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Pe3rome: 3anpononosano memood MoOOeno8anHs eKOHOMIYHOI OUHAMIKU 6 MIHAUBOMY cepedosuwyi, sAKull 0ae
ModicIugicmy 30IUCHUMU 008iIbHe HeliHIliHe NepemeoPeHHs Ma ONUCamu MOMEHMU 3MIHU @1acmueocmel cucmemu oe3

npobaemu npus ’sa3Ku moodesetl 00 oci yacy.
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1. NTOCTAHOBKA MNMPOBJIEMU

MogentoBanas COLAJIBHO-EKOHOMIYHUX
MPOIIECIB HAa CHOTOMHI € OJHIEI 3 HAHBAKIUBIIIMX
3ama4, SAKi  CTOSATh  Teped  JOCIiTHUKAMHU.
BaxknuBicTh maHoi 3amadi OOYMOBJIGHA THM, IO
pilleHHs, SIKi MPUUMAIOThCS HA OCHOBI MPOTHO3HHUX
JAHWUX, MPOSBISIOTHCS MPOTATOM JOBTOTO MEPioAy
gacy B MaiOyTHhOMYy. OCHOBHOIO TillIOT€3010, Ha
SKIi ~ IPYHTYETbCS  BHKOPHCTAHHS  KJIACHYHHUX
METOIB €KOHOMIYHOTO nepeaoaYeHHS, €
MPUHITMIIOBA  TMOAIOHICTh  TJIOOATBHUX  YMOB
BIATBOpPEHHS B MHUHYJIOMY, TEHEpIIHBOMY 1
nepeaoavyyBaHOMY MaiiOyTHHOMY, sIKa 3
HEOOXiTHICTIO BUTIKA€ i3 BiTHOCHO PiBHOMIipHOTO
PO3BHTKY HAayKOBO-TEXHIUHOTo Tmpormecy. OmHak
MOCTIHHUH PICT TEMMIB €KOHOMIYHOTO PO3BHUTKY 1

YCKIIAQJHEHHS  B3a€MO3B’S3KiB MK  PI3HUMH
MPOLIECaMH [IPU3BOIUTH IIo 3MEHIIECHHS
e(eKTUBHOCTI TpaAUIIIITHIX METO/IIB

MporHo3yBaHHs. B pe3ynbTati Aii BennKoi KiabKOCTI
(hakTOpiB TpOIIEC, IO POITIATAETHCS, PO3OUBAETHCS
Ha JIUISHKHA, BCEPEIUHI SKUX HOro BIACTHBOCTI

MOXHa BBaXaTH TOCTIHHMMH a00 TOBLIBHO
nperidyrounMy, a Ha Mexax BigOyBaeTbes ix
ctpubOkorroniona 3miHa. CBoe€dacHEe BHSBIICHHS

TAKOr0 MOMEHTY 3MIHHM BJIACTHMBOCTEH 1 aJieKBaTHa
peakiis Ha 1 3MiHM € HEOOXiZHOIO YMOBOIO
VCHINTHOTO TPOTHO3YBaHHSI MaWOyTHIX 3HAYCHB
poIIeCy.

2. AHANI3 OCTAHHIX AOCNIAXEHD |
NYBINIKAUIA

Jiis MoenmoBaHHS MOJIOHUX SIBHI Y JiTepaTypi
MIPOTIOHYETHCS TaKi TiIXO/IH:

1. BukopucranHus alalTHBHUX METO/IiB
MPOTHO3YBaHHS 4acoBHX psfiB. OcoOmuBicTIO
aIANTUBHAX METOJIB € Te, IO BOHM pearyloTh Ha
3MIHU TapaMeTpiB 1 CTPYKTYpH Mpolecy Tak, IO
BinOyBaeTbCs KOPUTYBaHHS MOJENi, B pe3yibTari
YOro BOHA JOCATAE ONTHMAIBHOTO CTaHy. ICHYIOTBH
Taki THOM AaNanTUBHUX METOMIB: TpOIeAypa
3IIIJKyBaHHS Ha OCHOBI KOB3HOI CEPEeHbOI; METOA

eKCIIOHEHIIIAIbHOTO 3r1aJOKyBaHHS, MOJeINb
aBTOpErpecii ToIo.
2. BuxkopucranHs ~ mopeied 31 3MIHHOIO

CTpYKTyporo. IcHye nBa cmocoOM KOHCTPYIOBaHHS
CHCTEM i3 3MIHHOIO CTPYKTYpOIO: TIOCIiJOBHE
30UIBIIEHHS. JOBXMHHM iHQoOpMariitHoi 0asu 3
aHaJli30M  OIIIHOK  mapamerpiB  (mepenbauae
BUJIUIGHHS. MEX CTIHKOCTI CTPYKTYpH IO 4Yacy);
3aCTOCYBaHHS METOIB 0araToBUMipHOT
KIacu(ikamii TMHAMIYHUX PSIIB 3 IULTI0 BUIUICHHS
OJTHOPITHUX B TIEBHOMY PO3YMiHHI 9aCOBUX DPSIiB.
OpmHak omucaHi MiAXOAW MAIOTh PSIT HEIOJIKIB.
[llomo meprmoro miAXoxy, TO YacoBl paAgud B
EKOHOMIIll € HeCTal[iOHapHi, a BCi CTAaTUCTHYHI
MoJien, po3pobIIeHi B paMKax Teopii 4aCOBUX PAIIB,
€ craiioHapHUMH. TOMy TPUXOAUTHCS BCAKHU pa3
PO3B’sI3yBaTH npobaemy nepexony Bix
HECTAI[IOHApHOT'0 10 CTalliOHAPHOTO YacOBOT'O PsAY.
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Takox, icHye mpobiema ineHTHdIKAMI MoOIEi,
TOOTO BHOOpPY BHAY 3aJEKHOCTI MDK BXIJIHUMHU 1
pesyabraTHUM (aktopamu mozeni. llomo mpyroro
MiaXomy, TO  3acTOCyBaHHS  OaraTOBUMipHO1
KiIacudikamii mopomkye mpobieMy igeHTHdikamii
KOXKHOTO BUMIpY, SIKMH MONaB B OJHOPITHUN KJIac 3
HOTo TOJIOKEHHSIM Ha OCi Yacy, a TAKOXK PyXJIUBICTh
MEX KJIaciB MojeleH 1o Jacy.

KpiM Toro, mpu MoJenmOBaHHI EKOHOMIYHHX
MpoIieciB  mpoOiieMa BUOOPY BHIY MaTeMaTUYHOI
3QJIEKHOCTI MK (PAaKTOPHHMH 1 pPe3yJIbTaTHOIO
3MIHHOIO € HaJ[3BUYAHO CKIaHO. SIK BiOMO, IpH
JOBUIBHOMY Xapakrepi GpyHKIii f (X ) TEOPETHUYHO
MU MOXeMo TmoOymyBaTH OyAb-IKOTO  piBHS
TOYHOCTI anmpoKcuMyrounid mosrinoM Koamoroposa-
I'abopa:

m m

y:ao+;aiXi+ZZIngix./+

i=1 j=1

1
o ,» (1)
22DV X X T
i=l j=1 k=1
Ie y - pe3yabTaTHUN dbaxTop;
. - KOeQIII€HTH  IMOJIHOMA;
0(0’0513,84-,’ Y i ;
Xoi= (l,m) - (hakTOpHi 3MiHHI.
Omnak peanbHi €KOHOMIJHI CHUCTEMHU
XapaKTepu3yIOThCS THM, [0 Ha  OyAb-sAKuii
CKOHOMIYHHMH TIOKQ3HHK Ma€ BIUIMB I[UTHH psin

BXimHUX (pakTopiB. Ll1 ymMoBa CHpHYHMHIOE Te, IO
CKJIAJIHICTh PO3PaxyHKY BIIMOBITHHX Koe(illieHTIB
noninoma (1) 3HaYyHO 3pocTae i € HeoOXiTHUM
BEIMKHUI 00CST CTATUCTUIHOI BHOIPKH.

Hdnst GopoTeOM 3 “HPOKISATTSIM  PO3MipHOCTI’
O.T. IBaxHeHkoM OyJl0 3alpPONOHOBAHO AITOPUTMHU
camoopranizaiii mogeneit [1]. CyTe anroputmis
3BOJUTHCA JO 3aMiHA OJHOMOMEHTHOI IOOYIOBH
noJiiHoMIB Ty (1) HOTO MOCTiTOBHAM CHHTE30M i3
MOPIBHSAHO  TPOCTUX  €JIEMEHTapHUX  (QYHKIIN
(xmacudikaTopis). Onnak, 3aIpOIIOHOBAHI
QITOPUTMH  CaMOOpraHizamii  He  JO3BOJISIOTh
3MOJIENIOBATH  3MiHY  CTPYKTypH  CKJIQJAHHUX
€KOHOMIYHHX CHCTEM Ta HE MPUAATHI 1 POOOTH 3
HECTal[iOHAPHUMH YaCOBUMHU PSIAAMHU.

b

3. ®OPMYJTIOBAHHSA LINEX

Tomy mepex Hamu Oyna ImocTaBieHa 3ajava
po3poOKM  MeToauMKH, ska O 3a0e3nedyBania
MOJICITIOBAHHS HE3BOPOTHHX HENHIHHNX
XAOTHYHUX TIPOIIECiB 1 Oylia mpuaaTHa 411 poOOTH 3
HECTaIliOHAPHUMU YACOBUMU PSIIAMHU.

4. QOCNIMXEHHA

Jns ycyHEHHsl TepeNiueHHX HeNOJKiB HaMH
MPOTMIOHYETHCS ~ METOJ BpaxyBaHHS  MiHJIMBOCTI
30BHIMHBOTO  cepenoBuma (MBM3C),  saxwuit
3a0e3meuye BiIoOpakeHHsT HE3BOPOTHHUX HEJIHIHHUX
XaOTHYHHX IPOIECIB; MPOIECiB caMoopraHizamii B
HEpPIBHOBRXHUX  CHCTEMaxX; CTPHUOKOMOMIOHOCTI
KatacTpoiuHUX 3MiH; CHMOI03y HETepMiHI3MYy Ta
xa0TH4HOCTI [2]. CyTh JaHOTO METOAY 3BOAMUTHCS O
HacTynmHoro. Ha mepmomy etam Bech HpOCTip
nomryky (BCl MOXJIHMBI KaHOWmatu y (akTopHi
MOKa3HUKW 1  pe3yJbTaTHUH)  TPEACTaBISAIOThH
TEMIaMH TPUPOCTY 1 3HAUYeHHS KOXHOTO 3
MMOKA3HUKIB-TIPETCHICHTIB  KJIACTEPHU3yIOTh. [lpum
OpOMY SIK Mipy TOMIOHOCTI BHKOPHCTOBYIOTb
€BKIIIZIOBY BiJICTaHb:

diiz(ri o rj)z’

hi (] d ; — KBanparHa €BKJIIJIOBA BiJICTaHb MiX 1 -

UM Ta ] -UM 3HAUEHHSM MOKa3HHKa; 8 1-Te

Ta j-Te 3HAYEHHS TEMITy MPHPOCTY BiINOBITHOTO

IMOKA3HMKA.

BukopucTOByrOUM ~ TpPUHIUN  HAaWOIMKYOTO
cycizma, 3IIHCHIOIOTH Kiacudikalito 00’€KTiB Ha
MEBHY KUIBKICTh KiacTepiB. KinmbKicTh KiacTepi
BU3HAYAIOTh, BUXOJSMYH 13 YMOBH, IO Koe(]ilieHT
KBaJIpaTHOI €BKJIIOBOI BifcTaHi Oyne He OimbIni
3a MeBHY (3a7aHy KOPUCTYBa4YeM) BEITUINHY

d ; Sconst.

Ha npyromy erami Ha OCHOBI METOJIB
IHIyKTHBHOTO BHBOJTY BUSBIIAIOTE JIOT1YHI
3aKOHOMIPHOCTI B JIaHUX.

[pouenypy 1oOymoBu JnepeBa  pO3B’SI3KiB

3BOAATH N0 LMKIIYHOTO PO3OHUTTS HaBYAIbHUX
MPUKJIAAIB HAa KJIACH BIAMOBITHO JO 3MIiHHOI, sKa
Mae HalWOinemy cuiy kiacudikamii. IcHye psz
BapiaHTIB PO3paxyHKy CHIU Kiacudikamii 3MiHHOI.
Y HamoMy BHNAAKY [IOLIJIBHO 3YHNHHUTHCA Ha
BapiaHTi, SKUH HaJae IepeBary 3MiHHIN, 10 Mae
MaKCHMaJbHE YHCJIO Map TaKUX 3HAYCHb, IS SKUX
BUKOHYETHCSI YMOBa (SIKIIO I-Te Ta j -T€ 3HAUYCHHS
pe3yabpTaTHOI 3MIiHHO] pi3He, TO 1 pi3He I-Te Ta j -Te
3HAYeHHS BEKTOPY BXiIHUX 3MiHHUX ):

Vi j i)Y *Y,=X.*X,

e Y. Ta Yj — i-Te Ta j-Te 3HA4YCHHS
pesynbTaTHOi 3MiHHOI; X, Ta S(j —i-TeTa j-Te

3HAUCHHA BCKTOPY BXiI[HI/IX 3MIHHHX.
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Ha migcraBl BUOUIEHUX ITIAMHOKWH HAaBUAIBHUX
NPUKIAAIB 3IHCHIOIOTh MOIIYK 3aKOHOMIPHOCTEH.
30kpeMa, MpU BUKOPUCTAHHI METOAY iHIYKTHBHOTO
BHUBEJIEHHS — METOAy WOMIOHOCTI — IIOTiYHY
3aKOHOMIPHICTh  BBaXKAIOTh  3HANICHOIO,  SIKIIO
BUKOHYETHCSI YMOBa (SIKIIO I-T€ Ta j -T€ 3HAYCHHSI

BEKTOPY BXiJHUX 3MIHHUX OJTHAKOBE, TO 1 OJHAKOBE
i-Te Ta j -Te 3HAUEHHS Pe3yJIbTAaTHOI 3MIHHOI):

Vi )X =X=>Y."Y,

KoxHy miIMHOXXMHY HaBYaJbHUX IPUKIALIIB
(00’€xTiB), BHIOIICHUX 3MIHHOIO 3 MaKCHMAaJIbHOIO
CWJIOIO KilacH(ikallii, 3HOBY p0o30MBaIOTh Ha KJIacH 3
BHKOPHUCTaHHSIM HACTYIHOI 3MiHHOi 3 HaHOUTBIIO0
cwio Kmacudikamii i T.71. Po30HTTS 3aKiHUYIOTH,
KOJM y MiJIMHOXHUHI 3aJIUIIAIOTECS 00 €KTH JIUIIS
ogHoro knacy. B xoni mponecy ¢opmyloTs aepeBo
po3B’s3kiB. Illmsaxu pyxy mo mpoMy JepeBy 3
BEPXHBOTO pIBHS Ha HIKHI BH3HAYalOTh JIOTIYHI
MpaBUJIA Y BUTIISAI JIAHITFOKKIB KOH FOHKIIIH.

OpepkaHi 3aKOHOMIPHOCTI C(OPMYBAaTH MOBOKO
norivaux BuciIoBieHs THIy SKIIO (ymosa) TO
(BucHOBOK). OTXe, Ha JaHOMY eTali OIEPKYHOTb
mepemik  BXigHUX  (aKkTOpiB  MEBHOTO  PIiBHA
MUHAMIKW, SKi MalOTh BJIMB Ha ITIEBHHHA piBEHBb
JVUHAMIKU Pe3yJIbTaTHOTO TIOKa3HUKa. TakuM YHHOM
3MIACHIOIOTE  YTOYHEHHS  MPOCTOPY  HOUIYKY
(hakTOpHUX 3MIHHUX.

[Tpn mpoMy 3ayBaknmo, IO BXiAHUMH JAHUMH
OyayTb Bci MOXJIHBI (PakTOpHI TMOKa3HUKH 1
pe3yNbTaTHUI TIOKAa3HWK, 3MilleHi B 4aci, a
pE3yJIBTaTHUMH JaHUMHU — PE3yJIbTaTHUH MOKa3HHUK.
Takuii miaxig gae 3MOTy YHUKHYTH KOH(QIIKTIB pH
BUUICHHI MPUYMHUA 1 HACHIAKY EKOHOMIYHOTO
SBUINA YH TIPOIECY, a TaKOXK BHUKOPHCTOBYBaTH
chopMOBaHi MOJIEI SIK IIPOTHO3HI.

BpaxoByroun Toi (akT, Mo cKIaaHi CTPYKTYypHI

YTBOPEHHS B pUPOIi € OJTHOYaCHO
JNETCPMIHOBAHMMH 1 CTOXaCTHYHHUMH, 3IIHCHIOIOTH
NIEPETBOPEHHS chopMOBaHUX JIOTTYHHUX
3aKOHOMipHOCTEH i3 JEeTepMiHOBaHUX Ha
“iMoBipHicHI. [l KOKHOT of1ep>kaHoi HMOBIpHICHOT
JIOT19HOT byHKLIT (hopMyIOTH BIAMOBIAHY
MaTeMaTHYHy MOJAEIb THILY:
klO + kll XntknXxnt
B : &)
* kll’l/ xih’l/ B yl
e k 0 - BigpHHMM uieH [-i noriyxoi

¢yHKUii (IrykaHa 3MiHHA); kln - Koe(ilieHT mpH
1

n,My ®axropi [-i moriunoi ¢yHkmii (urykana

3MIHHA); X, - 3HA4YCHHS TEMILy HPHPOCTY g, -TO
n;

¢akropa [-i noriunoi QyHKIIT; yz - 3Ha4YeHHS

TEMIIy TPUPOCTY pe3yiabraTtHoro Qakropa [-i
JIOT19HOT PYHKITI.

Po3paxyHok MPOTHO3HOTO 3HAYCHHS
Pe3yIABTATHOTO MOKa3HUKa 3IIHCHIOIOTH
BPAaXOBYIOUU Pe3yJbTaT OJEPKAHUX MaTeMaTHYHUX
CHIBBiJHOLICHh (2) Ta BIANMOBIAHUX IM JIOTIYHHUX
(bYHKUIH, SIKi CTpaBeUINBI AJIs1 TaHOTO 00’ €KTa.

3ampornoHOBaHWN MeTOJ] amnpoOOBaHWA IMPHU
CTBOPCHHI  MOJENeW  3aJeKHOCTI  BaJIOBOTO
BHyTpimHbOro  mpoaykry  (BBII),  inmekcy
cnoxuBunx 1iH (ICIl), kypcy TpuBHI moxo moiapa
CHIA Ta cTaBKH KpEOUTYBaHHS KOMEPIIIHHIME
0aHKaMH BiJl MAKPOSKOHOMIYHMX TOKa3HHMKIB [3].

VY 3aranpHOMYy BUIIIAAl Oylla TMOCTaBleHA Taka
3amava. 3aJjaHa MHO>KWHA BX1THUX JaHUX

Q={. X, X, X} X, <R"

I€ N - KUIbKICTh 3MIHHUX, a M - KIIBKICTBH
TOYOK CIIOCTEPEKECHHSI.

Heo0ximHO 3a JOITOMOTOI0 METO/IIB PErPECIHHOTO
axHanizy, MI'BA (meromy rpymoBOro BpaxyBaHHS
aprymentie) ta MBM3C mnoOynyBati wmojei,
aJeKBaTHI BXIIHIA MHOKWHI JTaHUX.

Sk ekcrieprUMEHTaNbHI JaHi OyJin B3ATI ABaALSATH
YOTHPH MaKpOCKOHOMIUHI MOKa3HUKHU 3 ciuHs 1998
poky mo rpyneap 2002 poky (3a gaHUMHU
JlepkkoMcTary): BaJOBHA BHYTPINIHIA TPOIYKT
(BBII) 3a pakTnuHMME LiHAMH; 00CAT IPOMHUCIOBOT
OpoAyKmii y (QakTHYHUX IiHAX; BHUPOOHUIITBO
TOBapiB HAPOTHOTO CIIOXHUBAaHHA Yy (aKTHIHHX
[iHaX; NPOMYKIsl CUIBCBKOTO TOCIOAapCTBa Y
GbakTHYHUX [iHAaX; pPoO3ApiOHMH TOBapooOir Yy
¢dakTHuHUX IMiHaX; iHAekc cnoxuBumx miH (ICII);
1HIEKC IiH BUPOOHUKIB TPOMHUCIOBOI TPOIYKIIii
(IOL)); xypc rpuBHi mo momapa CIIIA; rpomosa
Maca M3; roriBka B 06iry MO; moxomu 3BEIEHOTO
OI0/UKETY; BHUIOATKHA 3BEICHOTO OFOKETY; CTaBKa
KpPEIUTYBaHHS KOMEPLIMHUMH OaHKaMH; KpPEIWTH,

HaJaHi  KoMepuidHUMH  OaHKamMu  Ccy0’ekTam
TOCTIONAPIOBAHHS y HaIlIOHAIBHIN BaIOTI; KPSIUTH,
HaJaHi  KOMEpUIMHUMH  OaHKaMu  Cy0’eKkTaMm

TOCIIOJIapPIOBaHHs B 1HO3EMHIM BaIOTI; BKJIaIU
HacelleHHS Yy KoMepuiiHuX OaHKax YKpaiHu Yy
HAI[IOHAJIbHIM  BaJIIOTI; BKJIAAUM HACEJICHHS Y
KoMepLiiHuX OaHKax YKpaiHuM B iHO3EMHil BajIoTi;
nebiTopchka 3a00proBaHICTh; KpeAUTOpPChKa
3a00proBaHiCTh; TPOIIOBI TOXOAW  HACEICHHS,;
TPOIIOBI BUTPAaTH HACEJEeHHS, CEepeaHbOMICSIUHA
HOMiHaJbHa 3apo0iTHA TIaTa MPAIiBHUKIB; iHIEKC
peanpHOL 3apoOiTHOT TJIaTH; KUTBKICTh
3apeecTpoBaHUX  0e3poliTHUX. Y  pe3ysbTarti

&9
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BUKOHAHHS pOOOTH HEOOXITHO MOOYIyBaTH MOJIEII,
SIKI BUSIBJISTIOTH 3asieskHocTi rmokasaukis 1CL[, BBII,
kypcy rpuBHi g0 pgomapa CIHIA Tta  craBku
KpeAUTYBaHHS KOMEPIIIHHUMH OaHKaMH BiJ IHIIHX
MaKpPOCKOHOMIUHHUX MMOKA3HUKIB,

B mporuieci poboTH Haj MPOIOHOBAHUM METOAOM
OyJa BUCYHyTa Te3a, SKa CTBEPIXKYE, M0 OA30BUMH
MTOKa3HUKAMH TIPH CTBOPEHHI MOJIeIeH eKOHOMIYHUX
IPOIIECIB € HE X a0COJIOTHI 3HAUCHHS, a BEJIUYMHA
muHamiky. Tomy Bci mozmeni moOymoBaHi y JBOX
pakypcax: Ha OCHOBI JaHWX TpoO aOCOTIOTHI
3HAYCHHS MMOKAa3HHUKIB 1 HA OCHOBI TEMITiB TIPHUPOCTY
noka3HukiB. Tyt cmig 3ayBaxkutd, mo MBM3C
IPYHTYEThCST HAa BHUKOPHUCTAHHI JIMIIEC TEMIIIB
MIPUPOCTY TOKa3HWKIB. HacTymHOIO 0co0IHBICTIO,
SIKy CIiJi OOYMOBWTH, € T€, IO BXIJHUMHU JaHUMHU
JUI1  BCIX Mojened € BCi JABAUATh YOTHPH
MaKpOEKOHOMIYHHMX TMOKa3HWKH, 3MIMIeHI B daci, a

pesynbrataumMu - ICL, BBII, kypc TpuBHI 10
nonmapa CIIIA Ta CTaBKa  KpEIUTYBaHHS
KOMEpITIHHUMHA OaHKaMH. Peamizartis Ti€i
oco0nMMBOCTI  J]a€  3MOTY, TO-TIepIle, YHHKHYTH

KOH(JIIKTY NMpH BU3HAYCHHI MPUYMHU Ta HACHIOKY
€KOHOMIYHOTO SIBHIN]Aa YH TIpolecy i, MO-ApyTe,
BHKOHYBAaTH MPOTHO3HY (PYHKIIIIO — PO3PaxoByBaTH
MPOTHO3HI 3HAYCHHS Ha OCHOBI Bimomux. I, Ha
KiHellb, OCTaHHBOK CHEeIHU(IKOI TPH MOOYAOBI
Mojeleld € Te, IO eKCIIepUMEHTANbHI JaHi
po30uBanM Ha JBI MHOXWHH: HaBYAIbHY BHOIpKY
(mani 1998-2000 pp.) Ta TectoBy BHOIpKY (HaHi
2001-2002 pp.). [ana cneumdika 3ymMOBIEHa THM,
[0 MPH MOJCIIOBaHHI EKOHOMIUYHHX IPOLECIB
HaJ3BUYAIHO BAXIIMBE 3HAYCHHS Ma€ JIOCTOBIPHICTh
pe3yNbTaTiB Ha NaHUX, SKi He OyJIM BHKOPHCTaHI
mpu ToO0yA0BI MOJENi (AKICTh EKCTPamOJAIiHHIX
BJIACTUBOCTEH MOJICIIi).

I[Ipu ¢opmyBaHHI Mojeiel MPOIOHOBAHOIO
METOAWKOIO 3aJlisTHI MBI KOMII'FOTEPHI IpOTpamMu
anamizy pganux: STATGRAPHICS (STATistical
CRAPHICs System) ¢ipmu Manugistics Ta
See5/C5.0 KOMITaHii RuleQuest. ITaker
STATGRAPHICS ©6yB  BUKOpPHUCTaHHMA  JIA
3MIHCHEHHs] TpoLeNypH KiacTepusalii 3HaueHb
TEMIIIB IPUPOCTY KOKHOTO 3 Moka3HuKiB. [Iporpama
See5/C5.0 Oyma BHKOpHWCTaHA [UISI BHSBJICHHS
JIOTIYHUX 3aKOHOMIPHOCTEH.

Ha mincraBi BUOpaHMX METOJIB MOJICIIOBAHHS 1
maaux Jlepkkomcraty chopMOBaHI  3aJE€KHOCTI
ICLI, BBII, xypcy rpuBHi mozgo momapa CHIA Ta
CTaBKHM KPEAMTYBAaHHS KOMEPLIMHUMH OaHKaMH Bij
MaKpOEKOHOMIUYHUX TMoKa3HuKiB. Momem ICII,
BBII, kxypcy TrpuBHI Ta CTaBKA KpEIUTyBaHHS,
CTBOPEHI METOJaMH perpeciiHOro aHamizy Ha
OCHOBI a0COJNIFOTHUX 3HAYEHb ITOKa3HUKIB, MAIOTh
CyTT€BI BimXmieHHS (AKTHYHMX 3HAYECHb Bif
NPOTHO3HMUX Ha JIAaHUX TecToBoi BHOipku. J[lns
aHamizy pe3yJbTaTiB MO/IEJTIOBaHHA Oynn

BHKOPHUCTaHI TaKi KpHUTepii: Koe(imienT
JeTepMiHarmii Ta BIJICOTOK BIIXWJIEHD
nependavyyBaHUX 3HAYCHb PE3YJIbTATHOI 3MIHHOI BiJl
(haKkTUYHHX.

3a3Buuaii, KOoeQIIiEHT JeTepMiHariii

PO3paxoBYIOTh Ha JaHWX HaBuanbHOi BUOipku. Jami
NPUIYCKAlOTh, L0 MOJeNb OyAe MOBOAWUTH cebe
aHaJIOTIYHUMM YHMHOM Ha JaHMX, SKI HE BBIHIUIM B
HaBuanbHy BHOIpKYy. OpHaK, WUIHHICTE MOJEINeH
E€KOHOMIYHMX HPOLECIB BU3HAYAETHCS, HAcaMIIEepes,
iXHBOIO 3JATHICTIO AaJeKBAaTHO pEIPE3EHTYBaTH
MaiibyTHe, a He BigoOpaxkaTn MuHyIe. Yymosi
XapaKTepUCTHKH MoJeNell Ha JaHuX HaBYAJIbHOI
BUOIPKHM 1€ HE € 3amopyKOK TOTO, M0 MO
aZeKBaTHO BiMOOpakarOTh EKOHOMIUYHHU TIPOIIEC.
Tomy BakiauBe 3HAa4YCHHS Mae  30epeKeHHS
XapakTepUCTUK  CTBOPEHUX  Mogened. Meroro
HaIoro  a”amizy €  JOCHIDKCHHS  MOJeNeH,
noOyJOBaHWX 3a JOTOMOTOI0 PIi3HHX METO[IB, Ha
CTIMKICT, 1X XapakTepucTHK. J[lng mpoBeneHHS
BIJIITOBITHOTO aHAJI3y pPO3paXxOBaHO KOEPIIli€HTH
nmerepmiHarii Ha nmaHux HaBuaabHOl (1988-2000
pokn) Ta TectoBoi (2001-2002 poxu) BuOIpOK
(Tabma.1).

Taoauns 1. KoedinienTn nerepminanii MmopeJieit
3aqesxxnocti ICII, BBII, kypcy rpuBHi om0 goJjiapa
CIIA Ta cTaBKHM KpeIUTYBAaHHS KOMepUiliHUMHU
0aHKaMH Bil MAKPOEKOHOMIYHUX MOKA3HHUKIB

Merog,
— A 'E ;\ E QE; \g; ;;
Bz 2 |lo: |28
o |22 Y |5fgliiz
Mogens & SEEl 235 |5€E|l5EE
p §H§ 8:>s§§>s.?5§
2 |Z2E EE|ESEEEE
= |§52 28 |E82|=8¢2
=8 | ZE18% |8 ;
=< |E& |55 |EB
a © Q
Ha JaHUX HaBYAJIbHOI BUOIpKH
ICI] 0.9435 10.6391 |0.4991 |0.8567 | 0.7895
BBII 0.9834 10.9620 |0.9752 |0.9947 | 0.9902
Kypc 0.9986 |0.9904 |0.9903 |0.9962 | 0.9967
TPUBHI
10
Jonapa
CIIA
cTaBKa 0.9906 |0.9642 10.9341 |0.9796 | 0.9691
KPEIHTY-
BaHHs
KOMep-
IAHIMHA
OaHKaMu
Ha JTaHUX TECTOBOI BUOIPKHU
ICL], 0.6329 |-0.7601 |0.6535 | -145. |-1.1104
5548
BBII 0.7190 |0.5098 |0.4481 |-7.3336 | 0.4184
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Tabauus 1. (MpoaoB:KeHHs)

0.9892 [0.9983 [0.9748 |-1.4115 | 0.8596

Kypc
TPUBHI
10
JoJapa

CIIOA

CTaBKa 0.9749 10.9473 10.9833 |-9.8047 | 0.9211

KpEAUTY-
BaHHS
KOMep-
IAHAMHA
OaHkaMu

Ille omauM KpuTEpieM, 3a SKUM OyJI0 3MIHCHEHO
SIKICHY OLIIHKY OOy TOBaHMX Mojenei, OyB BiICOTOK
BiIXWJIEHh TepefdadyBaHUX 3HAYEHb Pe3yNbTaTHOI
3MiHHOI Bim QaktuyHux (puc. 1.). 3a 3HAYCHHIM
JAHOTO KPHUTEPI0 BU3HAYAIOTH KJIaCc TOYHOCTI
COILIaJTbHO-CKOHOMIYHHX MPOTHO3IB.

450

400 T

350 -

300 -

250 o

%
200 -

150 o

100 M -

0 o0
o | il

L BBII  Kype Crapka
TPUBHIL KpeanTys
110,10 AHHS .
Mogenb jonapa KOMepIii
CILIA HUMH
OGaHKamMu

0 MBM3C
B MI'BA (Ha OCHOBI a0COJIIOT. 3HaYEHb MTOKA3HHKIB)

0 MI'BA (Ha 0OCHOBi TEMIIiB IPHPOCTY MOKA3HUKIB)
0 Perpec. aHani3 (Ha OCH. aOCOJIIOT. 3HAYCHb ITOKA3H.)

B Perpec. aHauni3 (Ha OCH. TEMIIB IPUPOCTY MMOKA3HUKIB)

Puc. 1 - MakcumManbHe BiAXHJIEeHHS nepeadadyyBaHUX
3Ha4eHb Bi pakTHYHMX (Y BiIcOTKaX)

5. BACHOBKW TA NMEPCIMNEKTUBU
AOCNIAXEHb

IlpoBenermit y poOoTi aHami3 3acBigdye, IO
JiHIFHI  perpeciiHi Mozaeal MaKpPOSKOHOMIYHHX
MporieciB, MNOOYy/IOBaHI Ha OCHOBI aOCOJIOTHHX
3HAYCHb ITOKA3HWKIB, HEAJCKBATHO BimoOpakaroTh
eKOHOMIYHY JuHaMmiky. CTaOinpHI pe3ynbTaTH

JTOCSTAIOTHCS TIPH MOJCITIOBAaHHI MaKpOCKOHOMITHOT
muaamikn MBM3C Tta 3a gomomororo MI'BA na
OCHOBI TEMITiB MIPUPOCTY MOKa3HHUKIB.
MogenoBaHHs €KOHOMIYHOI OWHAMIKM HA OCHOBI
TEMITIB TPHUPOCTI TIOKA3HUKIB 3HAYHO IOKpAIIy€e
MPOTHO3HI XapaKTEPUCTHKU Mozeneil. Tum camMum
JicTana TMiATBEPIDKEHHS BHCYHYTH Tilore3a, ska
CTBEpPIKYyE, MmO 0a30BHMH ITOKa3HHUKAMH IIPH
CTBOPEHHI MOl €KOHOMIYHOTO TpOoIecy € He iX
a0COJIIOTHI 3HAYEHHS, a BEJINYNHA JUHAMIKH.
Bigmitemo, mo MBM3C 3abe3nedye A0CTaTHIO

TOYHICTh npu noOyIoBi MPOTHO31B
MaKpOCKOHOMIYHUX IIOKa3HUKIB, OCKIJIbKU Ja€
MOXJIMBICTb  3OIACHUTH  JOBUIbHE  HEJIHINHE

MepeTBOPEHHs. TakoX MaHWK METOI Ma€e BHCOKI
MOTEHLIHHI MOMJIMBOCTI MpH aHaji3i CKIaxHOi
JMHAMIYHOI CTPYKTYPH 3a PaxyHOK MOXITHBOCTI
ONMCY MOMEHTIB 3MiHH BJIACTUBOCTEH CHCTEMH 1
Opd  [BOMY TMOBHICTIO  BIACYTHS  mpobiiema
NpUB’SI3KK MOAENI 10 oci yacy. TyT ciif 3ayBaXkuTH,
0 32 JONOMOTOI0 3alPONOHOBAaHOTO METORY
3MIMCHIOEThCA ~ clpo0a  JOCHITUTH  aTPakTop
(MOTEHLIHHO MOXXJIMBHUH WLISIX PO3BUTKY CHCTEMH)
craTucTHYHUMH MeToznamH. llle omHiero cyTTeBOIO
nepeBaroro MBM3C e BiacyTHICT, HEOOXiTHOCTI B
MaTeMaTH4Hii cnenu@ikamii  Mojene, Mmo €
0COOJIMBO BaKJIIMBHM TPU MOJICIIOBAHHI CKJIQJHHUX
CHCTEM.
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Today modeling of socio-economic processes is
one of the most important tasks which stand before
researchers. Importance of this task is conditioned
by the fact that decisions, which are adopted on the
basis of forecasted data, show up during the long
period of time in the future. The main hypothesis on
which classic methods of economic forecasting are
based is principle similarity of global conditions of
reproduction in the past, nowadays and supposed
future, which follows from the relatively even
development of scientific and technical process.
However the permanent growth of rates of economic
development and complication of
intercommunications between different processes
results in efficiency reduction of traditional
forecasting methods. As a result of many factors
action a process, that is considered, is broken up on
parts, in which his properties can be considered
permanent or slowly drifting, but there is their
saltatory change on scopes. Timely exposure of such
moment of properties changes and an adequate
reaction on these changes is a necessary condition
for successful forecast of future values of process.

Literature offers the next approaches to the
modeling of such phenomena:

1. The use of adaptive methods of time series
forecasting. Of adaptive methods that are a feature,
that they react on the changes of parameters and
structure of process, there is correction of model,
what she achieves the optimum state as a result of.
There are five types of adaptive methods: procedure
of moving averages smoothing; exponential
smoothing method; autoregressive model etc.

2. The use of models with the variable structure.
There are two methods of constructing the systems
with the variable structure: successive increase of
length of information base with the analysis of
parameters estimation (expects the selection of
scopes of time firmness of structure); application of
methods of multiple classification of time series with
the purpose of selection the homogeneous time
series.

Described approaches however have some
disadvantages. In relation to the first approach,
economic time series are not stationary while all

statistical models developed within the framework
of time series theory are stationary. Therefore it is
always needed to resolve a problem of transition
from non-stationary to the stationary time series.
Also there is a problem of authentication of model
that is choice of type of dependence between input
and output factors of model. In relation to the second
approach, the application of multiple classification
generates an authentication problem of every
measuring, which got into homogeneous class with
its own position on the axis of time, and also time
mobility of models classes scopes.

In addition, during economic processes
modeling the problem of choice of type of
mathematical dependence between factor and
resulting variables is extraordinarily difficult. As we
know for the arbitrary type of function f (X )

theoretically we can build any level of exactness
approximating Colmogorov-Gabor polynomial:

m m m m

m
lzlﬂi/xfxf+ Z : lkzl}/”kxixjxk + ... (1)

m
Yy=aotXaix;+t
i=1 i=1j= i=1j=lk=

where y - resulting factor, ao,ai,B,, 7y -
coefficients of polynomial, xi,i:(l,_m) - factor
variables.

However a feature of real economic systems is
that number of factors has an influence on any
economic indicator. This condition causes the
considerable complication of polynomial (1)
coefficients computation and large statistical sample
size is necessary.

For the fight with the “curse of dimension”
O.G.Ivahnenko offered the algorithms of self-
organization of models. Essence of algorithms
consists in replacement of one-moment construction
of polynomials of type (1) by its successive
synthesis with comparatively simple elementary
functions (classifiers). However, the offered
algorithms of self-organization not allow modeling a
variable structure of the complex economic systems
and are not suitable for working with the stationary
time series.
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For the removal of these disadvantages we offer
the method of consideration a changeability of
external environment (MCCEE), which provides the
reflection of irreversible nonlinear chaotic processes,
is offered; processes of self-organization in the non-
equilibrium systems; saltatory of catastrophic
changes; symbiosis of determinism and chaotic.
Essence of the given method is taken to the
following. On the first stage all space of search (all
possible candidates in factor indexes and result) is
represented by growth rates and value of each of
indexes-applicants klasters. Thus as a measure the
similarities use Evclidovou distance.

Using principle of neighbouring, objects is
classified on the certain amount of clusters. The
amount of clusters is determined, going out from a
condition, that the coefficient of square Evclidovoi
distance will be than certain (set by an user) size not
anymore.

On the second stage on the basis of methods of
inductive conclusion they discover logical rule in
data by method of the inductive conclusion —
method of similarity.

Conformities to the rules is got to form by the
propositional logic of type IF (condition) THEN
(conclusion). Consequently, on the given stage the
list of entrance factors of certain level of dynamics,
which has poured in on the certain level of dynamics
of result index, is got. Clarification of space of
search of factor variables is specified

We will notice, that all possible factor indexes
and result index displaced in time will be entrance
data, and result data — result index. Such approach
enables to avoid conflicts during the selection of
cause and effect of the economic phenomenon or
process, and also to use the formed models as a
prognosis.

Taking into account circumstance that difficult
structural structures n nature is simultaneously
determined and stochastic, transformation of the
formed logical conformities to the rules is carried
out from determined on probabilistic. For every got

probabilistic ~ boolean  function the  proper
mathematical model of type is formed:
kiotknxntkxpttki, xijn =V (2)

where f,, - free member of /-th boolean
function (variable sought after), f,, - coefficient at

the 5, -th factor of /-th boolean function (variable
sought after), Xip, " value of growth rate of y,-th

factor of /-th boolean function, y, - value of

growth rate of result factor of / -th boolean function.
Carry the calculation of prognosis value of result
index out taking into account the result of the got

mathematical correlations (2) and boolean functions
proper to them, what true for the given object.

The offered method is approved in the models of
dependence of gross domestic product (GDP),
consumer price index (CPI), exchange rate of
hryvnya in relation to the dollar of the USA and rate
of crediting by the commercial banks from the
macroeconomic indexes.

In a general there was put such task. The great
number of entrance data is set
Q={Y, X1, X2, ., Xo} X,€R" , where n - amount

of variables, and M - amount of viewpoints. It is
necessary by means the methods of regression
analysis, MGAA (method of group account of
arguments) and MCCEE models adequate to the
entrance number of data.

As experimental data there were taken twenty
four macroeconomic indexes from January, 1998 for
December, 2002 (from data of statistics). As a result
of implementation of work it is necessary to build
models which exposes to dependence of gross
domestic product (GDP), consumer price index
(CPI), exchange rate of hryvnya in relation to the
dollar of the USA and rate of crediting by the
commercial banks from the chosen macroeconomic
indexes.

The analysis conducted in work confirms that
the linear regressive models of macroeconomic
processes, built on the basis of absolute values of
indexes, inadequately represent an economic
dynamics. Stable results are achieved at the design
of macroeconomic dynamics by means MCCEE and
by means MGAA on the basis of growth rates of
indexes. The design of economic dynamics on the
basis of growth rates of indexes considerably
improves prognosis descriptions of models. The
same obtained confirmation to pull out hypothesis,
which asserts that not their absolute values are base
indexes at creation of model of economic process,
but dimension of dynamics.

We will mark that MCCEE provides sufficient
exactness at construction of prognoses of
macroeconomic indexes, as enables to carry out
arbitrary nonlinear transformation. Also the given
method is in high potential positions at the analysis
of difficult dynamic structure at expense of
possibility of description of moments of change of
the system properties and thus fully absent problem
of attachment of the model to the time factor. Here it
is necessary to notice that by means the offered
method an attempt to explore by attractor (the way
of development of the system is potentially possible)
statistical methods are carried out. Absence of
necessity in mathematical specification of models
that are especially important at the design of the
difficult systems is another substantial advantage
MCCEE.
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