A5G
?Jy\’iTEﬂco

EX 3: Wem BEREFH X, = (X,,,%y,500X,,) Y, 0 s SERFRITHNY, = (3,5 Va0 V) s LET,
SUMFES, BHETRETCS, LS, [AL=0, TUT =35 oKk,
a, €R", a,eR",

a, #a, e R MFLURRAMAL:
Z,=aX, ~100),t,eT; Z =a;X, +¢Y, ~10),t,€T,,
)ﬂ'J%mHﬂ‘lEﬂf?ﬁJ X, RN AR R

PLERASAL R P8 R AR EAT MG, ATREIT TSR IEN T R G 875 J5UR RS
BPIRASEBIRER, B — PRI R

PR, skitdE (2002) WE5T T S ER A EMRE R RV . ASCII o A P AR
.



CHORZTAIEIT) 2004 4E 1 3

25 R G0 1) L
3 WahEBEABERSWRK
34 o hERAR SRR 5 R e

YEAE PRI (1740 X, ~ T(1) MRS TR, 791 x,, ~ T(1) 9 m-1 g i (a7 5, e
A5 AL FEAE BA R X R

— ! .
X, =ax, +u,

(1a)
Xy = X5, TV
=113
' .
xlt=,u+0{x2t+u,, 1b)

Xyy =Xy, V3

L X, = (x,, %), b mdE RS, o b mo G s s, Ry, R,
RSP RAN TS, 1M v, A G, W, ~ 1(0), v, ~ IID(0,02), MRS X, %404
AL R,

USR LU R GE TP AFAE T L (A4 s JLA S R P (R 8, D2 5 [ 20 AR e [A] 3 f 50 R AR AL
AT 3 AR I B OGRS o FRATT T BRI Un T R 3 S A T P AR I b, B BT R A4y
H PR B G AR ARG S At o BEHL TR0 0, 2 A5 P RS F S AR AR AR 81

B Hycu, =1y +z,; t=1, 2, ..., T, ry&#%; (2a)
z, ~ 1(0), JF Hii 2 BB 1 44
B 1 BGOSR {z, } iAe

1) E(z)=0;

2) E(|z|7+g<oo), y>2;

3) KWs# ol =) E(z,,z) f7HL:
j=1

[T] T
4) H?%ﬁre@ﬁ%Mwm@mz mznﬁ,ﬂymwmr“ZE}gza—nﬁ.

= i={eT )1
LU RO, R
DL BB B4 2ERR Ol Phillips 4518, W, Phillips (1988), Phillips and Perron (1988).
55 Ho MEBAFXS IV 1 2 BEARBA
Hiu=ry+z, t=12,.[]

(2b)
u =r,+z, t=[I+1..,T

Wb %M, 2,0 ~10), 2, ~10), 7, =r_, +v,, t =[eT]+1...,T ,v, ~ IID(0,07)
b, By B S S AT A i I R

Hyu =ry+p+z, t=1, 2, ., T; (3a)
z, VAR T R4, e B 1.

H ) &P A



H :u

u, =r,+n+z,, 1,=r._ +v,,t=[T]+1..,T;

t

=r,tn+z,,, t=12,.,[7T], a6,
Hsz b, (3b) &N T

u =y+u_ +w, w=v+z, (4
R A i B IR (1) P AR I FE

DL AR BRI AR 5 H BH ), A TSR AR A AR, T4 PRI K H BRH ) R 4t < [2T] i
MR RATAE, T4t > [oT] MR RA AR .

3.2 ZEgmRBE Mt

NS AR R T (2a), (2b) B (3a), (3b) il MR R . AR SCE T RSt
v, JFHg T IHAREYE G RS TR AR ARG R R S A R Al AR A T

3.21 SR LRE
FEXE, it Ho 588w Hy, RE10HE Ho 58P R H' .
2z, t=L2,..,T Hu, KT HELIN o [MIHRERZE, & XL FFH14

1

S, =%, t=12,..T (5)
i=1

T Lz, R 20

oo = }iigT‘lE(Sﬁ) (6)

A git kK EAE e =[7T], e (01), &4

WOE 23 t=12,..,[T];
- 7
S, = Y7, t=[T]+1..T;
i=[7T+1]
(—) o) AEHHIER
TERWITT % o) I BsE S, W LRHNZSG R T2 2 IR 6 .
Wit R Gt

[A-D)TT7 D 8 (7)
FT (z_) _ t=[7T]+1 (8)

L]

[T172).8;,(7)

11 SEBR R A5 R AR sREN AR, AT DR = R0 AN [ (R D7 VR R A 36 45 48 2 15 e AR A4k
1)  maxChow ;% (Andrews (1993))

Fp(t)=max F,(7), 3=(0,0) (D
2) Mean Chow 4% (Hansen (1992))

EFT(f)=j Fy(o)dr, 3=(0,) (10



(CBURZUEIEIT) 2004 4 1 1
3) exponential Chow £i%: (Andrews and Ploberger (1992))

exp(F, (7)) = log {J;Esexp F.(r)dry, 3=(0,1) (11

AT CAE B F () A3 Q0 i o4 ok -
EEA BB o, WERERK Hy (2a) TH

(-2 V(r-2)dr

1 F ()= =F,(7)

o[V (r)dr

(2) F,(7)= nTl;a:‘XFT(z') = nrlganFw(z') , 3=(0,1)

(3) EF, (%)= LSFT(r)dr - J-TESFw(r)dz' , 3=(0,)

(4)  exp(F (%)) = log{ Lejexp F.(t)dzr} = log{ Lejexp F (r)dr, 3=(0,))

KV (ir)=Ww(r)—rW1),W () ZhfEgEERE. = R lpbslies, .
UERA:
HRP—ATEE Ho, 0 =0, WHH, NRAEWK,

SEUEEFR (1), i Phillips and Perron (1988) i % 1 AR A 5% 22 BB 20 AU S 8T
V(r)=W(r)—rW (1). WP e& oo B g BRI SE WS 2 3 (Chan and Wei (1988)), 7E%4H
& HO_F7 ﬁ

[7T]

[TT ngt(r):ao j V(r)dr;

(12)

[(1-7)T]> Zsf,(r) = ol(l-1) j V(r—7)dr,

t=[7T]+1
R AEZAE 5 Ho T, 753

(1- r)_zrV(r —7)dr
F.(r)=> ; = =F (1) 13

T J.OV(r)dr

JEBE (2) (3) (4), LW B EURIE S, 45, uEEe,

Nl TR O, BB RS H ) (3a) Fi#£EEst H{(3b) .

2z, t=12,..,T Jyu, KT HEIN o HUERIt (IRl E5 %, Boeaitty ket = [T],
58 IR > 31 53 53

t
SW(T)=ZE,, t=12,..,[T];
(14)

S, (1) = Zzt, t=[cT]+

i=[7T]+1

LAFER N



T
[(1-0)T] ZSfl,t(T)
F. ()= T (15)
[T172).S; (7)
t=1

SEH 2 i 1oL, WEFRR H (3a) T

(2) F, ()= max F,(r)= max F (), 3=(0,0)
(3) EF, ()= LEsFﬂ (t)dr = LEst (t)\dr, I=(0,)

(4)  exp(F, (7)) = log{j _expF, (v)dr} = log{J- expF, (r)dr}, 3=(0,0)

e, V,(r)=W )+ Qr=3r YW (1) + (=67 + 61*2)_[)1 W(s)ds.W (r) JebrE4Eahid 15
UERH

HGF B H PRk ESU % 0 = oy NEHIEIL.

JEUEM (1), 1 Schmidt and Phillips  (1989) RJ &1k 2 4 43 Rl A1l

V,(r) = W(r)+Q2r —3r YW (1) + (~6r + 6r) jol W (s)ds.

FH R A B LR SEWERT 9 (Chan and Wei (1988)), 7431, (R Ho T,

(7] .
(718! (1) = opr jo V,(r)dr;
t=1

(16)
T
(=071 Y82 ()= oi(1-1) > [ Vy(r - 0)drs
t=[eT]+1 ‘
PRk
(l—z')’z'er(r—r)dr
()= a =F,(7) (17)
T’ .L V,(r)dr
SERI (2), (3), (4) HHIESIWL & B R B 1B SR EEE.
(T) o REBLIESR
RS ol 7E ¢ = [T WA, A
o3 (z) = im(e7) ™ E(S5. 7 (7));
(18)

o (r) = im((1-0)T) " E(S;; (7));

oo () RAGRAELMB 2 WK T2, o] (v) ISR AEG WAL J5 K7 2.
H1 Andrews and Monahan (1992), Hansen (1992), 1] IS ZI7E 4 85 Hi F o, (1) » o7 (1)



CHORZTAIEIT) 2004 4E 1 3

[T] 1 [7T]
B s (OFIsE(0), HE O s2(0) = () D22 +2(e1) ™ Y w, () XZ 7,
1=1 J=1 t=j+1
T / T
ss(@=-0D)" Y Z2+2(0-D) " Y w() D ZZ,
t=[7T]+1 Jj=1 t=j+1
Horw, () = 1= (0 + 1), 1HHUE R B REAS B R T K
IEI, A gt
T
(A=D1 X8 (0)/ 57 (2)
Fi(7) = e (19)

[T172D .85, ()55 (7)

Sq,(2),S2.(z) 15 LA (7).
3 ERMEY H (22) F

(-0 [ V(- o)dr

(1) Fr ()= =F (1)

2 (7
r jo V(r)dr
(2) F;(f)=maxF, (r) = max F,(r), I=(0,])
(3) EF;(f)=j ~FT"(r)dr:»j Fl(t)dr, 3=(0])
(4) exp(F;(f))zlog{j NseprT*(r)dr}jlog{J‘ _expF(ndz, 3=(0,))

UEH
i (12), ARG H, F
k2| .
[rT]‘th:l:Sj,t(r) = o0 [V (r)dr;
r 1 (20)
[(A-D)TT? Y.87,(0) = oy (1=0) * [V (r = 7)dr;

t=1T+1

Ptk ERBEH, T, 145

F ()= . =F, (1) 21)

X o Moy Sy Stk sq () Mls] (o) C8F, HUBBINE = AIH]. uEte.
BB, W R TR H RSP H .

2z, t=12,,T Jyu, K HEO o MUEHII t MRAIRZE, Bk ah e =[T], &
SCHCFR A 55153 550 A



S, (D=7, t=12..[T];

i=1

t
S, (D)= D7, t=[T]+1,...,T;

i=[7T]+1

T
[(A-D)TT7 XS (0)/si(7)
Fp(r)= Ea (22)
[T17S) . (2)/55(7)
t=1

EE 4 G, WIEFRRR HY M

N AT

1 F;T(T):> =F (1)

2 jo v, (r)dr
(2) Fu(7)= max Fi(t)= max F.(r), 3=(0])

(3) EF,(8)=]_ Fp(dr=| F ()dr. I=(0)
(4) exp( F;T (7)) = log{ J‘Tssexp F;T (r)dr} = log{ szexp F(r)dr}» 3I=(0,)
UEW] 5 E B 2 /L, AEA
3.2.2 ZGH KK
BB L b AL 1 ¢ = [T ] JEARFN . NI Al A F 5 A i
e, (7) R hERIE (a) 50 (b) KIFAsRIHMEZE, RS St =[], B

u,(r)=x, —a,x,, t=12,.[T];

) . (23)
u,(r)=x, —ax,, t=[T]+L..,T;
T
 =argmin ) i} (7) (24)
TES =1

323 #HEPE

IR IE T ¢ = 1,2,..,[eT ] N R G2 D (R0 — BB AR AU T AR, DAL AE S e 1) I P 2
SoR R PR AR A AR, SR PR T D B AR A M R AR 6 5 ik v

AR ARG P A AL () A IR ] A AT

1D X (a) 80 (b)) HATHMEC RAFANERS,  WH e = L2, [¢T] MBS R Ar e, Wk
ﬁ‘Tﬁﬁ

2) H4ihE (9, (10), (1) KEKFEK (2a) S5&FMEK (2b); slKEMRK (3a) 5
H PR (3b);

3) # Hosk Hopldtids, WIMNIHERSEM S T, XAFAEPMER R 5 3 ECM £57Y ,

4 e
ARSCHIEGE T AR AR WA ) @ B (1) AR S5 A ) 0] LUV 25 0 AL AR A RO e . S T, &

BOFE B B LR Ol o X T 300 h B R AR S5 R b 4, AT LR T Chow A6 36 284 46 06 4 1
-8-



(HORZPEIFIY) 2004 4F 1 1Y)

max F (1), meanF (t), exp F(7) 55 . {fEARINARZN s AT, X AR GE M) SRS T B8 BT 55 2
(17770, WAl LA RS ST ik R v AR g b i, s oy BT VR A o DG T Tl 30 48 ) 1) A )
MR ST UM I AEAE VARG, AR AR SEIEAE S I AR S AL IR A LE M A T AR S5 4 05 i R
SR AR AR AE, L REXT U G RATAE I 23 19 9 G A 22 I AE RS R4 T 40 A AT

BE Lk
[1] Andrews, D.W.K, and Ploberger, W. Optimal tests when a nuisance parameter is present only under the
alternative [J]. Econometrica, 1994, 62:1383-1414.

[2] Andrews, D.W.K. Tests for parameter instability and structural change with unknown change point [J].
Econometrica, 1993, 61:821-856.

[3] Andrews, D.W.K., W.Ploberger. Optimal tests when the nuisance parameter is present only under the

alternative [M]. Department of Economics, Yale University, 1992.

[4] Andrews, D.W.K., J.C.Monahan. An improved heteroskedasticity and autocorrelation consistent covariance
matrix estimator [J]. Econometrica, 1992, 60:953-966.

[5] Andrews, D.W.K., Lee I., and Ploberger, W. Optimal changepoint tests for normal linear regression [J]. Journal
of Econometrics, 1996,70:9-38.

[6] Campos, J., and Erricsson, N.R., and Hendry, D.F. Cointegration tests in the presence of structural breaks [J].
Journal of Econometrics, 1996, 70:187-220.

[7]1 Chan, N. H. C. Z. Wei. Limiting distributions of least squares estimates of unstable autoregressive
processes [J]. Annals of Statistics, 1988,16 (1) : 367-401.

[8] Diebold, F.X., and Chen, C. Testing structural stability with endogenous breakpoints: A size comparison of

analytic and bootstrap procedures [J]. Journal of Econometrics, 1996, 70:221-241.

[9] Engle, R.F. and Granger, C.W.J. Co-integration and Error Correction: Representation, Estimation and Testing
[J]. Econometrica, 1987, 55:251-76.

[10] Gregory, A.W., and Hansen, B.E. Residual-based tests for cointegration in models with regime shifts [J].
Journal of Econometrics, 1996,70:99-126.

[11] Hansen, B. E. Testing for parameter instability in linear models [J]. Journal of Policy Modeling, 1992, 14:
517-533.

[12] Hansen, B.E. Tests for Parameter Instability in Regressions with 1( 1) processes [J]. Journal of Business and
Economics Statistics, 1992, 10, 321-335.

[13] Hansen, B.E. Testing for structural change in conditional models and the bootstrap [Z]. Boston College, 1996.

[14] Kim, J., and Park, S. Detection of change in the persistence of a linear time series [Z]. State University of
New York-Albany, 1996.

[15] Phillips, P.C.B. Multiple regression with integrated processes [J]. Contemporary Mathematics, 1988, 80,
1988:79-105.

[16] Phillips, PCB, Perron, P. Testing for a unit root in time series regression [J]. Biometrika, 1988,75: 335-346.

[17] Quandt, R.E. Tests of the hypothesis that a linear regression obeys two separate regimes [J]. JASA, 1960, 55:
324-330.



[18] Schmidt, P., P.C.B. Phillips. LM test for a unit root in the presence of deterministic trends [J]. Oxford Bulletin
of Economics and Statistics, 1992, 54: 257-287.

[19] Siklos, P., C.W.J. Granger. Regime-sensitive cointegration with an illustration from interest rate parity [J].
Macroeconomic Dynamics, 1997,1:640-57.

[20] = E, Kbk, TLEMWEEBFT HMRJ]. 24 TSR, 2002, 17 (1) :26-31.

Testing of Partially Co-integration

Yang Bao-chen, Zhang Shi-ying

(School of Management, Tianjin University, Tianjin 300072, China)

Abstract: In this paper, we proposed the concepts and types of co-integration with structural changes, and
divided the co-integration with structural changes into three types: co-integration with coefficients shift, partially
co-integration, and co-integration with mechanism change, respectively. We developed the Chow-type test
statistics.

Key words: co-integration; structure changes; partially co-integration; Chow test
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