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Kounterpauus

2003 romy IlIBenckas akamxeMusi Hayk oObsiBHIIA O MpUCYkAcHUA HoOees-

CcKoil mpemun no sxoHomuke Pobepry Ourny u KnaiiBy [panmxepy 3a «me-

TOZIBI aHAJTN3a SKOHOMHUECKUX BPEMEHHBIX PSIOB ¢ OOIINM TPEHIOMY, TaK
Ha3bIBaeMble METO/bl KOMHTerpauuu. X craTes, mepeBoa KOTOPOW MPUBOIUTCS
HIDKE, 3aJI0KIJIa OCHOBBI B 3TOW 00JAaCTH M M3MEHMIIA TTOIXOABI MPUKIAJHBIX Ma-
KPOJKOHOMHCTOB K aHAJIMU3Y JaHHBIX.

Wnest kouHTerpauuu sBISETCS OU€Hb €CTECTBEHHBIM Pa3BUTHEM HUAEHU SIKOHOMHU-
YEeCKOro paBHOBECHS], €CIIM MPUHATH BO BHUMAHUE HECTALIMOHAPHOCTD OOJBIIMHCTBA
MaKpO3KOHOMUYECKUX EPEMEHHBIX. B TO Bpemst kak cTaljioHapHble BPEMEHHBIE I1e-
pEeMeHHbIE MPUHUMAIOT 3HaUYEHHS HEJJAJIEKO OT CBOETO CPEIHET0, YacTO BO3BpaIasich
K HEMY, JIJIs1 HECTAllMOHAPHBIX IEPEMEHHBIX 0XKHMIa€MO€ BpeMsI BO3Bpara K CpeaHe-
My OECKOHEUHO, U OHU 00JIaJJal0T CBOMCTBOM JAJIEKO YXOAUTH OT CBOETO CPEHETO.
HecranmonapHOCTh OONBIIMHCTBA MAKPOMHINKATOPOB — 3TO XOPOIIIO U3yUICHHAS
SMIMPHUYECKas TaHHOCTh. 3a4acTyl0 SKOHOMUYECKOE PABHOBECHE TOHUMAETCS KaK
CBSI3b MEXJly HECKOJIbKUMU [IEPEMEHHBIMU, (IIOATAJIKUBAIOIIAs HEKOTOPYIO JINHEH-
HYI0 KOMOWHAIIMIO 3TUX MEPEMEHHBIX K HYJI0 HACTOJIBKO CHIIBHO, YTO OTKIIOHEHUS
OT HyJISI OYCHb HE3HAYNTENBHBL. TakuM 00pa3om, 3Ta InHeWHast KOMOWHAIINS HECTallMOHAPHBIX IIepe-
MEHHBIX OKa3bIBAETCS CTALIMOHAPHOM, a N3HAYaJIbHBIC IEPEMEHHbIE KOMHTEIPUPOBAHHBIMH.

XoTs cama KOHIIETIIIUS KOMHTET ALK OUYCHb €CTCCTBEHHA, YKOHOMETPHUESCKIE METO/IBI, HEOOXOAN-
MbI€ /17151 paOOTHI C HE, CYIIECTBEHHO OTIIMYAIOTCA OT KIIACCHYECKUX SKOHOMETPUYECKUX MPUHIIUIIOB,
HCIOJIb3YEMBIX B MUKPOIKOHOMETpHKE. Pa3nuuust B MeToAax CTONb CYIIECTBEHHBI, YTO IIPU IEPBOM
MIPOYTEHUH MPUBEJCHHAS HIDKE CTaThsl MOXKET BbI3BaTh YIMBJICHUE Y YUTATENsl, XOPOILIO 3HAKOMOTO
C KJIACCHYECKON SKOHOMETPUKOH. HauneM ¢ Toro, 4To 60IbIast 9acTh KIACCHUSCKOTO PErPECCHOHHOTO
aHaJIM3a MOCTPOCHA Ha MOHATUH SK30T€HHOCTH, B TO BPEMsI KAK KOMHTETIPAIllMOHHBIE PETPECCHH AAI0T
COCTOSITEITbHBIC OIIEHKH, TaKEe €CITH BCE MTEPEMEHHBIC YH0TeHHEI, 00JIee TOTo, TIpsiMasi 1 00paTHast pe-
IPeCcCUy JAIOT MPAKTUYECKN OAMHAKOBBIN PE3ynbTaT — Belllb, HEBO3MOXKHAs B MUKPOIKOHOMETPHUKE.

CHOXXHOCTH PabOTHI ¢ KOWHTETPALleH 3aKII0YACTCS B TOM, YTO 3HAKOMbIE SKOHOMETPHCTAM CTaTH-
CTUKH CXOASTCA K HECTaHJIAPTHBIM aCUMITOTHYECKUM PaCIpeesieHUsIM 1 TPpeOyIOT HeCTaHIapTHBIX
KPUTHYECKUX 3HAYCHUH. DHIT U [ PIHpKEp IMOKA3hIBAIOT, YTO BIIOIHE €CTECTBEHHOE JKeaHue n30e-
JKaTh 3TU CIOKHOCTH MyTEM MEPexo/ia K MEPBbIM Pa3HOCTSIM MEPEMEHHBIX ABJSAETCS OLTMOOYHBIM 1A~
TOM H BEJIeT K CYIIECTBEHHO CMEIICHHBIM OImMOKaM. CMeIIeHHe B OIIEHKaX BO3HUKACT M3-32 TOTO, YTO
Ta camasl CTalllOHapHas JINHEHAasg KOMOMHAIIUS HECTallMOHAPHBIX IEPEMEHHBIX SBISIETCS HEOOX0Iu-
MBIM PEIPECCOPOM B PErPECCUM NIEPBHIX pa3HOCTEN. DTa perpeccust Ha3bIBaeTCsl MOJEIIBIO0 KOPPEKLIMH
omrOOoK. ABTOPBI pacCMaTpUBaIOT BOMPOC JIBYXILIArOBOM OLEHKH MOJACITH KOPPEKIINHU OIUOO0K, a TAaKKe
BOIPOC TECTUPOBAHMSI KOMHTETPALUH.

Wneu u cratbu DHmia 1 [ paHIKepa BBIASINIA MAKPOIKOHOMETPUKY U TEOPHUIO BPEMEHHBIX PSIOB
B OTJCNBHBIN pa3aen SKOHOMHKH. PoOepT DHINT M3BECTEH TaKkKe CBOMMH PabOTaMH IO CTOXACTHUE-
ckoii BonatuneHOCTH (Mozienu ARCH u GARCH), kotopbie OblTH Ha3BaHbI B OPHUIIMATBHOM OObSB-
nennu HoGeneBckoro komureTa. KnmaiiB ['panpKep sBIsETCS aBTOPOM W3BECTHOM KOHIICTIIIN «IIPH-
YUHHOCTH 110 [ panmKepy». ABTophl ipopadoTanu B yausepcurere Kanudpopuuu B Can-/luero okosno
30 net, mpesxae uem Boimun Ha iercuio B 2003 romy. Knaiis ['panmkep ymen u3 sxu3uu B 2009 romy.

A. E. Muxywesa
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Co-Integration and Error Correction:
Representation, Estimation, and Testing
Robert F. Engle and C. W. J. Granger

KouHterpauus n Koppexkuus owmook:
npeacrasneHue, oleHNBaHNe U TECTUPOBAHUE'
Po6ept @. 3urn, K. V. [Ix. I'pangxep’

B pabome uccnedyemcs 63aumocenzb mescoy mooenamu KouHmezpayuu U Koppekyuu ouudox,
usnauanibHo npeonodicennas 6 (Granger, 1981), npednazaiomes Hogbie MenoObl OYEeHUBAHUS
U mecmupoBanus, paccmMampudaiomcs, SIMIUpUYEcKue npUMepbl.

Ecnu kasicoas KomMnoneHma 6eKmopHo20 6PeMEeHHO20 psoa X, He CHAYUOHAPHA, HO CHAHO-
BUMCSL CMAYUOHAPHOLL NOCTLE 835MUsL NePBbIX PASHOCMell, A HeKOMOPAsl TUHEUHAs KOMOUHA-
yus a'x, cmayuonapra, maxou 6pemMeHHOl PO HA3bIBAEMCs KOUHMEZPUPOBAHHBIM C KOUH-
mezpayuoHHbLM 8ekmopom . Eciu cywjecmeyem neckonbko iuHeuHo He3a8UuCUmMblX KouHme-
SPAYUOHHBIX EKIOPOB, MO 6 IMOM Cyyde o — MO MAMPUYd, COCMABIEHHASI NOCMPOUHO
U3 KOUHMezpayuoHHwIX 6ekmopos. Eciu unmepnpemuposams pasencmeo o.'x, = 0 kax donzo-
cpounoe pagrogecue, Mo HAIUYUE KOUHMeZPAYUl 03Havaent, Ymo OmKjioOHeHue Om paeHo-
secusi ABNAEMCs CMAYUOHAPHBIM, C 02PAHUYEHHOU Oucnepcuetl, 0axdce 8 mom ciydae, Ko2od
UCXOOHbLE PSObL AGIAIOMCSA HECMAYUOHAPHBIMU U UMEION OECKOHEUHYI0 OUCNEPCUTO.

B cmamvwe dokasana meopema o npedcmasnenuu, ocnosannas na cmamoe (Granger, 1983),
68 KOMOpPOU C6A3bI8AIOMCS NOHAMUS CKONb3AUE20 CPeOHe20, a8mopezpeccuul i KOppeK-
Yuu owubOK 011 KOUHMESPUPOBAHHLIX cucmem. Bexmoprnas aemopezcpeccus 6 pazHocmsx
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2 Robert Fry Engle — Professor, New York University Stern School of Business.
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ABrops! BelpaxatoT Onarogapaocts David Hendry u Sam Yoo 3a MHOXECTBO Ba)XKHBIX M IOJIE3HBIX 00CYKIACHHUI
U Tpe/UIoKeHni, Tak ke kak u Gene Savin, David Dickey, Alok Bhargava u Marco Lippi. Onu npu3HarenbHbl ByM
peLeH3eHTaM 3a AeTalbHYyI0 KOHCTPYKTHBHYIO KPUTHKY, a Takxke Yoshi Baba, Sam Yoo u Alvaro Ecribano 3a TBopue-
CKH BBIIOJIHCHHBIC YHCIICHHBIC PACUCThl M IPUMEpHI. VccieoBane BBIOIHEHO pK GpruHaHCOBOH noanepxke Harw-
oHanbpHOTO HayyHoro (onna (CLIA) SES-80-08580 u SES-82-08626. IIpensiaymmas Bepcust 3TOi CTaThH Ha3bIBAJIaCh
«Crenndukaiys JMHAMUYECKON MOJIEIN ¢ PABHOBECHBIMM OrpaHnyeHussMu: KonHTerpaiys 1 KOppeKuus omnooK».
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HecoeMecmuma ¢ SmMumu npeocmasnenuamu. B cmamove npeonodicena npocmas, no acum-
nmomuuecku dhpexmusnas 08yxuiazosas oyenxa. Tecmuposanue Kounmezpayuu covemaem
8 cebe 3a0auu mecmuposanus eOUHUYHbIX KOPHell U Mmecmbvl ¢ Napamempam, HeuoeHmugu-
yupyemviMu npu Hynesou eunomese. Ilpeonosicenvl u npOAHAIUIUPOBAHbI CeMb MECHOGbIX
cmamucmux. Memooom Monme-Kapno nonyuenvt Kpumuueckue 3Ha4enus 5mux Cmamucmux.
Mownocmob npednodcenHbix mecmos npoanaiu3upOBand ¢ UCNONb308AHUEM NOJYYEHHbIX
KpUMu4eckux 3HaueHut, u 00Ha npoyeoypa mecmupo8anusi peKOMeHOYemcsi Oiisl RPUMEHEHUSL.
B psoe npumepos 6vino o6Hapyscero, umo nompebnenue u 00X00, KpamkocpouHvie u 00120-
CpOUHblE NPOYEeHMHble CMABKU AGIAIOMCI KOUNMEZPUPOBAHHBIMU, 3apabomuble Niamyl U ye-
Hbl He KOUHme2puposamsl, HomunanreHoll BHII kounmezpuposan ¢ M2, no ne ¢ M1, M3 unu
€ COBOKYNHBIMU TUKEUOHBIMU AKIMUBAMU.

KnioyeBble CNOB : KOVHTErpauus; BEKTOpHas aBToperpeccus; eQuHNYHbIE KOPHU; KOPPEKLIMS OLLIN-
60K; MHOrOMEpHbIe BpeMeHHble psfpl; TecTbl Oukn—dynnepa.

JEL classification: C01; C12; C30; C33; C51°.

1. BBepgeHue

HAWBHIyaJIbHAsl )KOHOMUYECKas IEpEMEHHas, pacCMaTpuBacMas Kak BDEMEHHOU pAJl, MO-

JKET MEHATBCA BECbMa 3HAYNTEIILHO, OJJHAKO BCTPEYAIOTCS TAKUE MEPEMEHHBIE, OT KOTOPBIX

MOKHO OXKHJIaTh, YTO, OyAy4n 0ObeTUHEHHBIMH B TIapy, IOAOOHBIE PsbI OYIyT HE CIIHIL-
KOM YZaISIThCs APYT OT Apyra. OOBIYHO SKOHOMHUYECKasi TEOpHsl peyiaraeT HeKOTOPI MEXaHU3M,
yAEepKUBAIOIIUI Takue pabl BMecTe. [IpruMepaMu MOryT ObITh KPaTKOCPOYHBIE U IOJITOCPOYHBIE
MIPOLIEHTHBIE CTAaBKH, ACCUTHOBAHUS KalMTalla M PacXobl, TOXOABI M PACXObl TOMOXO3SMCTB,
LIEHbI OJHOTO TOBAapa Ha Pa3JIMYHbIX PhIHKAX MJIM LIEHbI OJTM3KHX TOBApOB-3aMEHUTENCH Ha OMHOM
poinke. [logoOHas naes BOZHUKAET NPH B3MNISLAEC Ha paBHOBECHE KAaK HAa CTALHOHAPHOE COCTOS-
HUE, B KOTOPOE CTPEMUTCSI BEPHYTHCSI SKOHOMHKA IPH JIFOOOM OTKJIIOHEHHH OT 3TOTO COCTOSTHHUSL.
Ecnu x, sBIIseTCSl BEKTOPOM DKOHOMHUYECKUX IIEPEMEHHBIX, TO MOKHO CKa3aTh, YTO PABHOBECHE
JIOCTUTAETCs MPU BHITIOJIHEHUH JIMHEHHOTO OrpaHUYEHUs:

a'x, =0.

Kak mpaBuJio, x, He Oy/ieT HAXOAUTHCS B PABHOBECHH, U TIO3TOMY OJHOMEPHYIO MIEPEMEHHYIO
z, = a'x, MOKHO Ha3BaTh OLIMOKOI MM OTKIIOHCHHEM OT paBHOBecHs. Eciy oHATHE paBHOBECHS
JaeT MPaBUIBHYIO CCHU(PHUKAIMIO YKOHOMETPHYESCKON MOJICIIH, TO SKOHOMHUKA JIOJKHA TPEATIO-
YUTATh MAJIOE 3HAYCHUE Z, OOJIBIIOMY.

DTH WIeH JIeTIIN B OCHOBY JaHHOMW CTaThH, U C MX MIOMOIIBIO TIOKA3aHO, YTO B KJIACCE MOJIEIE,
M3BECTHBIX KaK MOJIEJIN KOPPEKIMH OLIMOOK, TOJITOCPOYHBIE KOMIIOHEHTHI IEPEMEHHBIX CBSI3aHbI
YCIIOBHUSIMH PaBHOBECHSI, B TO BPEMs Kak KPaTKOCPOYHBIC MMEIOT THOKYIO AMHAMHYECKYIO CIie-
udukanmio. s TOro 4To0bI 9TO YTBEpIKACHHE ObLIO BEPHBIM, UCIIONIB3YETCS YCIOBHE KOMHTE-
rpanuu, KoTopoe BIepBblie ObII0 BBeieHO B pabotax (Granger, 1981) u (Granger, Weiss, 1983); ero
TOYHOE OIpE/IeICHNE JAHO B CIISIYIONeM pasaeie. B pasnene 3 00cykaaroTcsi HECKOIBKO Mpe-
CTaBJICHHI KOMHTETPHPOBAHHBIX CHCTEM, pa3jiell 4 COMeP)KUT ONMCAHUE MTPOLIEYP OIICHHUBAHMS,
a B paszene 5 NpHBEACHBI COOTBETCTBYIOIINE TeCThl. HEKOTOpBhIe MPHUIOKEHHS IPEACTaBICHBI
B pasze’ie 6, pa3zen 7 COICPKUT BBIBOABL. B paszerne 4 netanbHO pacCMOTPEH MPOCTOi pUMep,
KOTOPBIN MOXKET OBITB TOJIC3CH /ISl MOTHBAIIMU U3YYCHUS TAKHX CHCTEM.

3 JEL classification 106aBIeHBI PeIAKTOPOM.
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2. HTerp ums, KOMHTErp LMsa U KOppPeKLus OLLN60oK

CornacHo TeopeMe Boubnia, BCsIKMiA OJTHOMEPHBIN CTallMOHAPHBIA BPEMEHHOW psiji 0€3 Jie-
TEPMUHUPOBAHHOW KOMIIOHEHTBI MOXKET OBITh MPEJICTABIICH KaK HEKOTOPKIN Ipoliecc OecKOHeu-
HOTO CKOJIB3AIIETO CPETHETO, KOTOPBIA TAaKKe€ MOYKHO alMPOKCHMHUPOBATH MPOIECCOM CKOJb-
35IIIIETO CPEHET0 KOHEYHOTO nopsaka. bonee mompooHo cm. (Box, Jenkins, 1970) nnu (Granger,
Newbold, 1977). HacTo, onHako, At 00eCreueHUs CTAllMOHAPHOCTH YKOHOMHYECKHUX PSIOB He-
00XoanMo OpaTh Pa3HOCTH. DTO MPUBOJUT K CIEAYIOIIEMY U3BECTHOMY OINpPEEICHUIO HHTET-
paumu.

Onpenenenne. Bpemennoii psao 6e3 0emepmMuHupOBAHHOU KOMIOHEHMbL HA3bI8ACMCS UHIe-
2pupoeannbim nopaoka d u obosnauaemcs x, ~ 1(d), ecau e2o pasnocms nopsaoxa d donyckaem
cmayuonaproe oopamumoe ARMA npedcmasnenue.

B GosnbIeit vactu ctarbu s IPOCTOTHI OY/IyT PACCMOTPEHBI TONBKO 3HadeHus d =0 u d =1,
HO TIOYTH BCE PE3YJIBTAThl MOT'YT ObITH 0OOOILEHBI Ha IpyrUe CIy4au, BKJIIOYasi APOOHYIO pa3HOCT-
Hy!0 Mojienb. Takum o6paszoM, eciu d =0, To caM psia x, OyneT CTaloHapHbIM, a Uit d =1 oH
Oy/IeT cTallMOHapEH B TICPBOM Pa3HOCTH.

[Tosenenne /(0) u /(1) psAmoB CyecTBEHHO OTINYIaeTCs. [ meTamsHOT0 pacCMOTPEHISI CM.,
nanpumep, (Feller, 1968) umu (Granger, Newbold, 1977).

(a) Ecin x, ~ 1(0) u umeeT HyneBoe cpeHee, To: (1) AUCIepcus X, OrpaHuyeHa; (i) MHHOBa-
U4 (IIOKK) UMEIOT TOJIbKO KPaTKOBpPeMEHHbIH 3(deKT Ha 3HaueHus X, ; (iii) cnexrp f(w) ps-
na x, obnagaet cBoiictBoM 0 < f(0) < oo (iv) cpeaHee BpeMst MEKAy MOCIeA0BaTeIbHBIMH HEpe-
CeueHUsIMU YpoBHA X =0 KOHEYHO; (V) aBTOKOppessLun p, OblcTpo yOBIBAIOT C POCTOM k, Tak
YTO UX CyMMa OrpaHHYeHa.

(b) Ecn x, ~I(1) ¢ x, =0, To: (i) Aucnepcus X, CTPEMUTCS K OECKOHEYHOCTU HPHU ¢ —> 00;
(i) ”HHOBALlMU MMEIOT MOCTOSIHHBINA 2 (eKT Ha 3HaYeHUE X,, T.K. X, NPEICTaBIAET U3 ceOs
CyMMy BCEX HpeAblIyIINX MU3MeHEeHul; (iil) Mpyu ManbIX @ CHEKTp X, UMEEeT allpOoKCUMALUI0
f(®)~ Ao, B wactHOCcTH f(0) =00 (iv) CpeHEe BpeMs MEXTy MOCIEI0BaTebHBIMU TIepe-
cedeHUsIMU ypoBHS x =0 paBHO OECKOHEUHOCTH; (V) TEOPETHYECKUE aBTOKOppesiuuu p, — 1
TUTSI BCEX k TIpH ¢ —> 0.

BeckoneuHOCTh TeopeTHUueckoil auctepcuu BpeMeHHoro psna /(1) oObsSCHsAETCS IOTHOCTHIO
BKJIAJIOM HU3KUX YaCTOT HITH JIOJITOCPOYHON YaCTH TOro psia. [loaToMy 1o CpaBHEHUIO C PsIIOM
1(0) psan I(1) Oonee miaaKuii, UMEET JOMUHHUPYIOIIUE JUTMHHBIC KoJeOaHus. 13-3a OTHOCUTEIb-
HBIX pa3MepoB aucnepcuit cymma psaa [(0) u psina I(1) ects psin I(1). Bonee Toro, ecnu a u b
KOHCTaHThl, b # 0, u eciu x, ~ I(d), T0 a+ bx, Tawke Oyner psaaom I(d) .

Ecnu o6a psana x,, y, ausatorca 1(d), To B o01ieM ciryyae TuHelHas KOMOMHALUS

Z, =X —ay,

taxke Oyner I(d). OpHako, BO3MOXHO, 4T0 z, ~[(d —b), b>0. D10 03HAYAET, UTO HA JIONITO-
CPOUYHBIC KOMITOHCHTHI PSIJIOB HAKJIA/IBIBACTCS HEKOTOpOE crienuduyeckoe orpannucHue. Paccmo-
TpuM ciaydaii d =b=1, 1.e. x,, y, aBusaorcs (1) ¢ ZOMUHUPYIOLUUMHU J1OJITOCPOYHBIMU KOM-
IIOHEHTaMH, HO z, saBisiercs [(0) 0e3 CUIbHBIX HU3KUX 4acTOT. IHbIMM CllIOBaMH, KOHCTaHTa d
BBIOpaHa TaK, YTO JOJITOCPOYHBIE KOMIIOHEHTHI X, U Yy, B OCHOBHOM KOMIEHCHpYIoTCs. Ecim ke
a =1, To pacnbIBUaTOE YTBEPHKIEHHE «X, U J, HE MOT'YT OTKJIOHATBCS CIIMIIKOM JaJIeKO JIpyT
OT Apyra» npuobperaer 6osee TouHyko (GopMmy: «pa3sHOCTb X, U Y, ecTh [(0)». Mcnonb3oBanue
MOCTOSIHHOW ¢ TOTPOCTY O3HA4YaeT HEKOTOPOEe MaclTadupoBaHUE, KOTOPOE JIOKHO OBbITH HC-
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noJb30BaHo nepexn B3situeM pasHoctu (0). Cnexyer moguepKHyTh, YTO TAKOE d, TSl KOTOPOTO
z, ~1(0), MOXET U HE CyIEeCTBOBATb.

AmnanoruuHslii ciryyaii: TuHeHas KOMOMHAIMSA z, Tapbl BPDEMEHHBIX PANOB X, U Y, , KAXKIbIH
13 KOTOPBIX COJIEPIKUT 3HAYNMBbIE CE30HHBIE KOMITOHEHTHI, He Oy/IeT cofiepKarb ce30HHOCTH. [1o-
HSTHO, YTO TaKO€ MOXKET MIPOUCXOANTH, HO BECbMA PENKO.

st hopmanmzarim 3THX Wel BBOTUTCS cieayroree onpeaenenue u3 (Granger, 1981; Granger,
Weiss, 1983).

Onpenenenne. Kounonenmst 6eKMopHO20 6PEMEHHO20 PAOA X, HA3bIEAIOMCS KOUHMEZPUPO-
sannviMu nopsioka d, b u obosnauaromes x, ~ CI(d,b), ecnu: (1) 6ce komnonenmol X, A614A10MCSA
1(d) ; (il) cywecmsyem eexmop a(;t 0) maroti, umo z, = a'x, ~ I(d — b), b>0. Bexmop o na-
3b16A€MCsl KOUHMESPAYUOHHBIM BEKIMOPOM.

B ciyuae d =1, b =1 Hanuuue KOUHTErPALK O3HAYAET, YTO BCE KOMIIOHEHTHI BEKTOpA X, SIB-
msroted psgamu (1), a omrnbka paBHoBecust z, ecTb /(0). 3HaUuT, ecnu z, UMEET HyNeBOe Cpel-
Hee, TO 3TOT psiJ OyeT PEAKO NANEKO OTKIIOHSTHCS OT HYJISI M YaCTO TIepeceKarh HyIeBOH YPOBEHb.
WubiMu ciioBamMH, BpeMsi OT BpeMEHH Oy/IeT JIOCTHIaThCsl TOYHOE PABHOBECHE MITH OJIM3KOE K He-
My cocTosiHHE. B TO e BpeMms, ecian X, He ABISETCS KOMHTETPHPOBAHHBIM, IIPOLECC Z, MOXKET
OMy’K/1aTh, TaJIEKO OTKIOHSSACH OT HYJIS M PEIKO TepeceKast HylIeBOH yPOBEHb, Ml B 3TOM CIIydae
TEOPHsI PAaBHOBECHSI HE MMEET MPAKTHUECKOTO 3HaYeHUsI. BO3MOXKHOCTD CHIKEHMS MOPSI/IKA WH-
Terpauyy O3HayaeT HAIMYKe CIeHUabHBIX OTHOLICHUH, CIEACTBUS KOTOPBIX MOKHO HHTEpIpe-
THPOBATh U TeCTHUPOBaTh. OIHAKO, €CIIN BCE MIEMEHTHI X, YK€ SIBIISIOTCS CTAllMOHAPHBIMH, T.€.
1(0), To omnOKa paBHOBECHs z, HE UMEET OTIIMYUTENIbHBIX CBONCTB, eciu oHa Toxe ecTh [(0).
Bo3moxHo, 4To z, ~ /(—1), TOraa €ro CeKkTp paBeH HyINIO Ha HYJIEBOH 4acToTe, HO €CIHU JII00as
U3 TIEPEMEHHBIX COJICPIKUT OIIMOKY H3MEPEHHS, TO CBOHCTBO MOXKET OBITH HE BBITIOTHEHO B 00-
LIEM ciIydae, ¥ OTOMY AaHHBIH Cllydyail He IpeCTaBIseT IpaKkThuieckoro nurepeca. Ilpu nuarep-
MpeTalyuy KOHIENIUN KOMHTErpaluil MOKHO OTMETUTh, 4To B ciydae N =2, d =b =1 Granger
n Weiss (1983) nokazanu, 4To HEOOXOAUMBIM H IOCTaTOYHBIM YCIOBHEM KOMHTETPAIMH SIBIISICTCS
KOTePEHTHOCTh MEXJTy IBYMsI PslIaMH Ha HYJIEBOH 4acToTe.

Ecnu x, umeeT N KOMIIOHEHT, MOJKET CyIIeCTBOBAaTh 0o0Jiee YeM OINH KOMHTETPAllMOHHBIH
BEKTOp ¢¢. O4eBUIHO, BO3MOKHO HECKOJILKO PAaBHOBECHBIX COOTHOIICHHH YIPaBICHUS COBMECT-
HBIM TIOBE/ICHHEM TIepeMeHHbIX. B nanpHeiimem OyaeM npeamnosiarars, YTo CyIECTBYET POBHO 7,
r < N —1, TuHeliHO He3aBUCUMBIX KOMHTETPALIHOHHBIX BEKTOPOB, 00Pa3yOLINX MaTpHIly & pas-
MepHocTH N X 7. [1o MOCTPOEHHIO PaHT & PaBeH 7, ¥ ATO YHCIO OyJeT Ha3bIBATHCSI KOWHTETPaIlH-
OHHBIM PaHIOM PSJA X,.

Janee OyzeT ycTaHOBJIEHA TECHAS CBSI3b MEXK/y KOMHTEeTpaueil 1 MOAEIIMH KOPPEKIUH OIIH-
00k. MexaHM3MBI KOPPEKIINH OIIMOOK IIMPOKO MCIIONB3YIOTCS B SKOHOMHKE. PaHHMe Bepcun pac-
cMmoTpenbl B (Sargan, 1964; Phillips, 1957). Mnest cocTouTt B TOM, 4TO HEKOTOpAst OJISI OTKIOHSHUS
OT PaBHOBECHUS B KAKOM-TO MPOMEKYTOK BPEMEHH KOPPEKTUPYETCsI B CICAYIOIIEM MPOMEXKYTKE.
Hampumep, n3mMeHeHune B 1IeHE 3a OJMH MEPUOJ MOKET 3aBHCETh OT CTETIEHH N30BITOYHOTO CIpoca
B MpeecTByomeM nepuoje. [loxoxkas cutyanys BO3ZHHKAET B 33/1a4aX ONTHMAIBHOTO TIOBEIe-
HYS TIPH HAJIMYIWH W3/IeP)KEeK aIanTaliy WM B YCIOBUSX HETIOTHOTH HH(popManuu. B mociennee
BpeMsI 3TH MOJICIH BBI3BAIM OOJIBIION HHTEpEC C y4eToM pe3yasraroB padot (Davidson et al., 1978;
Hendry, von Ungern-Sternberg, 1980; Currie, 1981; Dawson, 1981; Salmon, 1982) 1 MHOrHX ApyTHX.

B Tunu4HOM MomenH KOPpEeKIHU OMMOOK ISl CHCTEMBI C JIBYMS IEPEMEHHBIMUA U3MECHEHHE
OJIHOM TIepeMEHHOH 3aBUCHUT OT OIIUOKN PaBHOBECHS B MPEIBbIAYIINE MOMEHTHI BPEMEHH H OT H3-
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MEHCHUS 00enx NEPEMCHHBIX B IIPOLLIIOM. I[J'ISI MHOFOMCpHOﬁ CHUCTCMbI MO/ICJIb KOPPCKI UK OLIN-
0OK MOKHO OMpeACINUTb C IOMOIIBIO OII€paTopa CABUIa 10 BpEMCHU B CJICAYOINM O6p330M.

Onpenenenue. Bekmophbiil 6pemeHHOU pso X, 0onyckaem npeocmasieHue 6 euoe Mooenu
Koppexyuu ouubox, eciu

AB)1-B)x, =—yz,_, +u,,

20e u, A8IAemcs CMayuoHapHeim MHo2omepuovim eosmyujernuem, A(0) =1, ece anemenmol mampu-
yvt A(1) koneunvt, z, =a'x, u y #0.

B aToM npencraBieHnn 00bCHSIONMIEH EPEMEHHOM SIBIISICTCS TOJILKO HEPaBHOBECHE B TIpe-
IplayieM nepuoze. Tem He MeHee, 3a CUeT NePerpynupOBKH WICHOB MOJEIb C JIF00OBIM YHCIIOM
JIaroB BEJIMYMHBI Z MOKET OBITh MPECTaBlIeHa B 3TOH (hopme, TaKuM 00pa3oM, MOJEIb TO3BOJISIET
OITUCHIBATH JII00O0H CIIOCOO CXOAMMOCTH K PAaBHOBECHIO. 3aMETHOE PA3INIKe MEXKIY ITUM ONpe/e-
JICHWEM ¥ OOJIBIIMHCTBOM BCTPEUABILINXCS NPHIOKEHUHA COCTOUT B TOM, YTO B MHOTOMEPHOM CITy-
yae oIpeJieIeHre He OITUPAETCs Ha 3K30T€HHOCTh MOJMHOKECTBA ITepeMeHHbIX. CHUTyarus, Koraa
OJIHa TIepeMeHHas sIBIsieTcs ¢1abo sk3oreHHoit B cMbicie (Engle et al., 1983), Taxke MoxeT ObITh
HccIIeJOBaHa B paMKax JaHHOTO MOAX0/a, YTO KpaTKo o0cyskaaeTcs Huxe. Bropoe cymectBeHHOE
pa3nuure COCTOMUT B TOM, YTO g PaCCMaTPUBAETCs KaK BEKTOP HEM3BECTHBIX ITapaMETPOB, a HE Ha-
0Op KOHCTaHT, MPEACTABICHHBIX YKOHOMUYECKOH TeOpHUeil.

3. CBOMCTB KOMHTErp LIMOHHbIX NEPEMEHHbIX U UX NPEeACT BNEHUs

[TycTh Ka)kaasi KOMIOHEHTa BEKTOpa X, SIBJIsETCS BpeMEeHHbIM psaoM (1), mpuuem nepsas pas-
HOCTb Ka)KJJOM KOMIIOHEHTBI €CTh YHCTO HEIETEPMUHUPOBAHHBINA CTAIIMOHAPHBIN CIy4YailHbIN Npo-
LIECC C HYJIEBBIM cpenHuM. JIF0Oble N3BECTHBIC JCTEPMHUHUPOBAHHBIC KOMIIOHEHTHI MOTYT OBITH
BBIUTEHBI TIIEPE HavaIoM aHanu3a. Torma mpouecc x, IO0IyCKaeT MHOTOMEPHOE NPENCTaBICHHUE
Bonbna

(1- B)x, = C(B)e, 3.1)

B TOM CMBICJIC, UTO JIEBasl U MpaBasi YaCTH MMEIOT OJHY M Ty K€ CIEeKTpajbHylo Marpuly. [Ipu
sToM Matpuna C(B) oqHO3HAYHO OmpenenseTcs TakuMu yciaoBusmu: Hyau pyHkaun det[C(z)],
z =¢€'” nexar Ha rpaHulle WK BHE eaMHuYHOrO Kpyra, u C(0) = I, — equHUYHAs MaTpUIa pa3-
MepHoctu N x N (cm. (Hannan, 1970, p. 66)). 3aech €, — Oeiblii 1lIyM C HYJIEBBIM CPEAHUM,

0, t#s,

Elesll=y .

[TeperpynmnupoBKkoii ciiaraeMbIX MOJUHOM CKOJIb3siiero cpennero C(B) Beerjia MOXET ObITh
TIPE/ICTABIICH B BHIIE

C(B)=C(1)+(1- B)C*(B). (3.2)

Ecim C(B) umeer koHeuHbIH nopsok, To C * (B) Toxe OyneT UMeTh KOHEUHBIH opsiok. Ec-
mu C*(1) TOKISCTBEHHO PaBEH HYJIO, TO MOXKHO TIOJTYYHTh aHAJOTHYHOE TPEACTABICHHUE C CO-
muoxutenem (1—B)°.
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CBs13b MEK/1y MOJIETISIMU KOPPEKLIMH OLIMOOK U KOMHTETpaluei BriepBble Obliia OTMEYEHA B CTa-
The (Granger, 1981). Teopema 0 TOM, YTO KOWHTETPUPOBAHHBIN PSAJ MOXKET OBITH MPEACTABIICH
MOJICJIBIO KOPPEKIIMU OMIUOO0K, OblIa chopMmynupoBaHa u oka3ana B (Granger, 1983). [Tostomy
ee Bepcust, chopMynrpoBaHHas HUKE, Ha3bIBaeTcsl TeopeMoi [ pankepa o npeacraBieHnd. AHa-
JIN3 TIOXOXKUX, HO O0JIee CIIOKHBIX CITydaeB MPEACTaBIICH B cTaThsaX (Johansen, 1985; Yoo, 1985).

Teopema I'panpikepa o npeacraBiaenun. /lycmoe N x1-eexmop x, 6 (3.1) senaemcs kounme-
epuposanuvim ¢ d =1, b=1, u kounmeepayuonusiii paue paser r . Tozoa:

(1) mampuya C(1) umeem pane N —r;

(2) cywyecmeyem eexkmopnoe ARMA npeocmasnenue

A(B)x, =d(B)e,, (3.3)

npu smom mampuya A(l) umeem pame r, d(B) asnsemca ckanapuvim noaunomom, eenuduna d(1)
oepanuuena u A0)=1,; eciu d(B)=1, mo smo eexmopuas asmopezpeccus,
(3) cywecmeyrom mampuyut ¢, y pasmepa N Xr u panea v makue, 4ymo:

a'C()=0, C(Hy =0, A0)=ya';

(4) cywpecmsyem npedcmasnenue 8 ude Mooenu KoOppekyuu ouuboK ¢ eKmopom cCmayuoHap-
HBIX CTYHAUHbIX NEPEMEHHbIX Z, = &'X, pasmeprHocmu rx1:

A*(B)Y(1=B)x, =—yz,_, +d(B)e, (3.4
c A¥(0)=1,;
(5) sexmop z, yooenemeopsaem coomnoueHuAM
z, =K(B)g,, (3.9
(1-=B)z, =—a'yz,_, + J(B)g,, (3.6)

20e K(B) ecmv rx N -mampuya n1a2osvix noiunomos, pastas &'C* (B), éce anemenmol mampu-
yot K (1) xoneunvt u umerom pane r, u det(a'y) > 0;

(6) ecru cywecmsyem npedcmagienue 8 guoe KOHEUHOU agmopezpeccuu, mo oHo umeem
6uo (3.3) u (3.4) ¢ d(B) =1 u mampuyamu xoneunvix nonunomos A(B) u A*(B).

Jlnist moKa3aTenbCTBa TEOPEMbI HaM HEOOXOUMBI CIEYIOIINE YTBEPHKICHHS O IETEPMUHAHTAX
Y IPUCOCIMHEHHBIX MaTPUIaX JJIsi CHHTYJISIPHBIX MATPHYHBIX ITOJIMHOMOB.

Jemma 1. Ilycmo G(A) — mampuunsiii norunom pazmeprocmu N X N, npuHumarowutl Ko-
neunvie 3nauenus s A €[0,1]. Ilycmb maxorce pane mampuyer G(0) pasen N —r o2 0<r <N,
u nycmo G*(0)#0 6 paznoscenuu

G(A)=G(0)+ AG*(1).

Tozoa: (i) det(G(A))=A"g(A)I,, (i) Adj(G(L)=A"H(A),
eoe 1, — eounuunas N x N -mampuya, 1< rank(H(0))<r, u H(0) xoneuna.

Joxazamenvcmeo. Onpenenurenib G MOXET ObITh IPEJICTABIICH B BUJIE CTEIICHHOIO psijaa o A :

det(G(1)) = i&,ﬂ".

Kaxplil aneMeHT J, sBIseTcs CyMMON KOHEYHOTO YHcia Ipou3BeieHHi aneMeHToB G(A)
U TIOATOMY SIBIIsIETCsI KOHEeUHBIM. Kaskast Takast cyMmMa uMeeT HeKoTopele cnaraeMble u3 G(0) u He-
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kotopelie u3 AG *(A) . Jlroboe npousseaenue ¢ 0onee uem N —r wieHamu u3 G(0) Oyzer paBHO
HYJTIO, IOTOMY 4YTO OYJIIeT SIBJIATHCS ONpPEACTUTEIeM NOAMATPHUIIbI OOJIBIIETro MOpsIKa, YeM pPaHr
G (0). [Toaromy J1F000# HEHYIJICBOM AIIEMEHT JIOJIKCH COIEPIKaTh HE MeHee 7 WieHOB U3 AG * (1),
a 3HAYMT, COOTBETCTBYIOMIAs CTCIICHb A PU HeM Oy/ieT He MeHbIe » . TakuM 00pa3om, MepBblii
HEHYJIEBOM 4ileH O, ecTb O, . Ilonaras

gD=Y 524,

HOJIy4aeM MEPBYIO YacTh JIEMMBI, T. K. WICH O, JOJIKEH ObITh KOHEUHBIM.
Jlyist oka3arebCTBa BTOPOrO YTBEPKACHUS PA3IOKUM IPUCOCIUHEHHYIO MaTpuly st G
10 CTENeHsIM A:

o0
: i
Adj (G(A)=D A'H, .
i=0
Tak kak mpucoearHEeHHast MaTpHIla — 3TO MaTPHUILA, COCTOAIIAs U3 ONpeieauTesnel mopska
N —1, 10, KaK u BBbIIIE, MOJTy4YaeM, YTO MepBbie 7 —1 cllaraeéMbIX JOJIKHBI ObITh TOXKICCTBEHHO
paBHbI HyIi0. [ToaTOMy

o0
. r—1 i—-r+l r—1
Adj(G(A)=A""Y A7 H, =2 H(A).
i=0
HOCKOJ'ILKy SJIEMCHTBI MaTPUILIbI H 1 SABJIAAFOTCS IPOU3BCACHUSAMU KOHCUYHOI'O YMCJIa KOHCYHBIX

yucen, marpuna H(0) momxHa ObITh KOHEUHOM.
[Ipon3BeneHre MaTpuIlsl Ha €e COMPSHKEHHYIO — 3TO OTPENEeIUTENb, YMHOKEHHBIN Ha €IH-
HU4HYI0 Marpuiy. [lostomy

A g1, =(G0)+ AG*(A)H(A) = (GO)H (A" + h(A)G*(A)A".
[IpupaBHuBas k03()(HUIHEHTH! IPH OJUHAKOBBIX CTENECHAX A, MOTydYaeM:
G(0)H(0)=0.

ITosTomy panr matpumbsl H (0) momwkeH OBITH HE OONBIIE 7, T. K. KQXKIBIH €€ CTOIOCTI JICHKHUT
B siape matpuiel G(0) , umeromield paur N —r . Eciim 7 =1, mepBoe cimaraemMoe B BEIpQKEHUH IS
MPUCOECANHEHHON MaTpUIIbl OyJeT MPOCTO NprcoeauHeHHoH Marpuueit 1t G(0) , koTopas Oyaer
umets panr 1, T.k. G(0) umeer panr N —1.

Hoxazamenvcmeo meopemol [ panodacepa o npedcmasienuu. YCIOBHS TEOPEMBI ITpeJoa-
rarT CYIIeCTBOBAHHE MHOTOMEPHOTO mpescTaBineHus Bombaa (3.1) i KOWHTErpUPOBAHHOTO
N-mepHoro ciydaitHoro npouecca x,. [IycTs & — cooTBeTCTBYyIOIasi KOUHTETrPALlIOHHAs MaTpHU-
11, Takasi YTo MPOLEeCC

_ ’
z, =a'x,
SIBIISIETCSL CTAllMOHAPHBIM YHCTO HEJIETCPMUHUPOBAHHBIM 7~-MEPHBIM BPEMEHHBIM PSJIOM, JIOITY-
CKAIOIIMM TPEJICTABICHHUE B BUJIC 00PAaTUMOTO CKOJIB3SIIETO CPEIHEr0. YMHOXKasi 00e 4acTu pa-
BeHcTBa (3.1) Ha ¢, MOTTyUaeM:

(1-B)z, = (a'C(1)+ (1- B)a'C *(B))é, .

Jlist Toro 4to6sl z, 6611 1(0) mpoueccom, Heodxoanmo, utobbl Bektop «'C(1) 6but paseH 0.
JIro00¥ BEKTOp, YIOBJICTBOPSIONIUI ITOMY CBOMCTBY, Oy/eT KOMHTErpaliioHHbIM. ClieioBaTeib-
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Ho, marpuua C(1) umeer panr N —r, ¥ Bce KOUHTETPALlMOHHbBIE BEKTOPHI JIeXkar B ee sipe. OT1-
croza Takxke cienyert, uto «'C * (B) — oGpaTuMoe mpeICTaBICHIE B BH/IE CKOJIB3SIIETO CPEIHE-
ro, B uactHocTd, @'C *(1) # 0. B mpoTHBHOM Cilyuae KOMHTErpamus Oynet ¢ b =2 WIH BBIIIC.

[onaras B Jlemme 1 A=(1-B), G(1)=C(B), H(1)= A(B) u g(1)=d(B), nonyyaem yT-
Bepxkaenue (2). Tak xak marpuna C(B) umeer nonHbIN paHr u pasHa I, npu B =0, ee oOpat-
Has Marpuna ectb A(0) u Taxxke Oyner paBHa [, .

VYrBepxkaenue (3) cnenyet u3 Toro akra, uto A(l) umeer panr Mexay 1 ¥ » U JICKUT B sIpe
marpubl C(1). Ilockonbky ¢ HaTSHYTO Ha 3TO HyJeBOe MpocTpaHcTBO, A(1) MOXKeT OBITH 3amu-
caHa B BHUJIE IMHEHHON KOMOMHAIIMN KOMHTETPAIHOHHBIX BEKTOPOB

A =ya'.
VrBepkaenue (4) ciaenyer u3 npeoOdpa3oBaHuii aBroperpeccuu. IleperpynimupoBKa 4ieHOB
B (3.3) naer:

[A(B) + A)](1- B)x, =—A()x,_, +d(B)s, ,
A*(B)(1-B)x, =—yz,, +d(B)¢,,
A*(0)=A4(0)=1,.

[IsToe yTBeprkaeHue ciIeayeT N3 HeMOoCPeICTBEHHOW 3aMeHbI B NpeicTaBieHnt Bonpaa. Onpere-
JICHWE KOMHTETPAIMH ITOJPa3yMEBaET, YTO ATO CKOJB3SIIIEe CpeiHee OyIeT CTallMOHAPHBIM 1 00pa-
TAMBIM. [lepenuireM npeacTaBiIeHne B BUIE MOICTH Koppekun omuoku ¢ A* (B) =1+ A**(B),
e A**(0)=0, u yMHOXUM ClieBa Ha ' :

(1= B)z, = —a'yz,_, +[d'd(B) + ¢’ A**(B)C(B)Je, =—a'yz,_, + J(B)e,.

Urto0bI 3TO TIpesicTaBIeHNe OBLIO SKBUBAJIICHTHO CTAI[HIOHAPHOMY CKOJIB3SIIEMY CPEIHEMY, aB-
TOperpeccus MoiikHa OBITH 0OpaTuMoi. st ’TOr0 HEOOXOAMMO, YTOOKI BEITIONHSIOCH YCIIOBHE
det(a'y) > 0. [lelicTBUTENBHO, €CITH ONPECITUTENh PABEH HYJIIO, TO CYIIECTBYET MO KpaiHel Me-
pe OIMH eIMHUYHBIN KOPEHb, a €CIIM ONpeesINTeb OTPULATENICH, TO JUII HEKOTOPOTO 3HAUCHHS
@ OT HYJS A0 SUHULBI BHITIOJTHEHO PAaBEHCTBO

det([r -, - a’y)a)) =0,
a 9TO 3HAYUT, YTO CYIIECTBYET KOPEHb BHYTPH CAMHHYHOTO KPYTa.

[oBropsist mpeapiaymye marn ¢ d(B) =1, noiay4aem mecroe yTBep>KAcHHUE.
Teopema MoOJIHOCTBIO I0Ka3aHa.

MoryT OBITH IOTY4EHBI U OOJIee CHIIbHBIE PE3yNbTaThl IPU JOMOTHUTENBHBIX OTPAaHUYCHUIX
Ha KpaTHOCTh KOPHEH B TIPENICTaBICHUH CKOJb3s1Iero cpennero. Hanpumep, Yoo (1985), ucnosns-
3y popmbl CMUTa—MaKkMUIIaHa, HAXOOUT ycloBus, pu kotopeix d(1)#0, 4*(1) umeer non-
HBIH PaHT, ¥ KOTOPBIE YIIPOINAIOT MEePEXO0]T OT MOJIENN KOPPEKITUH OIHNOOK K MOJIETISIM KOMHTETpa-
nuy. OHAKO MIPUBEACHHBIE BBIILIE PE3YJIBTATHI SBISIOTCS JOCTATOYHBIMHU AT 3a1a4 OLICHUBAHUS
U TECTUPOBAHUS, PACCMATPUBAEMBbIX B 3TOH CTAThE.

ABTOperpeccus 1 MOAEIb KOPPEKIMK OMIMOOK, 3aganubie popmynamu (3.3) u (3.4), TecHo
CBSI3aHBI C YaCTO UCIOIb3YEMBIMHU B SKOHOMETPHKE MOJIEISIMUA BeKTOpHOI aBTOperpeccuu (VAR),
oco0eHHO B cirydae, Koraa d(B) MoXHO 000CHOBAaHHO CUMTATh paBHBIM 1. TeM He MeHee, Kakaas
W3 HUX CYIECTBEHHO OTiMYaeTcsa oT ctanjgapTHoil VAR. B npejcraBiennn aBroperpeccuu

AB)x, = ¢,
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KOMHTErpalys IEPEMEHHBIX X, CO3JaeT OrpaHu4YeHHe, KoTopoe aenaeT marpuny A(l) cunrymsp-
Hoii. [{nst » =1 panr 3T0if MaTpuubl OyneT paBeH 1. AHaIU3 TaKUX CHCTEM CIIOXKEH, T.K. HEKO-
TOPbIE YUCIICHHBIE METO/Ibl, UCIIOIb3yEMbIE JUUISl HAXOXKICHUS CKOJIB3SIIIETO CPEJHETO, SIBISIOTCS
KpaiiHe HEeyCTOMYMBBIMH.

[IpencraBnenue B Bui€ MOAEIN KOPPEKIIMU OLIMOOK

A*(B)1-B)x, =—ya'x,_, +¢,

BBIIISLAUT OOJiee MOX0KUM Ha CTaHAAPTHYIO BEKTOPHYIO aBTOPETPECCHIO ISl IEPBBIX Pa3HOCTEH.
3nech KOMHTErpaysi IPUBOIUT K MPUCYTCTBUIO CAMUX NMEPEMEHHBIX (B YPOBHSX), TO3TOMY, €C-
JIM TIepeMEHHbIE Oy/IyT KOMHTETPUPOBAHHBIMH, YrcTast VAR 1u1st pazHocTeit OyneT HenpaBHIbHOM
crieruUKaIet MOIeIH.

Takum 00pazoM, eciau psiibl KOMHTEIPUPOBAHBI, BEKTOPHAsi aBTOPErpeccusl AJIsl HEPBBIX pas-
HOCTEH sIBIIsIeTCsl HeBEpHOH crnenudukanueil. Ecim e ucnonap3oBaTh BEKTOPHYIO aBTOperepec-
CHIO JJIs1 ypPOBHEH, TO OyIyT YIYIIEHBI CylIeCTBEHHbIC OrpannieHus. KoHeuHo, 9TH orpaHHYeHUs
ACHMITITOTHYECKU OYJYT BBIMOJIHATHCS, HO €CIIHM YYECTh HX SIBHO, MOKHO TIOBBICUTB d(PEKTHB-
HOCTH MOJIEJIH 1 YITYYIITUTh MHOTOIIIATOBBIN TIPOTHO3.

Tak kak x, ~ I(1), z, ~ 1(0), To Bce uneHbI B MOZIENH KoppeKin omuook sBistorcs 1(0). Bep-
HO U oOpatHoe: ecnu X, ~ (1) mopokaaeTcs MOJENbIO KOPPEKIMU OMINOO0K, TO X, 00sA3aTeIbHO
OyZleT KOMHTErpUpOBaHHBIM. Takike OTMeTHM, uTo eciu X, ~ 1(0), To ITOT mpoLuecc Bceraa Mo-
XKeT OBITh MPEJICTABIICH B BUE MOJAEIN OIIUOKH KOPPEKLHUH, U TOITOMY B JAaHHOM Ciydae uaes
paBHOBECHsI HE UIMEET 3HaUeHUsI.

Kak yxe roBopuiioch BbIIe, B OOJIBIINHCTBE SMIUPUUYECKUAX MTPUMEPOB MOJIENb KOPPEKIIHH
ommbOoK (hopMyTHUpYETCS KaK peakius 3aBUCHUMON MePEeMEHHON Ha IIOKHW HEe3aBHCHMOU Iepe-
MEHHOH. B 3Toii cTaThe Bce mepeMeHHbIE SIBISIOTCS COBMECTHO SHAOTCHHBIMH; TEM HE MEHEe,
CTPYKTYpa MOJIENHN JOIYCKAaeT MPUYMHHOCTE 10 [ paHmKepy uiu ciabble U CHIIbHBIC YCIOBUS K-
30reHHOCTH, Kak B crarbe (Engle et al., 1983). Hanpumep, nBymepHasi KOMHTErpUpOBaHHAsI CH-
cTeMa JI0JKHA UMETh TPUYMHHO-CIIEICTBEHHYIO CBA3b 110 KpaliHEeH Mepe B OIHOM HaIPaBJICHHH.
[TocKkombKy BEKTOp z TOJIKEH BKJIFOUATh 00€ MepeMEHHbBIE, U Y HE MOXKET OBITh TOXKJECTBEHHO HY-
JIeM, TO OHH JJOJIKHBI BXOAUTb B OJJHO MM 00a ypaBHeHUs. Eciu ciiaraemoe KOppeKun omnooK
BXOJHT B 002 ypaBHEHUsI, HM OJJHA M3 IEPEMEHHBIX HE MOXKET OBITH CJ1a00 SK30T€HHOM 1151 mapa-
METpPOB JAPYTOro YpaBHEHHS U3-32 KPOCC-OTPAaHUUYEHUH MEXly YPAaBHEHUSIMHU.

[oHsiTHE KOMHTETpalMK B IPUHIIUIIE MOXKET OBITh MPUMEHEHO K PsIaM C TPEHJaMH WITH K aBTO-
perpeccusiM, KOpHA KOTOPBIX JIe)KaT BHYTPH €AMHUYHOTO Kpyra. B 3THX ciy4asx KOMHTerpaiu-
OHHBII BEKTOP IO-TIPEKHEMY OyAeT He0OXO0OUM /JIsl IPUBEIEHUS PSAAOB K cTannoHapHoctu. Cie-
JIOBAaTEJIbHO, TPEH/IbI JOKHBI ObITh MPONOPLUUOHAIBHBIMY, U KOPHH, JIeKalllie BHYTPH €UHNY-
HOTO KpYra, JOJKHBI ObITh MACHTUYHBIMU ISl BCEX PSAA0B. MBI HE paccMaTpuBaeM 3TH CIydan
B JJAaHHOH paboTe M 0CO3HAEM, YTO IPU OLIEHUBAHUH M TECTHPOBAHHH MOTYT BOSHHKHYTD CyILIe-
CTBEHHBIE CJIOKHOCTH.

4. OUEeHMB HUE KOUHTErPUPOB HHbIX CUCTEM

Paznuunble npencTaBieHrs KOMHTETPUPOBAHHBIX CUCTEM HESIBHO MPEAIIOAratoT U pa3jInyHble
CrocoOb! ux orjeHnBaHus. Hanbonee ynoOHBIM SBJISICTCS NPEACTABICHHUE B BUJIC MOJICIH KOPPEK-
LIUH OIHUO0K (0COOCHHO €CJIH MOYKHO HPEATOJIOKHUTD, YTO HET HUKAKOTO CKOJIB3SIILIETO CPEIHETO).
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ITpu 3TOM OCTAIOTCS KPOCC-OTPAHUUYCHHUS HA TIAPAMETPhI MEX/IY YPABHECHHUSIMH, TOITOMY B IPE/I-
MOJIOXKEHU U HOPMAJIbHOCTH OIICHHBAaHUE METOIOM MaKCHUMAJIBHOTO NIPABI0NOA00Us TpeOyeT MpH-
MEHEHNE UTEPATUBHBIX IIPOLIEAYD.

B atom pasznene npeyiaraetcst Apyroit METo1 OIICHUBAHMS, COCTOSIIINE M3 ABYX dTaroB. Ha nep-
BOM JTarle OICHUBAIOTCS TApaMETPhl KOWHTETPAIMOHHOTO BEKTOPA, & Ha BTOPOM OHHU HCTIONB3YIOT-
Cs1 B MOJICITH KOPPEKIMHU omKrOoK. Ha Kax10M I1are Hy>KHO OIICHHUBATb JIMIIb OTHO YPABHCHUE Me-
TOJIOM HaMMEHBIIINX KBA/IPATOB, ITPH ATOM, Kak OyJeT IOKa3aHo Jlajiee, OIEHKH BCEX MapaMeTpOB
OyIyT COCTOSTENBHBIMH. JTa IPOIleypa 0COOCHHO yI00Ha TeM, uTO He TpedyeT cnenuduranum
JMHAMUKH JI0 TE€X 0P, T0Ka CTPYKTYpa OLICHOK KOPPEKIIUHU HE OlicHeHa. B kauecTBe «110004HOro
IIPOAYKTa» MOJIYy4YarOTCA HEKOTOPBIC CTATUCTHUKU, IMOJIC3HBIC IJI TECTUPOBAHUA KOMHTEIpALlUH.

U3 (3.5) MOXKHO HETIOCPEICTBEHHO BHIPA3UTh BBIOOPOYHYIO MaTpPHUIly MOMEHTOB. O003HAUYUM

M, =1/T xx,.
t
Hanomunm, uto z, = @'x,, Toraa u3 gopmyssr (3.5) ciaexyer
a'M, =Y [K(B)e W /T
t

Ucnonw3ys te xe aprymenTsl, 4to u B (Dickey, Fuller, 1979) unu (Stock, 1984), moxHO 110-
Ka3ark, 4TO JJIs IPOIlecca, YAOBISTBOPSOMmEro (3.1), cripaBeyIuBhI CACTYIOIINE YTBEPKICHHUS

lim E(M,,) = M (4.1)
ua'M=0 wm (veca)(IQOM)=0. 4.2)

XoTst BEIOOpOUYHAsT MaTpUIla MOMEHTOB IS KOWHTETPHUPOBAHHOTO TIpoliecca OyJeT HECHUHTY-
JSPHOM 1St 000U BEIOOPKH, B Ipejiesie OHa OyJieT UMeTh panr N — 7 . DTO XOpOIIO COriacyeT-
sl ¢ OOIIMM HAOJIOICHUEM, UTO JIAHHBIC FKOHOMHUUECKHX BPEMEHHBIX PSJI0B CHIILHO KOJUTMHEAP-
HEI APYT C IPYTOM, TaK YTO MATPHUIIEI MOMEHTOB MOTYT OBITh OJHM3KH K CHHTYISIPHBIM Ja)Ke MPH
OonpImmX BRIOOpKaX. TakuM 00Opa3oM, C aHATUTHIECKON TOUKH 3pEHUS KOWHTETPAIUS SBIISCTCS
MIPaBIOIIOI00HOM THITOTE30M.

VYpaBHeHwus (4.2) He ONPEACTISIOT OJJHO3HAYHO KOMHTErPAIlHOHHBIE BEKTOPbI, €CIIH HET OTpaHU-
YyeHuii Thmna HopMmanuzaud. Ilycts ¢ u Q SBISIOTCS MaTPULIAMU, 33JAIOIIUMU 3Ty HOPMAJIU3ALIUIO,
KOTOpasi MOCIe MepernapaMeTpu3alui & B j X 1 -BEKTOp MOXKET ObITh 3alllCaHa TakK:

vec a =g+ 00. 4.3)

IIpu aTOM mpennonaraeTcsi, 9YTo BEKTOp 6 JIEKUT B KOMIIAKTHOM TOJMHOXECTBE TPOCTPaH-
cTBa R’.

OObIYHO ¢ U () COCTOST MOJHOCTHIO M3 HYJICH WIN SIUHUIL, TEM CAMBIM OIIPEEIISISE OJIMH KO-
3G GUIMEHT B KaXKJIOM CTOJIOIE MAaTPUIILI ¢ PABHBIM CAMHUIIC, M ONPE/ICIIsisi IOBOPOTHI Ipu 7 > 1.
[Mapamerp 6 HaszbIBaeTcs WACHTU(UIIMPYEMBIM, €CIIN CYIIECTBYET CIMHCTBEHHOE PELICHUE YPaB-
HeHnii (4.2) u (4.3). DT0 peneHne onpeaesieTcsl paBeHCTBOM

TOM)PO=—(1I®M)q, 4.4)

e 10 MPEATOIoKEeHNI0 naeHTuGuuupyemMoctu y Marpuusl (1 ® M)Q cymecTByer jeBas oOpat-
Has MaTpUILa, Jaxe eciu y M ee HeT.
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Tak xak maTpunia MOMEHTOB M, OyleT UMETb MOJIHBII PAHT AJsl KOHEYHBIX BEIOOPOK, PazyM-
HBIM TIOJIXOZIOM K OIICHKE SIBJISI€TCS MHUHHMU3AIUS CYMMbI KBAJPATOB OTKIOHEHHH OT paBHOBE-
cusl. B ciyuae eIMHCTBEHHOTO KOMHTETPAI[MOHHOTO BEKTOPA OIleHKa & OyJIeT MUHUMH3UPOBATh
a'M .o npu orpannueHusX (4.3), 1 pe3yasTaToM OyaeT OlleHKa OOBIYHBIM METOZ0M HAUMEHBILIHNX
KBaIpaToB. J{JIsl HECKOJIBKUX KOMHTETPAIIMOHHBIX BEKTOPOB OMPEICIHM ¢ KaK pe3yJbTaT MUHH-
mu3aimu crena tr(a'M  «) . Torna 3ajada OLEHKH IPUHUMAET BUIT:

min tr(a'M,a)= } ?}igs)vec a'(I®M,)veca =min(qg+Q00) (I ®M,)(g+Q0).

a,s.t.(4.3)

Ee pewienue ectpb

6=~(QUOM)NO)(QUOM,)q, vec & =q+00. (4.5)

Takoli OAX0/ K OIIEHKE JIOJDKEH 00ecieunBaTh O4eHb XOpolliee MPUOIMKEHUE K UCTUHHOMY
KOWHTETPAIMOHHOMY BEKTOPY, TTOCKOIBKY HITYTCS BEKTOPHI C MUHIMAIBHOW OCTaTOYHOM JTUCTIEP-
CHeH, a aCHMIITOTUYECKH BCE JIMHEHHbIE KOMOMHAIINY KOMITOHEHT BEKTOpa X OyIyT MMeTh Oec-
KOHEYHYIO JHCIIEPCHIO, 32 UCKITFOUEHHUEM KOMHTETPAI[MOHHBIX BEKTOPOB.

[Ipu » =1 3Ta OlIEHKA MMOJy4aeTCsl MPOCTO PErpeccueii HopMaIM30BaHHOHN MIEPEMEHHOM, KO-
3¢ GUIMCHT TIPU KOTOPOH paBeH EAMHUIIC, HA OCTaIbHBIC IEPEMEHHBIC. DTa perpeccus OyeT Ha-
3BIBATHCS «KOMHTETPALIMOHHON perpeccueii», T. K. OHa CTPEMUTCS Pear30Barh JIOJITOBPEMEHHOE
WU paBHOBECHOE COOTHOIIIEHUE, HE 3a00TACh 0 AuHAMHuKe. Takyro perpeccuto Granger, Newbold
(1974) yHHUMKATENFHO HAa3bIBAIOT «JIOXKHOI» perpeccreil B OCHOBHOM ITOTOMY, YTO CTaH/IapTHBIS
OIIMOKY MPUBOST K OIIMOOYHBIM BEIBOZIAM. ABTOPHI B IIEPBYIO OYEPE/Ib PACCMATPUBAIIN CITyqan
OTCYTCTBHSI KOMHTETPAIMH, KOTJIa MEKIY IEPEMEHHBIMU HE ObLJIO HUKAKOW CBSI3U, OJHAKO HAJIH-
Yye eIMHIYHOTO KOPHSI B OCTAaTKaX MPUBOAMIO K MaJoOMy 3HaYeHHUIO cTaTHCTHKH [lapOouna—YoT-
coHa, GONBIIOMY 3HAYEHHIO R’ 1 BHICOKON 3HAYMMOCTH KOA((HUIIHEHTOB. 31eCh HILYTCs TOIBKO
OLIeHKH K03(h(OUIMEHTOB TSI UCTIONB30BaHUS HA BTOPOM ATarle ¥ TECTHPOBAHUS JOITOBPEMEHHOTO
paBHOBecus. Pacnipenenenue oneHok k03((UIMeHToB ObUIO UCcCiieoBaHo B cTathe (Stock, 1984).

Ecnmu N =2, cymecTByIOT JIB€ BO3MOKHBIE PETPECCHU B 3aBUCUMOCTH OT BRIOPaHHOM HOpMa-
nu3anuu. HeeTMHCTBEHHOCTH OLIEHKH €CTh CIECTBHE XOPOIIO U3BECTHOTO (PaKTa, COTIIACHO KO-
TOPOMY OIICHKa IapaMeTpa oOpaTHOM perpeccuu He paBHA BEJIMYMHE, 00paTHOH OLIEHKe Mapame-
Tpa npsiMoit perpeccuu. OJJHAKO B HAIlIEM CIIydae HOPMaJIM3AIHsl HE UTPaeT CYIIeCTBEHHOH po-
JTH: MaTPHUI[a MOMEHTOB CTPEMHTCS K CHHTY/IPHOM, U, 3HAYHT, K0d(DOHUIHEHT AeTepMuHauu R’
npuOmmKaeTcst K 1, a OH, B CBOIO 04Yepelb, SBISIETCS MPOU3BEACHUEM OIEHOK Kod(duimeHToB
IpsAMOii U 0OpaTHOH perpeccuii. ITo Ob1T0 OBl A0COIIOTHO BEPHO, €CIIH ObI CYLIECTBOBAIH TOJb-
KO JIBa HAOJIOJICHYSI, KOTOPBIC, KOHEYHO, OTPE/ICIISIFOT CUHTY/ISIPHYEO MaTpuity. J{isl mepeMeHHbIX,
KOTOpPBIE HMEIOT OOIIYIO TEHJICHIINIO, KOPPEJISILIUS CTPEMHTCS K SIMHUIIE, B TO BPEMsl KaK JAUCTIep-
CHISI KXKJIOW MPUOIIKaeTess K OECKOHEUHOCTH. JIMHMS perpeccru MpakTHIeCKH MPOXOUT Yepe3
KpaifHhe TOYKH, KaK €CIIi ObI CYIIeCTBOBAIIN BCETO /1BA HAOIIOACHNS.

Stock (1984) B Theorem 3 goka3bIBaeT cieayroliee yTBEpKICHHE.

Ipennoxenne 1. IIpeononooicum, umo x, yoosnemeopsem coomuowenuro (3.1) ¢ abconromno
cymmupyemoim C*(B), omubku umerom uemeepmoiil KOHEUHbIll MOMEHM, A X, SGIAEMC s KOUHMe-
epuposannoim (1,1) ¢ r kounmezpayuonnvimu sekmopamu, yoosiemeopsiowumu pagencmsy (4.3),
6 komopom napamemp 0 uoenmuguyupyem. Toeoa oyenxa 6, onpedensiemas pasencmeom (4.5),
y0081emeopsien COOMHOUEHUIO

A P
T'°(0-0)—0 s 6> 0. (4.6)
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[Ipeanoxenne yTBEpKIIAET, YTO OIIEHKH [TapaMeTPOB OY€Hb OBICTPO CXOJATCS K UX BEPOSTHOCT-
HbIM TipezieniaM. OHO TAKKE TOBOPHT, UTO JUIsl KOHEYHOH BBEIOOPKH CMEILIEHUE UMEET TTOPsIoK 1/7.
Ucnonbsyst meroq Monte-Kapio, Stock mokasan, 4ro Ha MasbIx BEIOOpKaxX 3TO CMEHIEHUE MO-
JKET OBITH SHAYUTCIIbHBIM, a TaKKC HAIICJI BBIPAXKCHUA MJIA MPCACIIBHOTO paCpeaciICHd OLICHOK.

B nByxiaroBoii npoiieype, npejiaraeMou Juist 5To KOMHTErPUPOBAHHOM CUCTEMBI, OIIEHKA
u3 (4.5) ucronp3yercst Kak U3BECTHBIN IMapaMeTp NPy OIIEHWBAHUHM MOJIETH KOPPEKIINH OMIHOOK.
OTO CYLIECTBEHHO YIPOLIACT MPOLEAYPY OLICHKH MyTeM HAJIOKEHUsI KPOCC-OrPAHUYEHUHN U MO-
3BOJISIET CIIeNU(DUIIMPOBATh WHAUBHUIyaIbHBIC YPABHEHUS JIJISl IMHAMUYCCKUX COCTAaBIISIONIUX
HE3aBUCHMO JIpYT OT Apyra. OTMETUM, YTO JUIsl OLICHUBAHUS ¢, HEe TpeOyeTcs: crienupuIupoBarh
TUHAMUKY. YIUBUTEIHHO, HO 3Ta IBYXIIAroBas OIEHKAa UMEET MPEBOCXOIHBIC CBOMCTBA. OKa3bI-
BaeTcs, OHa Tak e 3 (EeKTHBHA, KaK M OIIEHKa MaKCUMAJIBHOTO MPaBIONOA00MS, OCHOBaHHAS
Ha U3BECTHOM 3HAUEHUH ¢ , YTO YCTAHABIUBACTCS B IPUBOANMON HHUKE TEOPEME.

Teopema 2. /[gyxwacosas oyenxa napamempos ypasHeHus. 6 Mooeiu KOppeKkyuu ouuoKy, uc-
nonvsyiowas & usz (4.5) kax ucmunnoe 3nauenue o, umeem makoe xee npedeibroe pacnpeoese-
HUe, KaK U OYeHKA MAKCUMATIbHO20 NPasoono0odus ¢ uCmuHubIM 3uavyenuem o. Cmanoapmmuvie
OWUOKU MEMOOA HAUMEHBULUX K8AOPAMO8 6Y0ym COCMOAMETbHbIMU OYEHKAMU UCHUHHBIX CIAH-
0apmHbIX OUUOOK.

Hoxasamenvcmeo. [epenuiiiemM nepBoe ypaBHEHUE CHCTEMbI B MOZICIIA KOPPEKIH OIIMOO0K (3.4)
CIIEIYIOIIUM 00pa3oM:

yt:72I—I+Vl/tﬂ+gt+7(Zt—1_2t—1)’ Zt :Xta’ Et:Xta’

e X, =x,, W — marpuua, 3JIeMeHTaMH KOTOPOil SBISIOTCS AX, ;, @ ) SBISIETCS 2JIEMCHTOM
BeKTOopa Ax,, Tak 4To Bce perpeccopsl umeroT tun /(0) . Omyckas HUKHUE HHJEKCHI, IOTy4aeM:

JT ; _; “[EWYCEW)IT] [GW) (e +y)z—2)/T]INT .
D70 BBIpaKEHHUE YIIPOIIAaeTCs, motomMy uto Z'(z —2) = 0. U3 pabor (Fuller, 1976) wiu (Stock,
1984) cnenyet, uto XX, / T* w XW/T umetor nopsnok 1. 3nauur,

W'(z=H)/NT =[x /T)[T(e-a)]/[1NT ],

W, CIIeJIOBATENBHO, TIEPBHIIl H BTOPOil KO3((MUIIMEHTH CIPaBa OT 3HAKA PABEHCTBA MMEIOT MOpPS-
0K 1, @ TpeTHii CTPEMUTCS K HYIIIO, TAK YTO BCE BBIPAKEHHE ACUMIITOTHYECKH PABHO HYIHO. Tak
Kak craraembic B (z — 2)/+/T B npesene ncuesaror, cTaniapTHbIe OMMOKA METOA HAMMEHBLIHX
KBaJIPaToB OY/ILyT COCTOSTENHHBIMIL.

Iycrs S =plim[(Z,W)'(2,W)/T], rorna

— A
N ;—>D(0,0'2S_1),

rae D siBisieTcsl MpeAebHBIM paciipenesieHueM. [Ipn JOTTOTHATEIFHBIX CTaHAAPTHBIX TPEIIONo-
KEHHUSIX MOKHO TapaHTUPOBATh HOPMAIIBHOCTH 3TOTO pacIpeieieHusl.

Jis yTBEpIKICHHUS, YTO OLIEHKA C UCTIOIB30BAaHUEM UCTHHHOTO 3HAUEHUSI (¢ UMEET TO JKe Tpe-
JeIbHOE paclpeesieHne, J0CTaTOYHO MOKa3aTh, UTO MPEAEII 0 BEPOITHOCTHU MOCIE0BATEIbHO-
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CTH [(Z,W)'(z, w)|T ] TaK)Ke paBeH S, ¥ 9TO z’g/ JT umeer To ke MIPEJENIBHOE pacIpe/IeIeHue,

YTO U Z '8/ ﬁ . PaCCMOTpI/IM CHayaJjia BHEJMAarOHAJIbHBIC 3JIEMEHTHI S
EWIT-zWIT=T(a-a)[WX/T]/(1/T).

[lepBbIii 11 BTOpOH KOAPPHUIMEHTH UMEIOT MOPSIOK 1, a Tpetnii kKo3hHUIIEHT — MOPSII0K
1/T , mosToMy BCe BEIpOKEHHE aCUMIITOTHICCKHA 00paImaeTcs B HOJIb:

(z=2)(z=2)/T=z22/T-22/T =T(@-a)[XX /T’ IT(@-a)(1/T).

CHoBa niepBbie Tpu Ko3(h(uUMeHTa UMEIOT MOPSI0K 1, a mocnenHuM Kod(hHUITUSHTOM SIBJIS-
ercs 1/ T, Tak 4TO ke €CIM Pa3HOCTh MEXKIY STHMHU KOBAPHAIMOHHBIMU MaTpUIIaMH OyeT Imo-
JIOKUTETIFHO OTIpeNieieHa, OHa aCUMITTOTHYECKH ncue3HeT. Y, Hakonerl,

(z—2)e/NT =T(@-a)[ X'/ TIN/NT,

YTO TOXKE ACUMITOTHYECKH NCUE3ACT.

[Ipu BBITIOTHEHUH CTAHIAPTHBIX YCIOBUI OLICHKA C HCIOIBb30BaHUEM UCTUHHOTO 3HAYCHUS !
OyZeT sSIBIATHCS aCUMIITOTHYECKH HOPMAJIBHOM M, CIIeI0BAaTEIbHO, ABYXCTYIIEHYATas OLICHKA TaK-
ke Oy/IeT aCUMITOTHYECKH HOPMAIIbHON B 9THX YCJIOBHSX. JTO 3aBEPIIACT JIOKA3aTEIbCTBO.

[IpuBenem npocToil mpuMep, KOTOPBII WLTIOCTPUPYET MHOTHE U3 STHX BOIIPOCOB U 0OOCHOBBI-
BaeT MOAXO/ K TECTHPOBAHUIO, ONMCHIBAEMBIN B cliefytomieM paszaene. [Ipennonoxum, 4To ume-
eTcs 1Ba pAa, X, U X,, , KOTOPble COBMECTHO IT'€HEPUPYIOTCS KaK (PyHKIUSI OT BO3MOXKHO KOppe-
JMPOBAHHBIX OCINIBIX IIYMOB &, U &,, B COOTBETCTBUU CO CJICIYIOMIEH MOAENIBIO:

Xy Bxy =wy, wy, =uy, 8, 4.7)

X, Fax,, =u, , Uy, = Py, +&,,, p| <1. 4.8)

OueBuIHO, TApaMeTpbl & U [ SBJISIFOTCS HEUACHTH(PHUIUPYEMBIMU B OOBIYHOM CMEICIIE, T. K.
HET DK30TCHHBIX ITIEPEMEHHBIX ¥ OMIHUOKN KOPPEITUPYIOT B OJTUH U TOT )K€ MOMEHT BPEMCHHU.

B npuBenennoii Gpopme 3T0i CHCTEMBI PAIBL X,, U X,, SABIAIOTCS JIMHEHHBIMU KOMOMHAIMAMH
u,, M u,, , ClefoBarenpHo, ooa uMerot Tin /(1). Bropoe ypaBHeHHE ONHUCHIBAET CTALIOHAPHYIO
JMHENHHYI0 KOMOMHAIMIO 9THX IlepeMeHHbIX. Takum obpasoM, x,, u x,, asistorca CI(1,1) u Bo-
MIPOC COCTOMUT B TOM, MOJKHO JIM 3TO BBISIBUTH M OLIEHHUTH TIAPaMETPBI.

YnuBUTENBHO, HO 3TO C/eNaTh Jerko. JInHelHas perpeccun MeToia HAMMEHBIINX KBapaToB
X,, Ha X,, JaeT OLIMYHYIO OLEHKY IapaMeTpa «. DTO U €CTb «KOUHTEIPAllUOHHAS PErPECCHsD».
Bce nuHeliHble KOMOMHALIMM X,, U X,,, 32 MCKIIIOYEHHEM 3aJJaHHOH ypaBHeHHeM (4.8), OymyT
MMeTh OECKOHEYHYTO TMCIIEPCHIO, H, CIIE0BATEIFHO, METO/] HANMEHBIIINX KBAIPATOB JIETKO CMO-
KeT oLeHuTb ¢ . Koppemsiuus mexay x,, U u,,, KOTOpasi IPUBOIUT K CMELIEHHIO B OJJHOBPEMEH-
HBIX YPaBHEHUSX, UMeeT 10 I Oosee HU3KUM MOPAAOK, 4eM AUCIepcun Xx,, . Ha camom nene 06-
parHasl perpeccusl x,, Ha X,, UMEeT TaKHe K€ CBOMCTBA U, CIeJ0BATEIbHO, 1a€T COCTOATEIIbHYIO
OLICHKY mapameTpa 1/ @. DTH OLIEHKH CXOAATCS K HICTHHHOMY 3HAYCHHUIO OBICTpEe, YeM B CTaH-
TAPTHBIX SKOHOMETPHUIECKIX MOIEIISX.

XOTsI CYIIECTBYIOT U JPYTHE COCTOSITETIHHBIE OIIEHKH (¢, OJTHAKO HEKOTOPHIE KAKYIIUECS Ode-
BUJIHBIMH OLIEHKU TaKOBbIMU He OynyT. Hanpumep, perpeccus nepBbIX pa3HOCTEH X,, Ha I1E€pBbIe
pasHOCTH X,, HEe OyleT COCTOATEIbHOM, U HCHoNb30BaHKue mpouenypsl Koxpeitna—Opkarta uiau
JPYTroil KOPPEKIMK Ha aBTOKOPPEIIINIO B KOWHTETPAIIMOHHOW perpeccuu OyneT NpUBOANUTH K He-
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COCTOSITENILHBIM OlleHKaM. [Tociie MOCTpOCHHUs OIICHKU MapameTpa @ JAPYrHe MapaMeTphl Ha ee
OCHOBE MOT'YT OBITh OIICHEHBI Pa3JIMYHBIMUA CIIOCOOAMU.

st monenu B (4.7) u (4.8) MOXKHO MOYYHTH MIPEJICTABICHNUE B BUEC aBTOPETPECCUU, BBIUUTAS
JIATUPOBaHHbBIC 3HAUYCHUS M3 00CHUX YacTel paBeHcTBa U 0003Havas o =(1—p)/(a—f)):

Ax, = Box,  +aopx,  +n,, 4.9)
Ax, ==0x, ,+aodx, +n,, (4.10)

TJIe 7 TPEACTABISIOT co00i THHEHHYI0 KOMOMHAIUIO €. Toraa Moaes KOPPEKIIMK OIHOOK MPH-
00peTaeT CICIYIOIINA BHUI;

Ax, = poz,  +n,, 4.11)
Ax, =0z, +1n,,, (4.12)

rae z, , =x, +ax, . B ucxogHoil Mojenu ecTb TpU HEU3BECTHBIX IIapaMeTpa, NPEACTaBICHUE
B BUJIC aBTOPETPECCUU COICPIKUT YEThIPE HEU3BECTHBIX KOAPPHUIIMEHTA, B TO BPEMsI KaK MOJIEIb
KOPPEKIINY OMIMOOK COAEPXKUT ABa mapamerpa. [locie Toro kak & CTaHOBUTCSI M3BECTHO, OTPaHU-
YeHHE B MOJIEITIH KOPPEKIINHU OIMINOOK, KOTOPOe 00yCIaBINBaeT ABYXIIaroByI0 OIEHKY, HCYE3aeT.
OtmetuM, 4TO ecinu P —> 1, PAIIBI IPEBPAIIAIOTCS B KOPPETUPOBAHHBIE CITyYaliHbIe OITy>KIaHMs,
KOTOPBIE HE SIBIITIOTCS KOWHTETPUPOBAHHBIMH.

5. TectTupoB HUe KOUHTErp uUun

[Ipobnema TecTHpOBaHMS KOMHTETPAaLlMM BO3HUKAET JOBOJIBHO yacTo. Hampumep, npu oTse-
TE€ HA BOIPOC, HAXOIUTCA JIM 3KOHOMUYECKasi CUCTEMa B JOITOBPEMEHHOM paBHOBecuu. Lleneco-
00pa3HO TaKKe MPOBEPUTH MOAO00HYIO TUTIOTE3Y MPEXkKAE, YeM OLCHHBAaTh MHOTOMEPHYIO TUHA-
MHYECKYIO CUCTEMY.

K coxanenuto, 3Ta cuTyanus SBISICTCS HECTAHJIAPTHOM, ¥ TIPOBEPKA TUIIOTE3bI HE CBOJUTCS
K IIPUMEHEHHIO OOBIYHBIX TECTOB TUIIA TecTa Basbaa, OTHOIIEHHS TPaBIOIIOA00HS MK TECTa MHO-
xureneit Jlarpamxka. Ota npobiemMa TECHO CBSI3aHa C 3aJadell TECTUPOBAHUS €AMHUYHBIX KOPHEH
B HaOJIIOAAEMBIX psiax, KOTOpyro nepBoHavanbHo copmyuposanu Fuller (1976) u Dickey, Fuller
(1979,1981) u 3arem Evans, Savin (1981), Sargan, Bhargava (1983), Bhargava (1984) u Nelson,
Plosser (1983). Ona Takxe cBsi3aHa C 33Ja4eli TECTUPOBAHUS C MapaMeTpaMu, He UIeHTUDUIIPYe-
MBIMH TIPY HYJICBOU THUTIOTE3€, KaK ATO omucano B padorax (Davies, 1977) u (Watson, Engle, 1982).

[t niutrocTpanyuy npooieM, BOSHUKAIOIUX IPH TECTHPOBAHUH ITOJOOHBIX THIIOTE3, PACCMO-
TPHUM MIPOCTYIO Mofienb (4.7) u (4.8). B nanHOM ciryuae HyneBas THIIOTe3a — 3TO OTCYTCTBHUE KO-
uHTerpanmu wim p =1. Ecnu 061 mapaMeTp ¢ ObUI H3BECTEH, TO TECT MOKHO OBUIO TIOCTPOUTH
1o a”azjoruu ¢ tecroM Juku—®ymnnepa, cuuras, 4To psi z, UMEET €JUHUYHBII KOPEHb IIPH HY-
JIEBOH rUIoTe3e. YKe B JAHHOM cllydae pacrpesiesieHre He OyleT CTaHJapTHBIM, OHO BBIYHCIICHO
¢ momomnipio Meroga MonTe-Kapro u onucano B crarse (Dickey, 1976). Onnako, xoraa napameTp
¢ HEU3BECTEH, OH JJOJKEH ObITh oLleHeH. Ho ecnu HyneBas runoresa yTBepkaaet, uto p =1, na-
pametp a He uneHTuunupyem. Takum 00pa3oM, TOJIBKO €CIIH PsAbl KOUHTETPUPOBAHBI, O MO-
KET OBITh IPOCTO OLEHEH C OMOIIBIO «KOMHTETPALlMOHHON PErPECCHI», HO TECT N0JDKEH OBITh
OCHOBAaH Ha pacrpe/eIeHUH CTaTUCTHKH, KorJa BepHa HyseBas runoreza. MHK crpout onenky
napamerpa o/, MUHUMHU3UPYs JUCIIEPCUIO OCTATKOB U Jiejiasi OCTaTKU Kak MOYKHO Oosee cTanmo-
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HapHbIME. MHBIMEU cnioBamu, TecT Jukn—Dymiepa Oyaer oTBeprarh HYJIEBYIO THIIOTE3Y CIUIIKOM
4acTo, €CIH NMapaMeTp ¢ OLIEHUBAETCS.

B a10i1 cTathe npejiaraeTcst HAOOP U3 CEMU TECTOBBIX CTATUCTHUK JJISl IPOBEPKU HYJIEBOH I'-
[IOTE3bI OTCYTCTBUS KOMHTEIPAIly TIPOTUB alIbTEPHATUBHOM I'MITOTE3HI ee cymecTBoBanus. [Ipen-
roJjaraercsi, YTo UICTUHHAs CUCTEMa SIBJISIETCS IBYMEPHOU JIMHEHHOW BEKTOPHOU aBTOperpeccuen
C TayCCOBCKMMU ONIMOKaMH, TIPUYEM KaxKIbli u3 psaoB sBisieTcs /(1) . Tak kak HyneBast THIIOTe3a
SIBJISIETCSL COCTABHOM, 3TH TECThI CTPOMIIMCH TAKUM 00pa3oM, YTOObI BEPOATHOCTh €€ OTBEPIHYThH
ObL1a OCTOSIHHOI 10 HAa0OpY MapaMeTpoB, BKIIOUEHHBIX B HYJEBYIO rHIoTe3y. bonee mogpooHO
cm. (Cox, Hinkley, 1974, pp. 134-136).

MOo>XHO BBIIENTS /1B CIydas. B mepBom ciiydae cuctemMa UMeeT MepBBIi MOPSIOK, H TOITOMY
HyJIeBast TUIIOTe3a OMUCHIBAETCS] COOTHONICHUSMHI

bi=ac 1@ yoq). (5.1)
Axt = 821 (82t )

OueBuIHO, YTO 3T0 — MozEeb (4.11) u (4.12), korma p =1, otkyma cienyet, uto 6 = 0. Cocras-
Hasl HyJIeBas TUIIOTE3a BKJIIOYAET B Ce0s BCE MOJIOKUTEIBHO OIIPEAETICHHbIE KOBAPHALIMOHHbIE Ma-
Tpuusl Q. Kak Oyzer mokazaHo HUKE, PACHpPEICICHHUs BCEX TECTOBBIX CTATUCTHK HHBApHAHTHBI
OTHOCHUTEIILHO MaTpHUIbl (), TOATOMY 0€3 OrpaHU4eHUs] OOLTHOCTH MOKHO CUUTATh, yTo Q=1 .

Bo BropoMm ciyuae mpeamnosaraeTcs, 4To CUCTeMa CTallMOHapHa B pa3HoCTX. CienoBareib-
HO, HyJIeBasi THIIOTE3a BKJIOYaeT Bce KOI((MUIMECHTHI CTAlMOHAPHBIX MOJIENel aBTOperpeccun
Y CKOJIB3SIIIIETO CpeiHero, a Takke (. OnnceiBaeMble HUKE «PACIIMPEHHBIE» TECTHI B 3TOM CITy-
Yyae UMEIOT aCUMIITOTUYECKN MHBAPUAHTHBIE pacIIpeiesIeHHs] HOZ00OHO TOMY, YTO OBLIO YCTaHOB-
neHo Juku u OyisepoM Ui TECTOB B OJHOMEPHOM CIIydae.

CeMb NpeIoKEHHBIX TECTOBBIX CTATUCTHK BBIUUCIIAIOTCS € TOMOIIBIO METOJJa HAMMEHBIINX
KkBajparoB. [y kaxaoi u3 HuX mytem moaenupoBanus 10000 moBropeHuil HalIeHBI KpUTHYE-
ckue 3HadeHus. C UCIIOIb30BaHUEM CUMYIISIIUI BEIYUCIISIOTCS] MOIITHOCTH TE€CTOB JIJISl Pa3INYHbIX
anpTepHaThB. Hioke gaercs Kparkoe OmrcaHne KaX10ro TeCTa.

1. CRDW. OrneanBaeTcst KOMHTETpaIlOHHAs PETPECCHS M BEIYUCIISIETCS cTaTUCTHKA JlapOnHa—
Yotcona (DW) asist ipoBepKU CTAMOHAPHOCTH OCTATKOB. Ecin oHM He cTaioHapHsl, DW ctpeMuT-
Csl K HYJIIO M, CJI€0BATEIbHO, eciu DWW npuHUMaeT CIMIIKOM OONbIINE 3HAYSHUS, TECT OTBEPraeT
OTCYTCTBHE KOMHTETPAIUH (HAXOAUT KOMHTETPAIUIO ). DTOT TeCT ObLT NipeyiokeH Bhargava (1984)
JUTS CiTy4ast, KOIjia HyJeBas U aJbTepHaTHBHAs TMITOTE3bI SABJISIOTCS MOJIEISMH IIEPBOTO MOPSI/IKA.

2. DF. Orot Tect npoBepseT 0CTaTKH KOWHTETPAIIMOHHON PErpecCcrH, OIIEHUBAsT JOTIOTHUTEIb-
HYIO perpeccuto, kak onucano Juku n OymiepoM u mokazano B Tadu. I. Takke mpeamonaraercs,
YTO MOJZEIb IIEPBOrO MOpsAKA BEpHA.

3. ADF. Pacumupennsiit Tect Juxun—®ymniepa nomyckaer Ooee CIOXKHYIO AMHAMUKY B perpec-
cuu DF u, cnenoBarensHO, UIMEET CIMIIKOM MHOTO [TapaMeTpoB B CIIydae MOJIENIN IIEPBOTo MOPsi-
Ka, HO MTPAaBWJIBHO CHENU(UIIMPOBAH B CITy4ae BBICIIUX MTOPSIKOB.

4. RVAR. TecT 11 BEKTOPHO# aBTOPETPECCHUU C OTPAaHUUYCHUSIMH TTOXO0XK Ha ABYXIIIATOBYIO
oueHKy. Ha ocHOBaHMM KOMHTErpaliMOHHON PETPECCHU OLIECHUBAETCSI KOMHTETPALIMOHHBIN BEKTOD,
KOTOPBIH 3aTE€M y4acTBYET B OLICHKE MOJEJIN KOppeKIuK omnOoK. TecT mpoBepsieT, SBisieTcs i
nepeMeHHast KOppeKLUMH OIIHOOK 3HAYMMON. DTOT TecT TpeOyeT, YTOObI AMHAMUKA CUCTEMBI ObLiIa
MOJHOCTBIO crienduipoBana. [1pu aToM mpearnonaraerces, YTo CUCTEMa UMEET TEPBbIN MOPSIIOK.
[IpuBeseHne cuCTEMBbI K TPEYTOJILHOMY BUY JI€IaeT OMIMOKY HEKOPPEIMPOBAHHBIMU, U B TIPE/I-
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TOJIOYKEHU N HOPMAJIbHOCTH ¢-CTaTUCTUKU OyIlyT HE3aBUCHMBL. TeCT OCHOBaH Ha CyMMe KBaJIpaToOB
{-CTaTUCTHUK.

5. ARVAR. Pactmupennsiii RVAR — Ttect ananmornyen RVAR 3a uckimoueHuemM Toro, 4To CH-
cTeMa I10 MPEIIOJIOKESHUIO UMeeT 0oJiee BRICOKUH MOPSIOK.

6. UVAR. Tect VAR 06e3 orpanndeHnss 0OCHOBaH Ha BEKTOPHOHW aBTOPETPECCHH B YPOBHSIX TIPH
OTCYTCTBUHW OTpaHHUYEHHUH Ha KoMHTerpanuto. [Ipu HylIeBoil TuoTe3e KOMHTETPpaluy U TaK HET,
MO3TOMY TECT IPOCTO MPOBEPSIECT, MOXKET JIX MOZEIb OBITh BBIPAXKEHA aJICKBATHO UCKITIOYUTEEHO
yepe3 pasHocTH. CHOBa, IPUBOAS MaTPUILy KOX(PPHUINEHTOB K TPEYroibHON (hopMe, MOKHO He-
3aBHCUMO BBIYUCIIUTD F-CTaTUCTUKU KaKAOM U3 IBYX PETPECCHid, M 00I1asi TECTOBasi CTATUCTUKU
OyIeT SBIATHCSA X CyMMOM, YMHOXXEHHOH Ha WX CTETeHU cBOOOBI, T.€. Ha 2. IIpn 3TOM BHOBB
MIPEJIIoJaraeTcs, YTO CHCTEMa UMEET TIEPBhIA MOPSIOK.

7. AUVAR. D10 pacmmpenHas BepcHs IpeIblayIIero TecTa sl CUCTeM 00J1ee BBICOKOTO I0-
psizka.

YToOBl YCTaHOBHUTH CXOJCTBO ATHX TECTOB B CIlyyae CUCTEM IIEPBOTO MOPsIIKa AJISl BCEX MOJIO0-
KHUTEIBHO OMPEAETICHHBIX CHMMETPUYHBIX MaTpuIl (2, TOCTaTOYHO MOKa3aTh, YTO OCTATKU OT pe-
Tpeccu” y Ha X s 00IIel MaTpuibl () OTIAMYAIOTCS CKAJISIPHBIM MHOKHUTEJIEM OT OCTATKOB IS
ciydass =1 .YTro0bl yCTaHOBHUTH 3TO, IPEANOIOKHNM, UTO &, H &,, , ABISAIOTCS HE3aBUCUMBIMU
CTaH/IapPTHBIMH HOPMAJIbHBIMH CITyYaiiHBIMH BeJIMdnHaMu. Torma

V=D 6 X, = D6y (5.2)

i=1,t i=1t
u ut:yt_xtzxzyt/zxtz : (5.3)

Hust cozpanust y* u x* B ciaydae MPOM3BOJIBHON MaTpULbl () HOJIOKUM

* *
&, =C&,, &, =a&, +be,, (5.4)
e

_ _ 2 _ 2
c=\o,,a=0,/lc,b"'=0, -0, /o,

Torna, moncrasiss (5.4) B (5.2), momydaem:
x*=cx, y*=ay+bx,
ay, + bx, —ch(ay, +bx,)cx[/ ’x’=au,

YTO U YCTAHABJIMBAECT UHBAPUAHTHOCTh paclpeaeIeHU TECTOB. Eciau NCHoab3yI0TCs OHU U TE K€
CITydaifHble 9Hciia, BHE 3aBUCUMOCTH OT ) OyIyT IMOTyYeHBI OTHU U T€ )K€ TECTOBBIE CTATUCTHUKH.

B Gonee coxHOM, HO BIOJIHE PEATMCTHYHOM Cilyyae, Korjaa CHCTEMa UMEEeT O€CKOHEUHBIH 110-
PSIIOK, HO MOKET OBITH alMpPOKCHMHUPOBaHa aBTOPErpecCcuell mopsiika p, pacnpeaeieHus CTaTUCTH-
KM OyAyT COBIA/aTh TOJIBKO ACHMITOTHYECKH. XOTS TOYHOE COBIAJCHHE IOCTUTAETCsI B TayCCOB-
CKHX MOJENSAX ¢ (PMKCHPOBAHHBIMH PErPECCOPaMHU, B MOAEISAX BPEMEHHBIX PAJIOB 3Ta CUTYyallUs
HE peaju3yeTcsl, U COBMAJIEHUE TOJIBKO aCUMITOTUYECKOE. [[03TOMY TECThI 5 M 7 ACUMIITOTUYECKU
MTOJIOOHBI, €CIIN MOJIEIT TIOPS/IKA p BEPHA, HO TECTHI 1, 2, 4 1 6 3aBeIOMO HE SBIISTIOTCS JTAKE aCUM-
NTOTHYECKH OXOOHBIMH, T. K. B HUX OITYILIEHBI JJArMPOBAaHHbIEC 3HAYCHUS IEPEMEHHBIX (CUTyalus
aHaJIOTHYHA BOZHUKHOBEHHUIO CMEUICHUI CTaHAAPTHBIX OLIMOOK NP HATMUWHU aBTOKOPPEISLIUU
OIIMOOYHBIX WiIeHOB). Ha 5TOM OCHOBaHMHM MBI IPEAIIOYUTAEM HE MIpeIaraTh 3TH MOCIIEIHUE YTIO-
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MSIHYTBI€ TECTBI, KpOME CiIydasi nepBoro nopsaka. Tect 3 takxe OyneT aCUMITOTHYECKH MOA00-
HBIM B IIPEATNOIOKEHUH, UTO U, OCTAaTOK OT KOMHTErPAllMOHHON PErpeccuu, sBIsSETCs MPOLECCOM
nopsijika p. DTOT pe3yabrar Obut toka3aH B crathe (Dickey, Fuller, 1981, pp. 1065-1066). Xots
MIPETIONOKEHHE, YTO CHCTEMa UMEET TOPSIJIOK p, OITyCKAaeT OCTAaTKH OECKOHEYHOTO TIOPSIIKa, Cy-
LIECTBYET, BEPOSTHO, KOHEYHAsI MOJEIb AaBTOPEIPECCUH, BO3MOXKHO, MEHBIIETO HOPSIIKA, YEM P,
KoTopas OyzneT xopownm npudamxkenueM. Ilostomy nenecoodpa3Ho MPOBECTH HEKOTOPOE HC-
CJICZIOBaHUE JUIS HAXOKACHHSI HanOoJee OAXOISILEro 3HaUeHHs p B 000MX cydasx. AlbTepHa-
TUBHOM CTpaTeruei sSBiseTcs BEIOOp mapaMeTpa p, KOTOPBIH MEIJICHHO PAacTeT KaK HeclTyJaiHast
¢yHkuus ot 7, 4TO TECHO CBsA3aHO C TecToM, mpepiokeHHbIM Phillips (1985) u Phillips, Durlauf
(1985). Tonmpko YMCIIEHHOE MOJCTHPOBAHNE TTO3BOJIUT TOHATH, MPEANIOYTUTEIBHO JIU UCIIOIB30-
BaTh BHIOpPAaHHOE HA OCHOBE JaHHBIX p [UIs 3TOH TECTOBOM IPOLIEAYPHI, XOTS HUXKE [IOKAa3aHO, YTO
OLICHKA JIMIIHKUX [1apaMeTPOB MPUBOANUT K CHUKEHUIO MOIITHOCTH TECTA.

B Tabauue 1 ¢popmanbHO onucaHbl CTATUCTHKU ceMU TecToB. B Tabmuue Il mpencrasiens
KPUTHUYECKHE 3HAYEHHs] U MOIIHOCTH TECTOB, KOTJIa CUCTEMa UMeeT MepBbIi nopsok. Cienyer
0XHJIaTh, YTO PACHIMPEHHBIE TECTHI OyIyT MEHEe MOIITHBIMH, IOTOMY YTO OHHU OLIEHUBAIOT Mapa-
METPBI, KOTOPBIE B IeHICTBUTEIBHOCTH SIBJISIFOTCS. HY/ISIMU U IIPU HYJIEBOM, U NIPU aJIETEPHATUBHON
runore3ax. OcTaJbHbIE YETHIPE TeCTa HE OLECHUBAIOT BHELIHUE MMapaMeTPhl U MPaBUIIBHO CIIe-
IUGHUIMPOBAHbI IS 3TOTO 3KCIIEPUMEHTA.

C nomorsto Tabi. 11 MoxHO Ha 5%-HOM ypOBHE IPOBEPUTH TUIIOTE3Y OTCYTCTBHSI KOMHTETpa-
LM, TIPOCTO BBIYUCIINB CTATUCTUKY JlapOuHa—YoTcoHa DWW B KOMHTETpallMOHHOM perpeccut,
u, eciu 31o 3Hadenne DWW npesbimaer 0.386, OTBEprHYTh HYJIEBYIO I'MIIOTE3Y U HalTH KOWHTE-
rpamuio. Ecnu ncturHas Momens — 3To Monenb Il ¢ p=0.9, a e 1, 310 OymeT BBISIBICHO TOJb-
ko B 20% cmydaes; ogHako eciu p = (.8, gacToTa BEIBICHHUS cOCTaBUT 66%. SIcHO, uTO Tect 1
SIBJISIETCSI JTyUIINM 10 MOIIHOCTH U JOJKEH OBITh BBIOPAH U1 3TOHM crennHUKaIiy, a oKa3aTeIn
TECTa 2 MOYTH B KaXKIOM CIIydae HaxXoIsATCsl Ha BTOPOM MecTe mocie tecta 1. 3aMeTuM Takxe,
YTO PacCIIUPEHHbIE TECTHl UIMEIOT IPAKTUYECKHU TE K& KPUTHUECKUE 3HAYEeHUs], 4TO 1 0a30BbIE, HO,
KaK ¥ 0’KHUJIaJI0Ch, OHU HMEIOT HECKOJIBKO MEHBIIIYIO MOIIHOCTh. TakuM 006pa3oMm, ecii U3BECTHO,
YTO CHCTEMA UMEET TIePBBIN MOPAIOK, HE CIIETyeT BBOANUTH JOMOTHUTENbHBIE Iaru. Bonpoc o Tom,
I10JI€3€H JIM IIPEIBAPUTEIbHBIN TECT U1l YCTAHOBJICHUS IOPSIIKA CUCTEMBI, OCTAETCS OTKPBITHIM.

B Ttabmuue 111 v mpu HyneBoii, U IPH aIbTEPHATUBHOM THUIIOTE3aX CUCTEMa €CTh aBTOperpec-
CHsl YeTBEpTOro nopsiaka. [loaTomy ucnonb30BaHNE HEPACIIUPEHHBIX TECTOB IPUBOAUT K HETIpa-
BUJIBHOMW CTIEUU(HUKALUH, 1 KOPPEKTHBIM SIBIISICTCSI IPUMEHEHUE PACIIMPEHHBIX TECTOB (XOTA He-
KOTOpBIE M3 MPOMEKYTOYHBIX JIarOB MOT'YT OBITH OOHYIJIEHBI, €CITH 3TO U3BECTHO). 3aMETUM, UTO
YMEHbBIIIEHNEe KPUTHIECKUX 3HAYCHNH B TecTax 1, 2, 4 u 6 BBI3BAHO OTCYTCTBHEM MHBapHUAHTHO-
CTH paclpeiesIeHus], O KOTOPOM I'OBOPHJIOCH BblilIe. [Ipy 3THX HOBBIX KPUTHYECKHUX 3HAUCHHAX
TeCT 3 SABJSETCS CaMbIM MOIIHBIM JJIs1 JIOKaJIbHOM anbTepHaTuBsl, a npu p = 0.8 Tect 1 sBasercs
JYYILIHMM, B TO BpeMs Kak TecThl 2 1 3 ciierka ycrynaioT. HenpaBwibHO crieninUIMpOBaHHbIC HITH
HepacIIUpEHHbIE TeCThl 4 1 6 B 9TOH CUTyaluu paboTaloT 1m1oxo. Xots tadbauua Il xeMoncTpupy-
eT UX YMEPEHHYIO MOIIIHOCTh, pacCMaTpUBaTh UX 3/1€Ch HET HEOOXOIMMOCTH.

HecmoTtpst Ha TO uTO TecT 1 MMeeT B 1eJIOM JIydiliee KadeCcTBO, €ro CleAyeT MCIOIb30BaTh
C OCTOPOXHOCTbBIO, TIOCKOJIbKY KPUTUYECKOE 3HAUYCHHE OUCHb UyBCTBUTEIIBHO K 3HAUCHMSIM I1a-
paMeTpoB B paMKax HYJEBOH I'MIoTe3bl. J{jst OONBIIMHCTBA SKOHOMUYECKHUX AAHHBIX PA3HOCTH
HE SIBJISIOTCS OCJIBIM LITyMOM, U II03TOMY Ha ITPAKTHKE HE BCEINA MOHATHO, KAKUMHU KPUTHYECKUMU
3HAYEHUSIMU CIIEeAyeT Nonb3oBaThes. TecT 3, pacupenHslit Tect Jukn—@Dymepa, Mo CyIiecTny,
MUMEET TO K€ KPUTUUECKOe 3HauUCHHE JIsi 00CHX KOHEYHBIX BBIOOPOK, HCIIOIH30BABIINXCS B KC-
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Taoaumna I. TecToBbIe CTaTHCTUKH: OTBEPTaTh HYJIEBYIO THITIOTE3Y AJIsI OONBITNX 3HAYEHUI

1. KonnrerpauuonHas perpeccust Jlapouna—Yorcona y, = ax, +c+u,.
&, = DW . Hynesas runoresa: DWW =0.

2. Perpeccust Jukn—®ynnepa: Au, =—¢u,_ +e¢,.

§, =T, t CTaTHCTHKA /IS .

3. Pacuupennas perpeccus Juku—@ynnepa: Au, =—¢u,_ +bAu,_ +..+bAu,—p+e,.

§,=1,

4. VAR c orpanmucHmsimu: Ay, = fu,_ +¢&,, Ax, = fu,_ +yAy, +¢,,.

E, =15 +1),

5. Pacimpennas VAR ¢ orpaHHYeHHAME: Takas ke, Kak B 4, HO ¢ p maramu Ay, ¥ Ax, B KaXXI0M ypaBHEHHH.
& = 7,231 + 122.

6. VAR 6e3 orpannuennit: Ay, = B,y,_, + B,x,_, + ¢, +¢&,, Ax, =By, +B,x_, +vAy, +c, +e,,.
E,= Z[F] + Fz] , Tne I, — F-cratucTrka TSl TECTHPOBAHMS THITOTE3bI O PABEHCTBE HYIIO 3, ¥ 3, B IePBOM

1t

YpaBHEHHH, I, — aHAIOTHYHAS F-CTaTHCTHKA AJISI BTOPOTO YPaBHEHHSI.

7. Pacumpennast VAR 0e3 orpaHHUeHUI: Takas xKe, Kak B 6, HO ¢ p maraMu Ax, 1 Ay, B KaXIOM ypaBHCHHUH.
v.=2[F+F].

Hpmewaﬁue. YV, A X, — UCXOAHBIC PsIJIbl JAHHBIX, U, — OCTATKH U3 KOPIHTeraIIPIOHHOfI perpeccuu.

MEPUMEHTAX, TO K€ TEOPETUIECKOE KPUTHIECKOE 3HAYCHHUE JIJIsi OOJIBIION BEIOOPKH B 00OUX CITy-
Yasix, U MIOYTH TaKUE e XOPOIIO HAOIIOaeMble CBOMCTBA MOIITHOCTH B OOJBIINHCTBE CPABHEHUI,
1, 3Ha4UT, UMEHHO 3TOT TECT PEKOMEH/IyeTCsI CII0JIb30BaTh.

WU3-3a cBoeti mpocToTel TecT CRDW MoKkeT OBITh TpUMEHEH TS OBICTPOTO TTOTyYeHHUs TIPHOITH-
KEHHOTO pe3ysbTara. 3aMeyaresibHO, YTO JIyULINe U3 IPEIIOKeHHBIX TECTOB He TPEOYyIOT OLICHKU
BCEH CHCTEMBI, a TOIBKO KOMHTETPALlMOHHOM perpeccu, a 3aTeM, BO3MOXKHO, BCTIOMOTaTeIbHbBIX
BPEMEHHBIX PETPECCUI.

OTOT aHaJIM3 OCTaBIIIET MHOTO BOMIPOCOB 63 oTBeTa. Kpurndueckue 3Ha4eHUS TOCTPOEHBI TOb-
KO /17151 BRBIOOPKH OZHOTO pa3Mepa U TOJIBKO B IBYMEPHOM CIIydae, XOTs B mociennee Bpems Engle,
Yoo (1986) moxncunrany KpUTHIECKHE 3HAYCHUS I HECKOJIBKUX IEPEMEHHBIX M PA3HBIX pa3Mme-
POB BBIOOPKH, HCIIOJB3YS TOT ke 00mui moaxoa. Teopun oNTUMaIbHOCTH ISl TAKUX TECTOB T10-
Ka HEeT, ¥, BO3MOYKHO, aJIbTEPHATUBHBIE MTOJIX0/Ibl MOT'YT JaTh JIyUllIle pe3yasTarhl. McecnenoBanus
TEOpHH MpeenbHOro pactpeaeienus B crarbsx (Phillips, 1985) u (Phillips, Durlauf, 1985) moryt
MIPUBECTH K YAYUIIEHUIO Ka4eCTBa TECTOB.

Tem HE MeHee, KaKeTcs, 9To KpuTraeckue 3HadeHus ;g ADF, mpusenennsie B Tadm. 11, mo-
I'YT OBITh HCIOJB30BaHbI KAK XOPOILIMH OPUEHTHP B MPUKJIAIHBIX UCCICIOBAHUAX MO TAHHOMY
Bompocy. B cienyromiem pazaene paccMOTPEHbI HEKOTOPBIE IPUMEPBI.

6. NMpumepsl

OMnupuyYecKue NpUMEpsl, paccMaTprUBacMble HUKE, IEMOHCTPUPYIOT Ka4eCTBO TECTOB Ha MPAK-
TUKe. JJ0BOJIBHO OAPOOHO OyIeT M3Y4YCHO COOTHOIICHUE MEXKAY MOTPEeONICHUEM U JOXOJ0M,
no00HO TOMY, KaK OHO OBIJIO MPOAHATU3UPOBAHO C IOMOLIBIO MOJENIN KOPPEKIUH OLINOOK
B (Davidson et al., 1978) u ¢ momomipio ananu3a BpeMeHHBIX psioB B padote (Hall, 1978) u npy-
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Ta6auua II. Kputnueckue 3HaUYE€HUS U MOIITHOCTH

I monens: Ay,, Ax, He3aBHUCHMBIE CTaHAAPTHBIE HOPMasbHbIE, 100 Habmonennii, 10000 moBTopenuii, p =4
Kputnueckue 3HaueHUS
CrarucTrka Haszpanue 1% 5% 10%
1 CRDW 0.511 0.386 0.322
2 DF 4.07 3.37 3.03
3 ADF 3.77 3.17 2.84
4 RVAR 18.3 13.6 11.0
5 ARVAR 15.8 11.8 9.7
6 UVAR 23.4 18.6 16.0
7 AUVAR 22.6 17.9 15.5
I mozmens: y, +2x, =u,, Au, = (p —l)u,_l +e,, x,+y,=v,, Av,=n,; p=038,09,
100 naGmronenuit, 1000 moBropenuit, p=4.
Otxutonennii Ha 100: p =0.9
Crarucruka Hazpanue 1% 5% 10%
1 CRDW 4.8 19.9 33.6
2 DF 22 15.4 29.0
3 ADF 1.5 11.0 22.7
4 RVAR 23 11.4 25.3
5 ARVAR 1.0 9.2 17.9
6 UVAR 43 13.3 26.1
7 AUVAR 1.6 8.3 16.3
Otxnonenuii Ha 100: p=0.8
CrarucTuka Hazpanne 1% 5% 10%
1 CRDW 34.0 66.4 82.1
2 DF 20.5 59.2 76.1
3 ADF 7.8 30.9 51.6
4 RVAR 15.8 46.2 67.4
5 ARVAR 4.6 22.4 39.0
6 UVAR 19.0 459 63.7
7 AUVAR 4.8 18.3 33.4

rux. boiee kpaTko aHanu3upyeTcs CBsA3b 3apabOTHOMW TUIATHI U [I€H, KPATKOCPOUYHBIX U JIOJITO-
CPOYHBIX NPOLEHTHBIX cTaBOK. OOCyKIeHNEe CKOPOCTH OOPAIIEHHs ICHET 3aBEPIIUT 3TOT Pa3iell.

B pabote (Davidson et al., 1978) npuBeneHsl SMIUPUYECKUE U TEOPETUUECKHUE apTyMEHTBI
B MOJIb3y MOJIEJIM KOPPEKLUMH OMMOOK AJIsl ONUCAHMs MOTpeOuTenbekoro nosenenus. [lorpedu-
Tenu GOPMUPYIOT IJIaHBI, KOTOPBIE MOTYT HE peann30Barbesi. Toraa moTpeduTen KOppeKTUPYIOT
TUTaHBI HA CIIEIYIONMHA TePHOJl, YTOOBI KOMIIEHCHPOBATh JIONI0 OMIMOKK MEKAY JOXOAOM H MO-

Seminal papers in econometrics Knaccuueckue pa6otbl no axoHometpuke | 125

Pob6ept ®@. 3Hrn, K. Y. . MpaHmxep



2015,39(3) | NPUKNARHAA SKOHOMETPUKA / APPLIED ECONOMETRICS

Ta6auuna II1. Kpurrueckue 3Ha4eHNS ¥ MOIITHOCTD C JIaraMu

Mogens I: Ay, =0.8Ay,_, +¢,, Ax, =0.8Ax,_, +7,, 100 nadmonenuii, 10000 nosropenuit, p =4,

€,,1, — HE3aBUCUMBIC CTAaHAAPTHBIC HOPMAJIBHBIC.

KpI/ITI/I'-Ie CKHEC 3HAUCHU

CrarucTuka HasBanne 1% 5% 10%
1 CRDW 0.455 0.282 0.209
2 DF 3.90 3.05 2.71
3 ADF 3.73 3.17 291
4 RVAR 37.2 22.4 17.2
5 ARVAR 16.2 12.3 10.5
6 UVAR 59.0 40.3 314
7 AUVAR 28.0 22.0 19.2

Moness II: y, +2x, =u,, Au,=(p—1)u,_, +.8Au, ,+¢, y,+x,=v, Av,=08Av,_,+n,;, p=0.9,08,

100 vabmonenuit, 1000 moBropenuii, p = 4.

Otknonenuii Ha 100 : p=0.9

CrarucTuka Ha3panue 1% 5% 10%
1 CRDW 15.6 39.9 65.6
2 DF 9.4 25.5 37.8
3 ADF 36.0 61.2 72.2
4 RVAR 0.3 44 10.9
5 ARVAR 26.4 48.5 62.8
6 UVAR 0.0 0.5 35
7 AUVAR 9.4 26.8 40.3

Otknonenuii Ha 100 : p=0.8

Craructuka HasBanne 1% 5% 10%
1 CRDW 77.5 96.4 98.6
2 DF 66.8 89.7 96.0
3 ADF 68.9 90.3 94.4
4 RVAR 7.0 42.4 62.5
5 ARVAR 57.2 80.5 89.3
6 UVAR 2.5 10.8 259
7 AUVAR 32.2 53.0 67.7

tpebnenueM. Hall cuuraer, uyro norpebnenue B CLIA sBisiercst ciiy4ailHbIM OTyKJIaHUEM, U T10-
CIIeTHHE 3HAYCHUS 0X0a He IMEIOT O0BsICHSIOMEeH critbl. OTCIOAA BBITEKAET, YTO JOXOJBI U 110-
TpeOIICHNS SBISIOTCS HEKOMHTEIPHPOBAHHBIMY, TI0 KpalfHEel Mepe, ecin JIOXOJI He 3aBUCHUT OT Te-
peMeHHOH Koppekiuy omurOok. Hu oHa M3 pacCMOTPEHHBIX TEOPHHA HE MOJICIUPYET J0XO0]l caM
o cede, u B (Davidson et al., 1978) oH siBIisieTCS 3K30TCHHBIM.
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Hcnonp3yrorest KBapTalbHbIe JaHHBIC PEATbHOIO NOTPEOICHUS Ha YLy HACEICHUS TOBAPOB
HEJIUTENILHOTO MOJIb30BaHMs 1 peajbHOIo pacroyiaraéMoro Joxoia Ha ayury HaceneHus B CIIIA
¢ 1947:1 no 1981:11. [lepBoHauanbHO OBUIO IPOBEPEHO, YTO BpEMEHHbIE psA/bl ABstoTcs (1).
[Ipu oneHMBaHNN perpeccru MepBON Pa3HOCTH MOTPEOICHNs Ha €ro MPOLUIbI yPOBEHb U JIBE
MIEPBBIX JIATHPOBAHHBIX PA3HOCTH OBLJIO TMOJIyYEHO 3HAYEHUE {-CTAaTUCTUKY, paBHOe +0.77, naxe
3HAK 3TOHM CTaTUCTHKH YKa3bIBAa€T HAa HEBEPHOCTh TMIIOTE3bl O CTALMOHAPHOCTH NOTPEOICHHUS.
OueHnBaHMe aHAJIOTHYHON PErpeccuy BTOPBIX Pa3HOCTEH HA MPOILJIbIE 3HAYEHMsI IEPBBIX Pa3-
HOCTEH U J1Ba JIarMpOBaHHBIX 3HAUEHUS BTOPBIX PA3HOCTEH aeT 3HaYeHHE /-CTAaTUCTUKH, PaBHOE
—5.36, 9TO CBUETENBLCTBYET O CTAIIMOHAPHOCTH psijia MEepBbIX pazHocTel. st qoxona Obly Mc-
MOJIb30BAHBI YETHIPE MOCIIECIHUX JIara, U IBE {-CTAaTUCTUKA OKazanuch paBHbiMA —0.01 1 —6.27
COOTBETCTBEHHO, YTO CHOBA TOBOPHT O CTALIMOHAPHOCTH MEPBON pa3HOCTH. MIHBIMHU ClIOBaMH, J10-
xon Taxoke sBisteres 1(1).

Bb110 poBeieHo oneHNBaHNE KOMHTETPALMOHHON perpeccuu notpednenust Ha 1oxof (Y) u koH-
cranty. Koodduuuent npu Y B o1oit perpeccuu paen 0.23 (co 3HAYEHUSAMH /-CTATUCTHKU U R’,
paBubiMu 123 u 0.99 coorBercTBeHHO). Cratnctuka DW oka3zanack paBHoil 0.465, 4To B cooT-
BETCTBUH C 000MMH TaOIMYHBIMU KPUTHUECKUMHU 3HAYCHUSMH TTO3BOJISIET OTBEPTHYTH HYJEBYIO
TUIIOTE3Y «OTCYTCTBHS KOMHTErpauum» Ha 5%-HOM ypOBHE, T. €. IPUHATH TUIIOTE3Y O HAJTMYUU KO-
nHTerpanuu. Perpeccust mepBoil pa3HOCTH OCTAaTKOB Ha MPEABIAYIINN YPOBEHb U YETBIPE JTaTUPO-
BaHHBIX Pa3HOCTHU JIAeT {~CTaTHUCTHUKY Ul K03 (UIMeHTa Ipu ypOBHE, paBHyIo 3.1, 4To sBisieTcs
5%-HbIM KpuTHdeckuM 3HadeHueM g ADF tecra. Ilockonbky jgaru He3HauMMBI, OLEHUBAETCS
DF perpeccus, kotopas JaeT 3HaYeHUE TECTOBON CTaTUCTHKH, paBHOE 4.3, uTo siBnsgercs 1%-HbIM
KPUTHYECKUM 3HaUCHHEM. DTO WILTIOCTPUPYET TOT (PakT, uto ecian DF Tect moaxoaut, To oH ume-
eT 00s1bIIYI0 MOIIHOCTD, ueM ADF tect. B oOparHoii perpeccuu Y Ha C ko3dduiiueHT paset 4.3,
oOparHoe sTomy uncity paBHo (.23 — Takoe ke, Kak Koa(pHUIMEHT B ipsiMoii perpeccun. CraTu-
cruka DW teneps paBHa 0.463, u t-craructuka recta ADF ectb 3.2 . Onsite 00brunblii DF mpen-
CTaBIsieTcs 11e71eco00pa3HbIM U JaeT TeCTOBYIo cTaTucTuky 4.4. Kakyro Obl perpeccuto HU 3a-
MyCKaTh, JAHHbIC OTBEPTAIOT THIIOTE3y OTCYTCTBUSI KOMHTETPAIlMK Ha JII0OOM YpOBHE BbIIIE 5%.

Uto0BI yCTAaHOBUTB, YTO COBMECTHOE PaCTIpesieieHHe U Y SBIISETCS CUCTEMON KOPPEKIINH OIIIH-
OOK, OIICHMBAETCS HECKOJIEKO Mofeseil. B Tabmmie [V mpeacrasinena BeKTOpHAs aBTOPETPECCHUS
(Oe3 orpanMyeHHs1) pa3sHOCTH NOTPEOICHHS HA YEThIPE JIATMPOBAHHBIX 3HAYCHUS Pa3HOCTH IO-
TpeOJieHHUs U pa3HOCTH J10X0/a IUTIOC JTarMPOBAaHHbIE 3HAUYCHHS YPOBHEH MOTPEeOIeHHS U 10X0/a.
KoadduumenTs! npy TarupoBaHHBIX 3HAYCHUSX YPOBHEH MOTPEOICHUS U JOXOAA UMEIOT «IIpa-
BUJIbHBICY 3HAKH, & KOOQ(UIIMECHTHI IPH KOPPEKTUPYIOIIEM ClIaracMOM — «IIPaBUIIbHBIE» pa3zMe-
pBL. OTH K03 GUIHEHTH MHINBUAYAIEHO 3HAYUMBI FITH ITOYTH 3HAYUMBI. M3 BCeX JTarupoBaHHBIX
3HAYCHHUHA Pa3HOCTEH 3HAUNMBIM SIBIISIETCS TOJIBKO ITEPBBI JIar pa3HOCTH JT0Xoaa. Takum oopa3om,
UTOT0Basi MOJEIb BKIIIOYAET MEPEMEHHYI0 KOPPEKIIMH OIIMOOK, OLICHEHHYIO U3 KOMHTErPalliOH-
HOW perpeccuu, ¥ OJUH JIar pa3HOCTH aoxona. CranaapTHas omHrOKa ATOM MOJENN AaKe HUXKE,
yem mozaenu VAR. [yt aTol Moaenu OblT MPOBEACH PNl TUATHOCTHUECKUX TECTOB HA aBTOKOP-
peNALuIo, IaTu 3aBUCUMBIX NTEPEeMEHHBIX, HelnHelHocTh, ARCH u npomnyiieHHbie IepeMeHHbIE,
Takyue Kak BpEMEHHOM TPEH U APYTHUE JIaTH.

MOXHO 3aMETUTh, YTO yHOoOHasi CTpaTerusi OCTPOEHUSI MOJEIHN B 3TOM CiIydae Mpearaer
OLICHUTH CHayasla MPOCTEHIIYI0 MOAETb KOPPEKIIMU OIIMOO0K, a 3aTeM TECTHPOBATh 3HAYNMOCTh
JOTIOJTHUTENBHBIX JIaroB U Y, CIEAys] METOLY «OT YaCTHOTO K 00LIeMYy».

[Tomxox k mocTpoeHuto Mojienu It JoxoAa ¥ aHajnornyeH. OlieHuBaeTcs Ta e BEeKTOpHas aB-
TOoperpeccust 6e3 OrpaHUYCHHI, a 3aTeM OHA MPUBOIUTCS K MIPOCTON MOJIEIH, COAEPKAIICH KOP-
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Taoaumna IV. Perpeccun noxona u norpedaeHus

C AEC AEC AC AEC
Y 0.23 (123)
c(-1 —0.19 (=2.5)
Y(—1) 0.046 (2.5)
EC(-1) -0.22 (=3.1) —0.26 (—4.3) —0.14 (=2.2)
AC(—1) 0.092 (0.9)
AC(-2) 0.017 (0.2)
AC(-3) 0.016 (1.5)
AC(—4) 0.009 (0.1)
AY(—1) 0.059 (1.8) 0.068 (2.5)
AY(-2) —0.023 (—=0.7)
AY(-3) —0.027 (—=0.8)
AY(—4) —0.020 (—=0.7)
AEC(—1) —0.13(=1.4)
AEC(=2) 0.12 (1.4)
AEC(-3) 0.03 (0.4)
AEC(—4) —0.13 (—1.6)
CONST 0.52 (85) 0.10 (2.4) 0.003 (2.6)
o 0.01628 0.00999 0.01015 0.01094 0.01078
DWW 0.46 2.0 2.2 2.0 1.9
Y AEY AEY AY AY
C 4.29 (123)
c(-1 0.15(0.67)
Y(—1) —0.034 (0.63)
EY(—1) —0.053 (—1.1)
AC(—1) 0.79 (2.5) 0.66 (2.4)
AC(-2) —0.48 (—1.5)
AC(-3) 0.68 (2.2)
AC(—4) 0.56 (1.8) 0.60 (2.1)
AY(-1) —0.027 (—0.3)
AY(-2) —0.051 (=0.5)
AY(-3) 0.011 (0.1)
AY(—4) —0.23 (=2.5) —0.19 (2.1)
AEY(—1) —0.13 (—=1.5)
AEY(-2) 0.12 (1.4)
AEY(-3) 0.03 (0.4)
AEY(—4) —0.14 (- 1.6)
CONST 2.22 (=50) —0.071 (—=0.6) 0.016 (4.6)
o 0.07012 0.04279 0.04350 0.03255 0.03321
DwW 0.046 2.0 2.2 2.1 2.2

Ipumeuanue. Nannvie ¢ 1947:1 mo 1981:11. EC — octaTku U3 nepBoid perpeccuu, £Y — OCTaTK! U3 MIECTOU perpec-
cnu. B ckoOkax ykazaHBI /~CTaTHCTHKU.
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PEKTHpYIOIIee cllaraeMoe, TepBhIii M YETBEPTHIN Jaru MepBoi pa3HOCTH U YETBEPTHIN Jar mep-
Boi1 pazHoctu Y. I[lepeMeHHas KOppEeKIMHU OMMOOK B JaHHOM Cilyyae He3HauMMa (f-CTaTUCTHKA
paBHa —1.1). DTo 03HAYAET, 4UTO JOXOJ MOXKET OBITh CITA00 PK3OTCHHBIM, AK€ HECMOTPS Ha TO,
YTO MepEeMEHHbIC KOMHTETprpoBaHbl. CTaHmapTHast OKOKa B MOJIEIIM C OTPAHUYEHUEM HEMHOTO
BBIIIIE, HO pa3HMIIA HECYIIECTBeHHA. Kak 1 paHbIle, MOJIENb «BBIJEPKMUBACT» COOTBETCTBYIOIIHE
JTUArHOCTHYECKHUE TECTHI.

Campbell (1985) npumeHsieT aHaTOTMYHbIH TOIXOA AJISl IPOBEPKH TMIIOTE3bI IIOCTOSHCTBA J10-
X0J1a, KOTOpask BKIfoYaeT B ceOs MOBeIeHHE «9KOHOMUS Ha YEePHBIH JIeHb». B 3ToM citydae mepe-
MEHHasi KOPPEKIUU OMHMOOK MPUOIIKEHHO MPEACTABISIET COepPEeKeHNE, KOTOPOE JIOIKHO OBITh
Ooutblile, KOT/Ia 0XKHUIACTCSl YMEHBIIIEHHE J10X0/1a (HanpuMep, KOrjia TeKYIHiA JJOX0/ BBIIIIE TOCTO-
STHHOTO J10X0fa). Pacmmpss Mepy moTpeOieHus u cyxas Mepy J0X0/a, OH MOoJydaeT 3HauNMOU
MIEPEeMEHHYI0 KOPPEKITUH OMIMOOK B YPaBHEHUH JIOXO/IA.

Bo BTOpOM npumepe aHaIU3UpPyeTCsl CBA3b MEXKILy €XKeMeCsIYHON 3apaboTHOH MIaToi 1 1eHa-
mu B CHIA. [lanHble ipeCcTaBlIeHbI B Iorapu(Max HHACKCA TOTPEOUTENLCKUX LIEH U 3apIiiaThl
paboOTHUKOB 00padaThIBAOIICH IPOMBIIICHHOCTH 32 TpH aecsatuietust — 50-¢, 60-¢ u 70-¢ rozpl.
CHoBa MMPOBOANUTCS TECT B 000X HAIIPABIICHUSIX, YTOOBI ITOKA3aTh HEOOIBIIOE PA3IMINE B PE3YITh-
tarax. i kaxaoro u3 gecatwietnii umeetcs 120 HaOIIOmeHNH, TOITOMY MOXKHO TTOJTE30BaThHCS
TaOJUYHBIMHA KPUTHYECKUMHU 3HAUCHUSMHU.

J1J1s1 KOMHTETrpaliMOHHON PEerpeCcCHH 10 TIOJIHOW BBIOOPKE cTaTucTHKa [lapOrHa—YoTCOHa B JIFO-
6om Hanpasiennu papHa 0.0054 . OHa HE3HAYMMO OTIAMYACTCS OT HYJIS JAKE AJIsl BBIOOPOK, 3HAYH-
TENBHO OONBIINX, YeM 3Ta. 3HaUCHHE TECTOBOM CTATHCTHKH B pacupeHHoM Tecte Jukun—Dyie-
panmns p Ha w paBHo —0.6 u s w Ha p paBHo +0.2 . JloGaBnenne aBenaanaroro gara 8 ADF
TecTax MPHUBOAUT K CyIIECTBEHHOMY YIYYIICHHIO TIOATOHKH MOJIENIA M YBEITMYUBAET TECTOBYIO
cratuctuky 10 0.88 u 1.50 coorBeTcTBeHHO. HU B OIHOM M3 CllydyaeB KPUTUYECKOE 3HAUYCHUE
3.2 ue pocruraercs. [loaTroMy mpuHHMaeTCsl HyJieBasi TUNIOTE3a 00 OTCYTCTBUM KOMHTETPAIlUU
3apabOTHOM MJaThl ¥ LIeH 3a NepUOA TPUALATD JIET.

Jns otnenbHBIX gecatuiaeThii Hu oguH U3 ADF TecToB He ABJsSeTCS 3HAUMMBIM JIaXe Ha
10%-10M ypoBHe. HanbompImast u3 3TUX MIECTH TECTOBBIX CTATUCTHK M1 S0-X TOIOB B perpeccuu
p Ha w paBHa 2.4, uro Bce eme HIKe 10%-HoTo ypoBHA 2.8. Takum 00pa3oM, MOXKHO CIENaTh
BBIBOJ] O TOM, 4TO 3apadoTHas 1uiata u 1ieHsl B CLIIA He xomHTerpupoBanbl. KoHewHO, ecii ObI
ObLIa IOCTYITHA TPEThS IIEpeMEHHast, HallpuMep MPOU3BOIUTEIBHOCTD, M OHA TOXke Oblia 061 1(1),
BO3MOJKHO, KOMHTETpanus Oblia Obl BBISIBICHA.

B cnenyromiem npuMepe UCClenyeTcs KOMHTErpalys KPaTKOCPOUYHBIX U J0JTOCPOYHBIX MPO-
LEHTHBIX CTaBOK. B KauecTBe JONTOCPOYHBIX CTABOK R, MCIIONB3YeTCs €XKEeMeCsuHas JOXOIHOCTh
K norameHuro 20-IeTHUX roCyAapCTBEHHbIX OOIHMIaliii, 8 KPATKOCPOYHAs CTaBKa 7, — 1TO CTaB-
Ka OJTHOMECSYHBIX Ka3HaYeHCKuX Bekcenel. OIeHKa KOMHTETPaIliOHHONW PErpecCcHi JOITOCPO-
HOM CTaBKH Ha KPAaTKOCPOUYHYIO Ha IMIPOMEXYTKe BpeMeHH ¢ (eBpais 1952 r. o gexadpp 1982 1.
JaeT CIenyIoNie Pe3yabTaThl:

R =1.93+0.7857 + ER, DW =0.126, R’ =0.866,

t-cratucTuKa K03 (dUIMeHTa Ipru KOpOTKo# cTtaBke paBHa 46 . B coorBerctBum ¢ Tabdmn. II u 111
cratucThka DWW He3HaYMMO OTAMYAETCs OT HYJIsI, OHAKO TOUHOE KPUTHIECKOE 3HAYCHHE 3aBUCUT
OT IMHAMUKH OIIMOOK (M, KOHEYHO, pa3mep BbIOOpkH B 340 HamHOro Ooiblile, yeM Juist Tabiny-
HBIX 3HaueHui). Peynsrarel ADF Tecta ¢ ueThlpbMs laraMu:
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AER, =-0.06 ER , +0.25AER, |, —0.24 AER, , +0.24AER, , —0.09AER, ,.
(=3.27) (4.55) (~4.15) (4.15) (~1.48)

Korna noGapnsiercst IBeHAANATHII JJar BMECTO YETBEPTOTO, TECTOBAs CTATHCTHKA YBEITUUMBa-
etcs 10 3.49 . OOparHas perpeccusi JaeT MOX0KHE Pe3yabTaThl: CTATUCTHKY paBHBI 3.61 u 3.89
COOTBEeTCTBEHHO. Kax1ast U3 3TUX TECTOBBIX CTATUCTUK MPEBbIIAET 5%-Hble KPUTUUECKUE 3HaYe-
Hus 13 Tadm. [11. [1oaToMy 3TH IPOIIEHTHBIE CTaBKH MOKHO CYHTATh KOWHTEIPHPOBAHBIMH.

OTOT BBIBOA MOJHOCTBIO COITIACYETCSl C TUIIOTE30H AP PeKTHBHOrO priHKa. OQHONEpUOAHAS

M30BITOYHAS JIOXOHOCTH JIOJITOCPOYHBIX OOJNHTallfii B COOTBETCTBUM C JinHeapu3anuei (Shiller,
Campbell, 1984) ecTb

EHY =DR_, —(D-1)R —r,,

rae D — groparus oOMuTanuy, onpeaensemMas paBeHCTBOM

D=(1+c¢) =1/(c(+c)™),

IJiIe ¢ — CTaBKa KyIIOHA, I — YKCJIO IIEPUOOB JI0 JaThl moramieHus. ['unoresa 3¢h(hekTuBHOTO
pBIHKA TIPEIoiaraet, YTo oxuganne £HY TOCTOSHHO U TIPEICTaBIIET COO0M MPEeMUIO 3a PUCK,
€CJIM areHTHl He CKJIIOHHBI K pucky. Onpenensis EHY =k + & w nepectapisisi ciaraeMbie, MMOITy-
4aeM MOJIENIb KOPPEKIMH OIHO0K

AR =(D-1)"(R_ -1 ) +k'+¢,,

B KOTOPOH R W 7 SIBJISIFOTCS KOMHTETPUPOBAHHBIMU C SIUHUYHBIM KOA(DQHUIIMEHTOM, W JIJIst
JUINTENIbHBIX CPOKOB IOTaleHus: Ko3((GUIMEHT IpU IEPEMEHHOM KOPPEKIHUU OIIHNOOK PaBeH ¢,
T.€. CTaBKe KymnoHa. Ecim npemus 3a puck MEHsIeTCs ¢ TeUeHHEM BpeMeHH, HO siBisieTcst psigoM /(0),
TO HE HY’KHO BKJIIOUaTh €€ B TECT HAa KOMHTETPALIUIO.

[Tocneanuii mpumMep OCHOBAH HA YpaBHEHHUU KOJIMYECTBEHHOU Teopun: MV = PY. DOMmnupu-
YeCKHe BBIBOJIbI BBITEKAIOT U3 MPETIONI0KEHHS, YTO CKOPOCTh MIOCTOSIHHA WM, TI0 KpalHel Mepe,
cranuoHapHa. [Ipu atom ycnoun log M, log P u logY noyKHBI OBITH KOMHTEIPHUPOBAHBI C /M-
HUYHBIMH IIapameTpaMu. Takke KOMHTErPUPOBAHHBIMU JOJIKHbI ObITh HOMUHAJIbHAS JCHEKHAS
Macca 1 HomuHanbHbIM BHII. Bruia npoBeneHa npoBepka 3TOM TMIOTE3bI AJIS YEThIPEX JEHEX-
HBIX arperatoB: M1, M2, M3 u L (Bce NTUKBHJIHBIC aKTHBBI). B Kax70M ciydyae MCIOIh30Ba-
JuCch KBapTanbHble JaHHble ¢ 1959:1 mo 1981: 11. Huxe npuBenens! cratuctuku ADF TecToBs:

Ml 1.81 1.90
M2 323 3.13
M3 2.65 2.55
L 215 2.13

[TepBeIii cTONOCI] COOTBETCTBYET PErpecchsM, IJie 3aBUCUMOI NepeMeHHOH sBIIseTcs Jora-
PU(M COOTBETCTBYIOIIETO JICHEIKHOTO arperara, Bropoit — norapudm BHII. Tonbko ofux u3 Te-
cToB st M2 3HauuM Ha 5%-HOM ypOBHE, U HU OJUH U3 APYT'HX arperaroB HE sSBJISIOTCS 3HAYM-
MbIM gaxe Ha 10%-HOM ypoBHE (B HEKOTOPBIX CIIydasix MOKHO Obu10 OBl Hcnionb3oBaTh DF Tect
U TOJIYYUTH OOJBIIYIO MOIIHOCTE). TakuM oOpa3oMm, Hanbosee YCTOHUMBOE COOTHOLLICHHUE UME-
ercst Mexy M2 n HomuHansHbIM BHII, a ans qpyrux arperatoB KOMHTErpalus U CTallMOHAp-
HOCTb CKOPOCTH OTBEPIalOTCs.
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7. BbiBOAbI

Ecnn xaKIplii 3IEMEHT BEKTOPA BPEMEHHOTO PsZla X, ABISACTCS CTAlMOHAPHBIM TOJIBKO I1OCIIE
B3SITUS [1€PBOI PA3HOCTH, HO IIPU TOM JIMHEHHAas KOMOMHALMs «'X, SBJIAETCS CTALlMUOHAPHOM,
BPEMEHHOM PsAJl X, ABJIAETCS KOMHTErPUPOBaHHBIM nopska (1,1) ¢ KoMHTErpupyroMMM BEKTOPOM
o . Eciin HHTepIIpeTupoBaTh PaBeHCTBO ¢ 'x, =0 Kak JONTOCPOYHOE PABHOBECHE, KOMHTErPaIlHs
03HAYaeT, YTO JOJITOBPEMEHHOE PABHOBECHE CYILECTBYET C TOUHOCTBIO J0 CTALUOHAPHBIX BO3MY-
LIEHUI ¢ KOHEYHON JUCIEPCHEH, 1aXKe €CIIU UCXOIHbIE BPEMEHHBIE PsAJIbl HE SBIISIOTCS CTALUO-
HApHBIMU M UMEIOT OECKOHEYHYIO TUCTIEPCHIO.

B crarbe npuBeeHO HECKOIBKO IPEACTABICHUH KOMHTEIPUPOBAHHBIX CUCTEM, BKIIFOUAs aBTO-
perpeccun ¥ MozieNb KOppeKuK omuOoK. BekTopHas aBroperpeccust B pa3HOCTAX HECOBMECTHA
C 3THMH IIPEJICTABICHUsIMH, IIOTOMY YTO B HEM OTCYTCTBYET KOPpPEKTHpYIOIlee ciaraemoe. Bek-
TOPHAsl aBTOPErPECCHsl B YPOBHAX UTHOPUPYET MEPEKPECTHBIE OTPAHUYEHUS U ITOPOXKAAET CHH-
TYJISIPHBIN aBTOpPErpecCHOHHBIN omneparop. OOCyKIaeTCsl COCTOSATENBHOCTD U APPEKTUBHOCTh
OLICHKH MOJIeJIei KOPPEKIIMH OIIHOOK M OMUCHIBACTCS ABYXIIAroBasi polieypa oleHnBanus. s
MIPOBEPKHU KOMHTETPALIMU IIPEJIOKEHBI CEMb TECTOBBIX cTaTUCTUK. MeTtogom MonTe-Kapio no-
JIy4eHBbI NX KPUTHYECKHE 3HaueHUs. C MOMOILBIO OTYYEHHBIX KPUTUYECKUX 3HAUEHHUH UCCIIEeN0-
BaHbI MOIIHOCTH TECTOB, M OJIHA U3 MPOLIEAYp TECTUPOBAHUS PEKOMEHI0BaHA ISl TPUMEHEHUS.

PaccMmoTpeHHbIe TpUMeEpbI TOKa3bIBAIOT, YTO MOTPEOJICHNE U JOXO/ SBJISIFOTCS KOUHTETPUPO-
BaHBIMH, a 3apa00THAas IJIaTa U [eHbl HET, KPaTKOCPOUHBIE U J0JITOCPOYHBIEC TPOLIEHTHBIE CTABKU
KOMHTETrpupoBaHbl, a HoMuHansHbIH BHII He sBnsercs kounterpupoanusiM ¢ M1, M3 wmnu Bce-
MU JIMKBUIHBIMHU aKTUBaMM, HO BO3MOXXKHO, KOMHTErpupoBaH ¢ M2.

Jlenapmamenm sxonomuxu Ynueepcumema Kanughoprnuu — Can-/luezo, CLLA.
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Clive W. J. Granger

Co-integration and error correction: Representation, estimation, and testing

The relationship between co-integration and error correction models, first suggested in Granger (1981),
is here extended and used to develop estimation procedures, tests, and empirical examples.

If each element of a vector of time series x, first achieves stationarity after differencing, but a linear
combination a'x, is already stationary, the time series x, are said to be co-integrated with co-integrating
vector a. There may be several such co-integrating vectors so that a becomes a matrix. Interpreting
a'x, = 0 as a long run equilibrium, co-integration implies that deviations from equilibrium are station-
ary, with finite variance, even though the series themselves are nonstationary and have infinite variance.
The paper presents a representation theorem based on Granger (1983), which connects the moving
average, autoregressive, and error correction representations for co-integrated systems. A vector au-
toregression in differenced variables is incompatible with these representations. Estimation of these
models is discussed and a simple but asymptotically efficient two-step estimator is proposed. Testing for
co-integration combines the problems of unit root tests and tests with parameters unidentified under the
null. Seven statistics are formulated and analyzed. The critical values of these statistics are calculated
based on a Monte Carlo simulation. Using these critical values, the power properties of the tests are
examined and one test procedure is recommended for application.

In a veries of examples it is found that consumption and income are co-integrated, wages and prices
are not, short and long interest rates are, and nominal GNP is co-integrated with M2, but not M1, M3,
or aggregate liquid assets.

Keywords: co-integration; vector autoregression; unit roots; error correction; multivariate time series; Dickey—
Fuller tests.
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