
(s-l)T"(x-l) · 
3.nec1> tp(x) = , [x] - HaH6om.wee uenoe, He npeaocxo.!Vlmee x. 

x(x+s-1) 
J(o1<a3ame.nbcmeo. Heo6xo,llHMOCTh. cne.zzyeT HJ onpe.D:eneHHJI 3 H reopeMbl I . 

~CHCTBHTeJThHO, B ce.ny ipopMyJibl (4) ycJIOBHe 3cp$eKTHBHOCTH HMeeT BH,D;: 

Li. (n)=sT"-T. = (s - lXT" - t)-(n+s - l)E ~O. 

'iTO paBHOCH.lll>HO CJie.ll)'lOm:eMy nepaBCHCTBy: 

(s-l)T"(n-l) 
£"5, . 

n(n+s-l) 
(5) 

Bae,llll ipyHKLUOO tp(x) = (s - l)T"(x - l)/ x(x + s-1) , x > 0, ner xo noxaJaT1>, 'ITO 

oea .D:OCTHn\eT MaJCCHM)'Ma npH x = l + .,Js . 
B1a16paB n = x = l + j;, ecJIH .,Js - 1.teJioe, HJIH n = x E {l + [ .,Js ], 2 + [ .,Js]} , ec-

JIH .JS - HCLteJIOe, nonyqHM 3cpcpeKTHBffYIO CHCTCM)' 0,llHHa.KOBO pacnpe,lleJieHHhIX 

npoueccoB, 'ITO e ,llOKa3LIBaeT Heo6)'.(0,llHMOCTL • 

.nocTaTO'IHOCTb.CJie,llyeT H3 (7), IlOCKOJibKy tp(x) _,llOCTHraeT BaH6om.wero 3Ba-

'ICHHJl npH n·=x=l + .JS , ecJIH .,Js - uenoe, HJIH np~ n= x e {l + [../s], 2+[../s]} , 

ecne .,Js - eeuenoe. 

llaH<jJUJlot1a E.II. 
<l>WIU(lll YO «EI'3Y» (Eo6pyiic1<) 

0 IIPOli.JIEME Y'IETA CTPYKTYPHl>IX H3MEHEHHH 
BO BPEMEHHLIX PM.AX IIPB 3KOBOMETP1f'IECKOM 

MO~JIHPOBABllH HHG>.IDIIJ.HB B PECllYl>JIH.KE JiEJIAPYCb 

IlpH nOC'IpOCHHH 3KOHOMeTpH'ICCKHX MO,D;eneii HH$JIJIUHH OCHOBHoe BHHMaHHe 

y,lleJIJleTC.11 npo6JieMaM H,llCHTH$Hl<aQHH MO,lleJieit, OT6opy 3K3oreHin.IX nOKa.JareneH, 

HO fiO'ITH He ,o6paw:acrrc.11 BHHM3HHJI H8. $opMaJibHhlH aeaJJH3 CTpYKTYPbl HCXO.ZUU,OC 

CTilTHCTH'ICCKHX BpeNCHHl>IX p.11,D;OB. 

Hepe.D;JCo npe,ll;Ilonaracrrc.11, 'ITO CtpYKTYPY p.11.na MO)l(HO onHcaTb MO,lleJiblO, co­
,t1ep)f(ameil He60Jil>WOC '1.HCJIO napaMeTpOB no cpaBHCRlllO c KOJIH'ICCTBOM Ha6mo.ne­

RHH, JCoropyio M~Ho ecnoJI_b30BaT1> .llJlJI nporaoJHpoBaeHJ1. IlpHMepoM TaxHX MO­

.neneu CJIY'ICHT nOCTpOeHHa.11 paHee B cecreMe STATISTICA c HcnoJil>JOBaHHeM Mo­

.llYJI.11 «Ilporno3HpoBaHHe apeMeHRhIX. p.11.noa» (Time Seri es & Forecasting) MO.llCJlb 

ARIMA (p, k, q) ,llJl.ll p.11.D:a noMec.1111HblX .llaHHblX HH.nexca notpe6HTen1>cKHX uee a 

Pecny6JIHKe Eenapycb c J1HBap.11 1995 no asryCT 2003 ro.na. 

8 TO)f(C BpCMJI MaKp03KOHOMH'ICCKHC BpCMCHHblC p.11,D;bl MOryT CO,D;ep)f(3Tb 

CTpYKTYPHble lf3MeHCHHJI, Bbl383HblC pa31IH'1HblMH IlpH'lHHaMH. B COBpeMeHHoD 
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3KOHOMH'leCKOH mnepal)'pe HMeeTCll 6om,rnoe KOJIKlJeCTBO pa6oT, nOCBllW:eHHblX 

npo6neMaM orrpe.neneHHSJ MOMeHToB H HanpaBJtemm CTpYKTYJ>HbIX C,!IBHI'OB 11, COOT­

BeTCTBeHHO, BblJIBJieHmo ycTOH'IHBblX .nonrocpotJHbJX TeH.nem.1,HH [l]. KaK H3BeCTHO, 

IIpHMeHeHHe TeCTOB Ha CTpyKTypHbie C.D;BHI'H IlOJl)"iHJIO WHpOKOe pacnpoCTpaHeH.He 

s nocne.nHHe 15 neT. 

IlpH reopeTHtJeCKOM o63ope OCHOBHbIX TeCTOB Ha 6,!IHmNH.b!e KOpHH [2) HX 

pa3,!Ie.ruDOT Ba .nae rpynnbl. K nepBOH 113 HHX OTHOCHT pa60Tbl, B KOTOpbIX OCHOBBOe 

BHHMaHHe y.neJUleTCH npo6JieMe BblHBJiefUUI Tlrna epeMeHHOI'O pH,!Ia (HBJUleTCH JlH 

npol.(ecc CTilUHOHapHblM OKOJlO .ZieTepMMHHpOBaHHOI'O JlHHeHHOI'O TpeH.D;a co 

CTJ>Yl<'fYPHblM C,!IBHrOM HJIH co.nep)l(HT e,n;HHH'IHbIH KopeHb). Ko BTOPOMY nmy 

OTHOCJlT pa60Tbl, B KOTOpbIX OCHOBHOif aKl.(eHT ,l(eJiaeTCJl Ha npo611eMbI 

ycTOWuraOCTH TeMITOB pocTa (BbUIBJIIDOTCH mo6ble H3MeHeHID! mrneiffioro TpeH.D;a 

KOTOpbie HHTepnpeTHpyroTCSJ KaK HeKOTOpoe li3MeHeHHe pe)l(HMa poctt). 

0,l(HRM H3 Hali6onee WHpOKO npHMelUleMbIM Ha npaKTHKe TeCTOM Ha 

e.nHHHtJHbJe KOpHH .1rn11neTcll TecT ,[.(HKKH-<l>ynnepa. B pa6oTe 3TOT TecT npHMeHHnc.11 

,!IJlH npoBepKH ua CTal.(HOHapHoCTb epeMeHaoro pH.II.a HH)l.eKca noTpe60TeJlbCKHX uea 

B Pecny6JIHKe Eenapycb c .11ttaap.11 1996 no ,neKa6pb 2004 ro.na c 11cno11b30BaHHeM 

3KOHOMe"I"pH'iecxoro naKeTa Eviews. 

Ho H3BeCTHo, tJTo ecJIH B Hyneayro rnnoTe3y TecTa ,[V\KKH-<l>yJinepa eeecTH 

CTpYKTypHIJH C.ZIBHI' [2], TO B03HHKafOT aeKoTOpbie TJ>Y.11.HOCTH npH npoBe,l(eHHH 3TO­

ro TeCTa. B CJJY'iae ecJIH CJl)"iaHHLIR rrpouecc HBJIHeTCJl HHTerpHpOBaHHb!M nepBOI'O 

nop.11,l(Ka co CTpyKTypHb!M C,Il,Bl-lrOM, TO ttyJieBa.ll nmoTeJa 0 Ha.JIH'IHH e,l(HHWIHOro 

KOpHll npH HCITOJlb30BaHHH TeCTa ,[.(HI<KH-<l>ynnepa .ZIOBOJlbHO qaCTO OTBepraeTC)l B 

IlOJIL3Y aJI.bTepHaTHBHOH 0 TOM, qTo npouecc HBJUleTCH CTaU.HOHapHblM BOKpyr cer­

MeHTHpOBaHHOro TpeH,na, npHBOM K 3aKJUOtJeHHIO (\ Ka))()'m:eii:Cll CTal.(HOHapHOCTH 

IIpOl.(ecca, T.e. B03HHKaeT CH'l)'al.(IUI B HeKOTOpOM CMbICJie o6paTHa.ll K Tpa,!I~HOH­

HOH npH npose,IJ,eHHH TecTa ,[lHKKH-<l>yJinepa: coeepmaeTcSJ ourn:6Ka nepeoro po.na 

(«06paTHbra cI>eaoMeH Ileppoaa»). TeM He MeRee, ecnH CTJ>YKTYJ>Hbtii c.naRr Ja.nan. 

3K30reHHO (KaK B CJIY'iae TeCTa Ileppoaa), TO YJI.aeTCR H36e)l(aTb ,IJ,aHHOH ou.rn6KH, 

TaK KaK CTpYKTYJ>HLIH C.D;BHr BBeJI.eH H B H)'JieByro rnnoTe3y. 

Bnepeble recn.1 Ha Ha.JIH'iHe cTpyI<TypHI.IX C.ZIBHroB 6bmH npeJI.JIO)l(eHbI a pa6o­

re Ileppoaa [2]. IleppoHoM B ttyneeyro nmoTe3y 6bm BBeJI.eH CTpYKTYJ>HLIH c.nsHr 

0,11.HOI'O H3 Tpex TIIDOB: CKatJOK (H3MeHeHHe cpe.nHero ypOBHR), nepenoM JIHBHH 

TpeH.D;a (H3MeeeeHe TeMna poCTa) HJTH KOM6HHal.(HSI CKatJKa H nepeJIOMa JIHHHH 

-rpe~a. COOTBeTCTBeeeo, IleppoH paccMaTpHBan TpH p3.3JIHlJHbie eyneBbie H cooT­

BeTCTByroll.{He HM aJibTepttanrnHbte fHIIOTe3bI. IlpH 3TOM CTPYI<TypHbrH C)l.BHr npeJI.­
nonaraeTCJI 38,!J;aHHblM JK3oreHHO. ::ho o6CTO.ll.TeJlbCTBO qacTO OTHOCHT K He,l(OCTaT­

KaM TaKOI'O POJI.a MO,l(eJieH:, fIOCKOJibKY CTpYK'l)'pHhlH CJ.!.Blff He o6H3aH COBila,!IaTb co 

BpeMeHeM lilOKa (H KaK IlOKa3blBaIOT 3KOHOMeTpHtJeCKHe HCCJie.QOBaHHH, qacTO He 

COBITa,!Ia.eT c HHM), T.e. MQ)l(eT HMeTb MeCTO HeKHH nar Me)l(.Ziy WOKOM H npeJI.rlOna­

raeMLIM CTpYK'l)'pHbIM C,!IBHroM. HecMOTpSJ ea 3TO, TecT Ileppoea HBJUleTCH HaH6o­

nee pacnpOCTpaHeHHbIM npH TeCTHpOBaHHH BpeMeHHbIX pR,llOB Ha HMHtJBe e,!IHHH'i­

HblX KOpHeH H CTpyKTypHbIX C,l(BHI'OB. 
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TipH aHaJIH3C IlOBC.!lCBHJI BpeMeHHLIX pJl.D;OB MaI<p03KOHOMlf'iCCKHX noKaJaTe­

JieR Ha HaJIH'IHe .lfTPyKTypHbIX H3MCHeHHA MO)l(eT TaK)l(C npHMCHJU'bCJI TeCT 3B,D;pl0-

ca-3HBOT8, XOTJI . no MHCHHIO HCKOT.OpbIX HCCJIC,!lOBaTeneli, MOlL(HOCTL 3TOro TeCTa 

,!lOBOJil>HO HH3Ka ,!lJUl He60JiblIDIX H3MeaeHHR B xapaKTepe TpeH,!la. 3H.np10C H 3H~T 

i;t,PC.ll)lO)l(HJIH IlOCJIC,ll.OBaTC.JILHhIB TeCT H8 HaJIH'rae C,ll.HHWIHOro KOpIDI (HyllCBlUI rn­

IlOTC3a) npourn aJihTepaaTHBHoi\ rHnOTeJhI o TOM, "I.TO BpeMeHHOH pJUJ. .ll.BJIJICTCJI 

~HOHapHbIM OKOJIO TpCH,!la c 3H,!lOreHHblM CTpYJCTYPHhIM C,!lBHrOM (T.e. CTpyKTyp­

HbIM C,IUIHI'OM, KOTOpbIH npo1nomen B HCH3BCCTHLIH MOMCHT BpeMeHH). 

B pa6oTe ,!lJUl H3Y"l.eHIDI BHyrpeH.HHX CTpyKTypHhlX oco6eHHocTeR BpeMeBHoro 

pJ1.D;8 HH,!lCKCa ncrrpe6wreJILCKHX UCB B pe3YJILTilTe TeCTHpOBaHHJI pJl.D;a c HCilOJlL30-

B8HHCM naKCTIL Eviews Ha ypoaHe 3HattHMOCTH 0,05 recT TieppoHa He OTKJIOHHJl rn­

n0Te3y 0 H8Jllf'IHH CTpYKTYPHLIX H3MCHCHHA. 
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CuOCKa.R O.B. 
<l>unuaJl YO «EI'3Y» (lluHcK) 

MO,zn:JIHPOBAHHE H AHAJIH3 IIAPAJIJIE.JThHhlX BbJ.llHCJIEHHii 

B o6meM nnaue no.n napannenLHLIMH BLI'IHCJleHIDIMH nmntMaioTcll npOI . .\CCCLI 

o6pa60TKH ,ll,aHHhIX, B KOTOphlX 0,ll.HOepeMCHHO MOryT BLIIlOmUIThCll. HCCKO.llbKO one­

paiudi. ,ZJ;onoJIHHTCJihHOH cpopMoii 06ecne'leBID1 napamrenHJMa MO)l(eT CJIYXCHTh 

ICOHBeiiepHaJI peaneJaQHJI o6pa6aTLI.BalOll.(HX ycTpOHCTB, npH KOTopoR BLIIIOnHenue 

onepaullH B YCTpOHCTBaX npe,D,CTaBJlJleTCH B BH,!lC HCilOJIHCHHJI nocne,D,OBaTCJILHOCTH 

COCTaBJUIJOlL(HX onepaumo no,nKOMaH,!l; K8K pe3ynLT8T, npH BLl"IHCJICHHJIX Ha TilKHX 

ycTpOlkTBax MOryT Haxo.nHTLCH Ha p83HLIX CTa,D,HHX o6pa6oTKH O,!lHOBpeMCHHO He­

CKOJILKO p831lHttHLIX 3JICMCHTOB ,naHHblX. 

TipH p83pa6oTI<e napannenLHLIX anropHTMOB pemeHHH 38,ll,8'1 npHHUBilHaJILHLIM 

MOMCHTOM JIBJIHCTCJI 8HaJIH3 3cpcpeKTHBHOCTH HCDOJIL30BaHIDI napannenH3Ma, co­

CTO.llIUHff o6LI"l.HO B Ol(eHKe IlOJIY"laCMOro YCKOpeHIDI npouecca BLl'IHCJICHHJI (co­

Kp~CHHH epeMeHH pemeHIDI 38,ll,a'IH). <I>opMHpOBaHHe no.n.o6HLIX OUCHOK ycKOpe­

HIDI MO)l(eT ocymeCTB.JUlThCJI rrpHMeHHTeJILHO K BL16paHHOMY Bbl"IHCJIHTeJILHOMY an­

ropHTMy (07.1eHKQ 3</></>eKmUBHOCmu pacnapQJIJleJIU6QHUJI KOHKpemH020 aJlZOpumMa). 
,ZJ;pyroH Ba>ICHl>IH no.n.xo.n. MO)f(eT COCTOJ!Th B DOCTpoCHHH OUCHOK MaI<CHMaJlhHO 803-
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