YIK 338.124.4,519.865.7

MOJE/IIOBAHHA
TPAHCIT'PAHUYHOIO PO3IOBCIOAKEHHA KPU30BUX ABUI
HA OCHOBI KOMIUVIEKCY HEHPOHHUX MEPEX

[. . CTpesibueHKO

KaHauaaT eKOHOMIYHUX HaYK, IOLEHT,
JOKTOpPaHT KadeJpu eKOHOMIKO-MaTeMAaTUYHOTO MO/IeTIOBaHHS

Jep>kaBHUM BUILMI HaBYaJIbHUH 3aKJ1a] « KHIBCbKUI Hallio HAJTbHUI
eKOHOMIiyHuH yHiBepcuTeT iMeHi Baguma 'eTbMaHa»
npocnekt [lepemory, 54 /1, M. Kuis, 03680, YkpaiHa
iistr@yandex.ua

Y po6oTi npoBeseHO JeTalbHUHM aHasi3 iCHyro4HuX Teopii moo BU-
HUKHEHHSI Ta NpPOTiKaHHA KPU30BHUX SIBUIL B KpaiHax 3 pPi3HUM piB-
HeM eKOHOMIYHOro po3BUTKY. /laHO BU3HAUYEHHs 06’€KTa JOCJIPKeH-
HA. Bugineni fioro xapaktepHi 0co6/MBOCTI Ta BU3HA4YEeHI BUMOTH 10
MaTeMaTU4YHOI'0 IHCTpyMeHTapil. ¥ paMKax A0CJi/pKeHHs NpoBeje-
HUH KopesnAniiHUN aHami3 kiacudikanifiHUX XapaKTepPUCTHK [JIs
nonepeAHbOro MOAiTy KpaiH Ha kaach. O6IPyHTOBAaHO BUKOPUCTAHHS
HEWPOHHHX Mepex JJI1 MaTeMaTHUYHOIro OMHCY NpoLeciB TpaHCrpa-
HHUYHOTO PO3MOBCIO/PKEHHs KPU30BUX ABULIL [106yZ0BaHO y3arajb-
HeHy CXeMy CUCTEeMH MoJeJiel TPAaHCIPAaHUYHOTO PO3MOBCIO/PKEHHS
KpU30BUX SBUI MDK KpalHaMM 3 PpIi3HUM piBHEM COLjiaJIbHO-
eKOHOMIYHOI'0 PO3BUTKY Ha OCHOBi 06paHOro MaTeMaTH4HOrO ama-
paty. Ha mepmomMy piBHI cucTeMu Ass po36UTTsS KpaiH Ha oKpeMi
IpyIy 3a TUIIAMM peaklii Ha KPU30Bi fIBUIIA 3alPONOHOBAHO 3/iH c-
HIOBaTH iX KJlacTepusalilo i3 3acTocyBaHHAM KapT KoxoHeHa. [lsig
NPOrHO3yBaHHS HACJIJKIB lepeHeceHHs KpU3 Ha JpyroMy piBHi cuc-
TeMH BUpIlIEHO CKOPUCTAaTUCb HEHPOHHOI0 MepexKel MepcenT-
POHHOIO TUILY.

Knwo4oBi cnoBa: Kpusosi sigeuwa, MakpoekoHOMIYHUl [Hdukamop,
Kkaacugikayis, HelipoHHa mepedxca, kapma KoxoHeHa.
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MOJE/TMPOBAHHUE
TPAHCI'PAHUYHOT'O PACITPOCTPAHEHUA
KPU3UCHBIX ABJIEHUU HA OCHOBE KOMIIJIEKCA
HEWPOHHBIX CETEH

. U. CtpenbyeHko

KaHauaaT 3KOHOMHYECKUX HayK, IO[EHT,
JOKTOPAHT KadeApbl 3KOHOMHKO -MaTEMATH4 eCKOTO MO JeTUPOBaHUSA

['ocymapcTBeHHOE BhICIIee yuebHoe 3aBeieHre « KueBCKHUIM HallMo HaJIbHbIN
3KOHOMHWYECKHH YHUBEPCUTET UMeHHU Basiuma 'eTbMaHa»
npocrekT [lo6ear], 54/1, r. Kues, 03680, YkpauHa
iistr@yandex.ua

B paGoTe mnpoBejeH JeTaJbHbId aHAIN3 CYLIECTBYIOIUX TEOPUH
BO3HUKHOBEHUSI U NPOTeKaHUs] KPU3UCHBIX SIBJIEHUH B CTpaHax C
pasHbIM YPOBHEM 3KOHOMHYECKOTO pa3BUTHA. [laHO ompejesieHHe
06'beKTa HcClefloBaHusA. BbljjesleHbl ero xapakTepHble 0CO6EHHOCTH
U onpejiesieHbl TPeOOBAaHUSA K MaTeMaTH4eCKOMY MHCTPYMEHTAPHUIO.
B pamMkax ucciiefioBaHUA NpPOBeJEeH KOPpPeJsAlMOHHBbIA aHa/IU3 KJac-
cuPUKAUOHHBIX XapaKTepUCTHUK JJs INpeJBapUTEJbHOr0 pasfe-
JIeHHs cTpaH Ha ksaccel. O60CHOBAHO MCHOJIb30BaHHE HEHPOHHBIX
ceTel [yl MaTeMaTU4YeCKOro OMMUCAaHUSA NPOLEeCcCOB TpPaHCIPAHHUY-
HOTO pacnpoCTpaHEHUs KPU3UCHBIX sABJeHUH. [locTpoeHa 0606-
mamIas cxeMa CHCTeMbl Mojesel TPaHCTPAaHUYHOTO paclnpocTpa-
HEHHUSl KPU3HMCHBIX ABJIEHHH MeXJy CTPaHaMH C pasHbIM ypOBHEM
COLIMA/IbHO-9KOHOMUYECKOT'0 Pa3BUTHSl Ha OCHOBE BbIGPaHHOTO Ma-
TeMaTU4YeCKOro MHCTpyMeHTapusl. Ha mepBoM ypoBHe cucTeMBbl g
pa3breHUsl CTpaH Ha OT/AeJbHble TPYNINbl N0 THUIAM peakLUH Ha
KPHU3HCHBbIE SIBJIEHUs] TPEJJI0KEHO OCYIleCTBJIATb HX KJaCTepH-
3alMI0 C NpuMeHeHUeM KapT KoxoHeHa. /lji1 NIporHo3MpoBaHud 10-
CJIeICTBUH NepeHoca KPU3MCOB HAa BTOPOM ypOBHe CHUCTEMBI pelle-
HO BOCII0JIb30BaThCs HEMPOHHOM CEThIO IepCENTPOHHOIO THUIIA.

KniouyeBble c10Ba: GUHAHCOBbIL KPUUC, MAKPOIKOHOMUYECKUU UHOU-
Kamop, kaaccuukayusi, HelipoHHas cemv, kapma KoxoHeHa.
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MODELING OF CRISIS TRANSBOUNDARY CONTAGION BASED
ONA SET OF NEURAL NETWORKS

Inna Strelchenko
PhD (Economic Sciences), Docent,
DSc Candidate, Department of Economic and Mathematical Modeling

Kyiv National Economic University named after Vadym Hetman
54 /1 Peremogy Avenue, Kyiv, 03680, Ukraine
iistr@yandex.ua

The existing theories of the crisis occurrence and contagion through
the countries with different levels of economic development were
examined in the work. There’s defined the object of study, revealed its
characteristics and specified the requirements to the mathematical
tools in the article. A correlation analysis of the classification
characteristics was carried out in the study. Its results used for the
pre-separation of the countries into classes. It was grounded the
usage of neural networks for mathematical description of the cross-
border contagion processes. Constructed the generalized diagram of
models system for description the cross-border contagion between
countries with different levels of socio-economic development based
on chosen mathematical tools. At the first level of the system for
splitting of countries into separate groups by type of response to the
crisis phenomena is suggested to carry out their clustering using
Kohonen maps. To predict the consequences of crisis transferring is
decided to use the neural network of perceptron type at the system’s
second level.

Keywords: crisis, macroeconomic indicators, classification, neural
network, Kohonen map.

JEL Classification: C45, F36, G15, G17

Bcryn

3 90-x pOKIB JBAAIATOTO CTOJITTS CBITOBOI €KOHOMIKOIO MPOKO-
TUIUCS KUIbKAa XBHUJIb €KOHOMIYHUX KPH3, IO B Pi3HI MOMEHTH Yacy
Ta B pi3HUI CMOCi0 OXOMWIM BCi KpaiHK 3eMHO1 Kyl Takoro Bceoc sik-
HICTIO Ta IMBHJKICTIO PO3MOBCIOMKEHHS KPH30BHX SIBHIL] JIOACTBO 3a-
BIsIYYy€, y TIEpIIy Yepry, BCECBITHIA Mepexi Internet i mpuckopeHum
TeMIIaM MePeXoy 0 eNeKTPOHHUX TPOILEH.
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XapakTepHOI0 OCOOIMBICTIO CYy4aCHHX EKOHOMIYHHX KpHU3 €: Has-
BHICTh KpaiHH-IDKeperna, B €KOHOMIIl KOTPOi 3apOIKYeEThCS Ta BIEp-
e GIKCYIOTbCsI CUCTEMHI MOPYILEHHS Y (byHKmOHyBaHHl 0IHOTO 200
KUIbKOX CEKTOPIB rOCIoJapioBaHHs — Haifyactille (iHaHCOBOTO, Ta
PO3MOAUIEHUX y Yaci MPOIECiB TPAHCTPAHUYHOTO TIEPEHECEHHS Her a-
TUBHUX TEHJICHIIIM MDK KpaiHamH.

IIOCBiJl BUBYCHHS HACJIAKIB Ta OXOIUIEHHS OCTaHHIX CBITOBUX
€KOHOMIYHUX KpPH3 JTO3BOJISIE MPHUITYCTUTH, IO BIATYKH €KOHOMITHHX
CHCTEM 3 PI3HMM DIBHEM PO3BHTKY Ta [OYAaTKOBUX yMOB OyayTb CyT-
TEBO BIIPIBHATHCH.

BpaxoBytoun yce 1e, icHye akTyaiabHa Mpo0JieMa MepeoCMUCIEHHS
Ta JIOTIOBHEHHS ICHYIOWOi METOJUKH OLIHKHM EKOHOMIYHOI Oe3meKu
KpaiHu. 30KpeMa, MOTPIOHO BpaxyBaTH Ta OLIHUTH HACIIIKU TEepeHe-
CEHHS KPU30BHX SIBUIL J]O HALIOHATBHOI €KOHOMIKH.

MerTa i 3aBAaHHSA AOCTiAKEeHHA

MeTor0 1aHOTO JOCIHIIKEHHS € TO0yI0Ba y3aralbHEHOi CXeMHU CH-
CTEMHU MOJIENIel TPAHCTPAaHUYHOTO TEPEHECEHHs! KPU30BHX SIBHI MDK
KpaiHaMH 3 pI3HUM PIBHEM COINAIbHO-EKOHOMIYHOTO PO3BHTKY.

Merta gocmimkeHHsST O0OYMOBIIOE HEOOXITHICTh BHUPINICHHS TaKWUX
3aB/IaHb:

1) aHai3 mpeaMeTHOT 00JIacTi Ta BUSHAYCHHS 00 €KTa IO CITIIKCHHS,

2) aHaN3 ICHYIOUMX MMAXOJIB IO MOETIOBAHHS MPOIECIB PO3IMOB-
CIOPKEHHS] KPU30BHX SIBUILL;

3) BU3HA4YEHHS OCOOJMBOCTEH, 3HAYMMUX Il BUOOPY IHCTPYMEH-
Tapito Uil MOJIEIIOBAHHS;

4) oOrpyHTYBaHHS BHOOPY MaTeMaTHYHOTO IHCTPYMEHTApIFO st
OTIMCY TPAHCTPAHUYHOTO TEPEHECEHHsI KPU30BHX SBHII MK KpaiHaMu
3 PI3HUM PIBHEM COIIATLHO-EKOHOMIYHOTO PO3BUTKY;

5) BuOip HAOOPY XapaKTEPUCTHK JJIS TIOMEPEIHBOTO MOILTY 00’ €K-
TiB TIpeIMETHOI 00JIacTi Ha KJIacH;

6) moOy0Ba y3araJbHEHOI CXEMH CHUCTEMH MOJCJei TpaHCTpaHu-
YHOT'O TMEPEHECEHHS KPH30BHX SBUIL MDK KpaiHaMH 3 PI3HUM piBHEM
COIIIAJIbHO-EKOHOMIYHOTO PO3BUTKY Ha OCHOBI 0OpaHOr0 MareMaTH4-
HOTO IHCTPYMEHTApIIO.

BuKJ/1as OCHOBHOIO MaTepiajy AOC/TiAKEeHHA

Sx HanpsAMOK MOCIIIKEHHS, TEPEHECEHHS KPH30BUX SIBUII MDK
eJIeMEHTaMH IE€BHOI 3aMKHEHOI CHCTEMM HE € HOBMM. 3anada Qop-
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MaJIbHOTO OTHCY NPOLECIB PO3MOBCIOKEHHS TEBHUX BJIACTHBOCTEH
a00 3aKOHOMIpPHOCTEH BiI OJHOTO 00’€KTa J0 HIIOTO JOCTATHHO BU-
BUeHA B Cepi MPUPOJHMINX HAYK: PBUKA, Oi0JOTiL, MEAUIMHA. 30K-
pema, 06rpyHTOBaH1 Ta MOoOYyHOBaHI MaTeMaTHYHI MOJEN JMHAMIKA
eMniieMiil, MoJeli PO3MOCIO/KCHHS. XBHIIb Y PI3HUX CEPeOBHUILAX, PiB-
HSTHHS THITY «pea1<u1;1 muy3is.

B exoHomMili Teopii BMBYEHHS MOMIOHMX ABHIL C(POKYyCOBaHE Ha
BU3HAUCHHI TNPUXOBAHMX MEXaH3MIB 3alMyCKy pIBKMX HEraTHBHUX
3MiH Ha (HIHAHCOBHMX PHUHKAX 1 Mae Ha METi MPOTHO3YBAHHSA X HACTYII-
Hol nmosgBu. Ha cporomni e He3HavHa KUIBKICTH JOCIIIKEHL 30Ce€-
pekeHa Ha BUBYEHHI Ta (OPMaTBHOMY OMHKCI IHIIOI CTOPOHH KPH30-
BUX SIBHII TPAHCTPAHWUYHOMY TIEPEHECEHHI 3HAYHOTO IOTIPIICHHS Y
(byHKLIOHYBaHHI €KOHOMIKHM OJIHi€] KpaiHH 10 HIIMX KpaiH.

Cepen QyHmaMeHTaNTbHUX JOCIIIKEHb Y bOMY HANPSAMKY MOTpi0-
Ho Buaimtu npami C. HImykmnepa ta [[x. ®pankens [1], C. Kanso Ta
K. PeI/IHxapT [2], Hx. Cauca, A. Tomems ta A. Bemacko [3]. Cyrre-
BUIl BHECOK y BHBUEHHS JIABUHOTIOMIOHUX IMPOLECIB B €KOHOMIlli Ha-
nexuts B. laniay [4].

Jns oxpecneHHs Mex 00’ €KTa IOCTKEHHS PO3TIsTHEMO 0a30Bi
MOJIOKEHHS. OCHOBHHX TEOPETHYHHUX KOHIEIIIH JaHOTO HAIMPSIMKY.

VY pamkax moxem auHamiku emigemii — SIR (Susceptible—Infec-
ted—Removed model) Kepmana ta Mak-Kenpuka, nporec 3apasieH-
HSI OTUCYETHCSL IK «PO3HOAUICHE B 4aci PO3IOBCIOUKCHHS CUMIITOMIB
3aXBOPIOBAHHs Cepejl IPYNH BPA3IMBUX IHAMBIAYYMIB HpsiMuM abo
HETPSIMUM LIUIIXOM Bi Jpkepena iHQeKIil, Ta MoAUIIe€ThCs Ha JaTeH-
THUHM Ta 3apazHuil mepioaw» [S5]. BiamosimHo A0 Teopil po3mOBCIO-
JUKEHHS XBWIIb, TIPOLIEC TIEPEHECEHHs KOJIWBaHb CYMPOBOJKYETHCS
TIEPEMIIICHHSIM y Yaci MEBHOTO CTaHy Kpi3h CepeloBHUINE, KOTpE KO-
JIUBAEThCA [6].

B. Jlaniu BU3Ha4Ya€ COiaIbHO-EKOHOMIYHUHN JITABUHOTIOIOHUH TPO-
IeC K «PO3MOBCIOHKEHHSI MEBHOI BIACTHBOCTI a00 CTaHy B cCeperno-
BUIII CYO’€KTIB COIIAIbHO-€KOHOMIYHMX BITHOCHUH 3a JOTIOMOTOIO
COIATbHO-TICUXOJIOTTYHUX MEXAHB3MIB 3apaKCHHs, HACJITyBaHHS,
HABIIOBAHHS, IO MPHU3BOJHUTH 0 3MIHH CKOHOMIYHOT CHTYyalii abo ce-
penoBUIla (HOHI/ITy, MpoTno3ullii, cnoco6iB abo mpuioMiB Tocmoja-
PIOBAHHSI) y BU3HAYCHOMY CETMEHTI PUHKY» [4].

BpaxoBytoun crniibHI puCH, MpHUTAMaHHI SIBUIIAM TePEHECEHHS
MEBHUX 3aKOHOMIPHOCTEH 1 BJIACTHBOCTEH MDK BIHOKPEMIICHUMHU Y
MPOCTOP1 eNleMEeHTaMH OJIHi€El CHCTeMH, Hajaami min o0’ €KToM Joci-
JUKEHHSI, BIIMOBITHO O METH Ta MOCTABIEHUX 3a/1a4, OyJAeMO po3yMi-
TH «IPOLECH TPAHCTPAHUYHOTO TEPEHECEHHS KPU30BUX SIBHII MDK
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KpaiHaMH 3 DPI3HUM PIBHEM CKOHOMIMHOIO PO3BHTKY BiI KpaiHH-
JUKEpena Yepes JOCTYIHI KaHaIli 3apaKeHHs, 1O TPU3BOIATH 0 CYT-
TEBOTO MOTIPIIEHHS €KOHOMIYHOI CHUTYAIlil y JOCHIIKYBaHiil KpaiH».

[Ipouiec mepeHeceHHsT KPU30BUX SBUII CXEMAaTUYHO IMPEICTABICHO
Ha puc. 1. BBenemo mousTTs: nareHtnit nepion (1) — mpoMbKOK yacy
Bill MOYATKy KPU3H y KpaiHi-mkepen (t,) 10 MOMEHTy Jacy, KOJH 3a-
(hikcoBaHO MOYATOK KPM3HM Yy AOCIUKyBaHIH KpaiHi (t,), Ta mepiox
BiIryky (V) — NPOMDKOK 4acy Bil MOMEHTY t, JI0 MOMEHTy Yacy,
KOJIH 3a()iIKCOBAHO CKOPOYCHHS TEMITB MMaIiHHSI eKOHOMIKH (1, ).

JlatreHTHHUit nepion [lepion Biaryky

17 Iy t

S

[ToyaTok KpH3M y KpaiHi-
JKepeni

| |
| |
| |
| |
| !
| |
| |
| |
| |
| |
| |
| |
| |
| |
. t
| |
| |
| |
| |
| |
| |
| |

o

Puc. 1. CxemaTH4He peACTaBICHHS IPOLECY TEPEHECEHHS KPHU30BHX SBHIL
MDK KpaiHaMH B Jaci

Ha croroani HailBiTOMIIIMMH TEOPETHKO-METOAOJOTTIHIUMHE TTi/T-
X0JIaMHU JI0 aHaji3y Ta rnependadeHHss KpU30BUX SIBUI B EKOHOMIII Ta,
30KpemMa, (HIHAHCOBHUX KPU3 €:

1. Knmacuuna Teopis MUKIIYHUX 3MIH €KOHOMIKH: OTpUMaja PO3BH-
Tok y pob6ortax XK. CicMoH[1 (MOSCHIOBAaB BUHUKHEHHSI €KOHOMIUHUX
KPHU3 TUM, IO HAJTO BEINKA YacTKa JOXOAY 30epIracThest i Myxe He-
3HaYHa Oro 4acTHHA BUTPAYAEThCsI HA CIIOXKHUBYI TOBAPH, B PE3ylb-
TaTi YOro MOPYIIYEThCS piBHOBara MbK BUPOOHHUIITBOM 1 peasi3alfiero
cTBOpeHoro npoxaykry), Jbx. Keitnea [7 (TOJIOBHOO NPHYHMHOKO €KO-
HOMIYHAX KOJIMBAaHb BBAXKAaB 3MIHHMH Xapakrep KarliTalOBKIAJCHb,
cepel MEPIIONPUYNH HEAOBIPH 10 PUHKY Ta TOTOBHOCTI 10 TMaHIKK
HA3WBaB «HECTIMKICTh AUIOBOI TICHUXIKM 3HAYHOI YACTHHH YYaCHHKIB
puHKy»), JIx. Xikca [8] (3a IKUM €KOHOMIYHI KOJIMBaHHA 00yMOBJIEHI
BIUIMBOM, KOTPHMH IHBECTHUIl YMHATb HAa 3MiHy 00CArY BHITYCKY),
H. KOHI[paTB€Ba [9] (po3rmsimaB MOBri Mepiony MOPYIISHHS Ta Bif-
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HOBJICHHsI CKOHOMIYHOT PIBHOBArk y TICHOMY B3a€MO3B’s3Ky 3 MPOLie-
caMM aMOpTH3allli OCHOBHOTO KamiTady Ta LUKIYHMM XapaKTepoM
mBectumii), W. lllymnerepa, C. Ky3Hens Ta iH.

2. Teopia nedinury tuarbkHoro Oamancy. Bmepme monens dop-
MamzoBaHa B pobortax II. Kpyrmana: [10] BiH ommcaB, mo B yMOBax
(iKCOBaHOTO BAFOTHOTO KypCy, TOJIOBHOIO NPHUYUHOIO KpH3H € (i-
HaHCYBaHHS JAe(piuTy OIO/KETY 3a paxyHOK HapoOIIyBaHHS JIeprKaB-
HOTO 60pry. 3 4acoM Le NPU3BOIHTE 10 KPHTHIHOTO CKOPOUCHHS 30-
JOTOBAIIOTHUX PE3epBIB, 1 K TUIbKW IX pIBEHb CAra€ TPaHUYHOL
no3Hauku, LleHTpanbHuii 6aHK KpaiHu OuIbIle HE B 3MO31 yTPUMYyBaTH
¢ikcoBanmii kypc. 3rogom mojaens Kpyrmana yckiaJHioBanach, BBO-
JUIACH JTOJaTKOBI 3MiHHI: HEAOBIpA /10 ICHYIOYOI'O BATIOTHOTO PEXU-
My, PIBEHb THYYKOCTI LH, IMOBIPHICTb CHEKYJSTHBHMX aTak, 3MiHa
JICPKAaBHOTO OOPTy, MOJITHKA ACPHKABU 1 T.1.; POSIISIAINCH albTep-
HATUBHI PEXHUMHU IIICIIS BIIMOBH Bif (1)1KCOBaH0ro Kypcey [11].

3. Mozenb OUIHKM THUCKY Ha BAIIOTHOMY PHUHKY. BuKOpHCTOBY-
€TBCS [l aHAI3Y Ta BUIUICHHS MOMCHTIB ab0 IepiOJliB, KOJIH CIICKy-
JNATMBHA aTaka Ha HaUiOHAIbHY BAIOTY NPHU3BOAMTH A0 PBBKOrO ii
3HEIIHEHHS Ta/ab0 iCTOTHOTO 3HIKSHHS 30JI0TOBATIOTHHX PE3EPBIB.
Jlns BU3HAYeHHs MOIOHMX TMEPiOJiB PO3PaxOBYIOTh HIEKC HAIMPYXe-
HOCTI BaOTHOTO pHHKY (exchange market pressure index — EMPI)
AK CEepeHbO3BAKCHE 3HAYEHHS CTYIEHS 3MiHM OOMIHHOTO KypCy Ba-
JFOTH 1 00CATY 30JI0TOBATIOTHUX pe3epBiB [12].

4. Teopis tak 3Baux «Self-fulfillingy-xpu3. € HaiimonoamOO
KOHLICTIIEI0 Y HEpeNiKy NPUIYIIEeHb M0N0 NPUYMH BUHHUKHEHHS (i-
HAHCOBUX IMIOKIB. Briepme 3anpornoHoBana B po6oti M. O6cTdenbaa
[13], BoHa po3risiae OGIXEBIOPUCTCHKIA MIAXiA Yy MOSCHEHHI Kay3alb-
HUX 3B’S3KIB «JIABUHOTIOIOHOTO» 3POCTAHHS HETAaTMBHHUX TCHJICHITIN
B exoHomini. Cam tepmin «Self-fulfilling» 3amo3wueno 3 comiomorii,
Jie BiH BUKOPHUCTOBYETHCS 3 1948 poKy Iiist MOsICHEHHS Jii MEXaHI3MY
camonaBitoBaHHs [14]. Teopia «Self-fulfillingy-kpu3 mnpumyckae, o
PI3KUM HETraTHBHUM TCHICHLIM B CKOHOMILI Iepelye HeoOIpyHTO-
BAHE 3DOCTAHHS HETaTUBHUX OYIKYBaHb CEpeJ| yYaCHHKIB PHHKY. Tak,
Heo0’ exTHBHA iH(opMarliiiHa XBUJISL, 11O WHPUTECS Cepes IHBECTODIB,
BUKJIMKAE BIATIK KalliTally Ta 32 KOPOTKUH MPOMDKOK 4acy IMpHU3BO-
JIUTh 10 PYWHIBHUX HACJINKIB JJII €KOHOMIKM KpaiHW, HaBiTh 3a Bil-
CYTHOCTI MTOYATKOBUX 00’ €KTUBHUX YMOB iX BUHHUKHEHHS.

BignoBinHo 1o MerH, 3amad JOCHIKEHHS, a TaKOX BPaxOBYIOUH
0coONMMBOCTI 00’€KTa NOCIIKEHHS, CHOPMYEMO TEpENiK BHUMOT /10
MaTeMaTHYHOT'0 IHCTPYMEHTapilo:
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1. Ins MonentoBaHHS HEPIBHOMIPHUX HACHIIKIB TPAHCTPAHHYHOTO
niepeHeceHHs (hiHAHCOBHX IOKIB HA €Talli BBEICHHS TOSCHIOBAIBHUX
3MIHHUX MOTPIOHO BpaxoBYBaTH AM(EPEHLIAII0 HAOOPY MOYATKOBUX
YMOB, $IKi CYTTE€BO BIUIMBAIOTh HA MPOTIKAHHS KPU30BHUX SIBUII B Me-
’)KaX HALIOHAIBHUX E€KOHOMIK.

2. HeoOxinHO 3a0e3neynTH BpaxyBaHHS HEMHIHHUX 3B’S3KIB, IO
MpUTaMaHHi 00’ €KTY JIOCIIKCHHS.

3. 3 METO0 NPOBE/ICHHS B PaMKax O/IHIE CUCTEMH MOZEIIEH IpolLe-
Aypy knacuikauii BUXinHoi iHpopmalii Ta IPOrHO3yBaHHs HAaCIIKIB
nepeHeceHHs: (DIHAHCOBUX INOKIB MOTPIOHO 3abe3nednTH mMapaneiabHe
BUKOPHUCTaHHS KUILKOX THIIB OOYUCITIOBAILHUX IMIICUCTEM JUJISI peai-
3amii BITMIHHUX TIXOIB 10 00pOOKH BXiTHOTO MAaCHBY J1aHHX.

4. JInst 3py4HOCTI eKCIUTyaTallii MOJelb MOBMHHA MaTW 3JaTHICTh
JIO ajanTaiii 31 3MiHOI0 MOYaTKOBUX YMOB 1 MOXJIMBICTh JUHAMITHO-
ro HAJIAIITYBaHHS HapaMeTpis.

5. IIpakTnyHa 3HAYYIIICTE MOOYJOBAaHOT MOJENI HANpsMY 3alieKa-
TAME BiJ MOXIMBOCTI €KOHOMIYHO1 IHTEepIpeTalii OTpUMaHuX pe-
3yJbTATIB.

LinkoM 3po3yMmino, IO HACIIIKH NEPCHECCHHs (IHAHCOBHX IIO-
KB, KOTPi MPOSIBISIIOTECS Y MaliHHI BAOBOrO BHYTPIIHBOTO MPOIYK-
Ty, BapTOCTi HALIOHAIBHOT IPOIIOBOT OJMHHII a00 IiHK HA JIEPIKaABHI
obuiraii, € pisHUMH 171 pi3HUX KpaiH. ToMy 06’€kTHBHOIO € 3a1a4a
Kacugikari JTOCIHKyBaHUX KpaiH BINITOBITHO /O TEBHOTO HAaOOpy
XapaKTEePHUCTUK.

Jlnst cripolleHHsT IbOTO eTally MOJKHAa CHpOOyBaTH BHKOPHCTaTH
BXKE PO3POOJICHYy CHCTeMy, IO 3HAaXOIUTbCS Ha 030poeHHI MB® Ta
OOH, oxommoe 181 kpaiHy-uiieHa opraHi3auii Ta MOAUILE KpaiHU 3a
piBHEM PO3BUTKY PHUHKOBOI €KOHOMIKH: PO3BMHEHI KpaiHW 3 pUHKO-
BOI0 E€KOHOMIKOIO; KpaiHM 3 TEepexXiTHOI E€KOHOMIKOIO; KpaiHH, IO
PO3BUBAIOTHCSI.

[IpoBeneMo OMLIHKY MOJKJIMBOCTI BUKOPUCTAHHS Ili€] CUCTEMH Kila-
cudikaii B paMkax IaHOro nociivkeHHs. Ha OcHOBI crarnctudHOl
HPopmauii npo nepebir cirooi kpuzu 2007—2009 pp. nobyayemo
Tojie JIaHMX, 1€ MICIe KOKHOT TOYKH BH3HAYATHMYTb KOOPJHMHATH X
(3MiHa BapTOCTI HALIOHAJIHHOI T'POIIOBOI OJMHUIN Y BiICOTKax) Ta Y
(3MiHa BapTOCTI JepaBHUX oOJiramidi y myHkrax). [lo3HaumMo Tpu
THUIMH KPaiH 3 pi3HUM PiBHEM PO3BUTKY EKOHOMIKH 3a JIOMOMOTOI0 Map-
KepiB TPhOX THUIIB: YOPHOI TOYKOI — KpaiHM, II0 PO3BHBAIOTHCS;
OimuM poMOOM — KpaiHU 3 TEPEXiTHOI €KOHOMIKOIO; YOPHUM TPH-
KyTHUKOM — PO3BHUHYTI KpaiHu (puc. 2).
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3amiHa BapTOCTi AepxaBHUX
obnirauin, NyHKTIB

3MiHa BapToCTi HalioHanbLHOI rpoLWoBoi oAnHKUUI, %

Puc. 2. Toukopa mgiarpama BrumuBy kKpu3u 2007—2009 pp.
Ha eKOHOMIKY PI3HUX KpaiH

Jiama3zoH pO3KUAY TOYOK MOXKHA CXEMAaTUYHO TOJUTUTH HA TPH
30HU:

1) kpaiHu, IO HaMEHIe MOCTPAKAATN Bil KpU3U (LEHTPaTbHUI
eIiric);

2) Kpaiuu, B IKUX 3a(hikCOBaHO 3HAYHE MA/IiHHS BAPTOCTI HALIO HAJb-
HOT OJIMHUIII Ta/a00 BapTOCTI Iep KaBHUX OOJIIraIii (cepeaHii emirc);

3) rpymna kpaiH, KOTpi Kpu3a Bpa3uiia HaiOUTbIne (30BHIIIHIN emirc).

[likaBo, mO A0 MepIMX JIBOX 30H HNOTPANMIN KPaiHU KOXKHOI 3
TpBOX Tpym 3a Turoiorielo MB®. lle g1ae MOXKIHMBICTF HAOUHO TIEpec-
BUIYMTUCH, IO JaHa CHUCTeMa Kiacudikallii He € 3py4yHOI0 Ta YHIBep-
CAIBHOIO JUIL MOJCIIOBAHHS TPAHCTPAHMYHOTO IEPEHECCHHS KPH3O0-
BUX SIBUII MDK KpaiHaAMH 3 PI3HMM PIBHEM CKOHOMIYHOTO PO3BHIKY,
Ta HE BIANOBIIAE 3aa4yaM JOCIIIHKEHHS.

Jms BinOopy ~knacH(IKaliifHuX XapaKTEePUCTHK BUKOPHCTAEMO
CTATHCTHYHY BHOIPKY EKOHOMIYHHX MOKa3HUKIB 37 kpaiH ciry. [lo
BUOIpKHM YBIMIIUIM BCI TPU THIHU KpaiH 3a kiacudikamiero MBO:

1) rpyna po3BuHyTHX KpaiH (ABctpit, Itamis, Hinepmannu, bems-
risg, Icmanis, ®pannis, ['epmanis, Cromyueni Ilrtatu, SAnonis, Mek-
cuka, Typequunna);

2) rpyma KpaiH 3 mepexinTHo eKoHOMIKOI (YKpaiHa, YropimHa,
[Monpma, Pocitickka @enepanis, Kazaxcran, bonrapis, I'pemis, B’ eTtaam,
Konym6ist, Manaitzis, @ininminu, [lepy, [liBnenna Adpuka, Kurait),

3) rpyna kpaiH, mo po3BuBalOThCs (ApreHtuna, SImaiika, [aHa,
[pi-Jlanka, [agonesis, Ilakuctan, Enp CanpBamop, bpazwmis, Ywmi,
Tynic, ExkBagop, €rurmer).
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O6uncmMo Koe(illieHTH KOpesilii MDK KOKHOIO KiacHuQikarliii-
HOIO O3HaKow0 (IHAEKC CHPHUHATTS KOPYIIIIii, IHIEKC KOHKYPEHTO-
CTIPOMOYKHOCTI, IHJEKC Tio0am3alii, HIEKC EKOHOMIYHOI CBOOOMIM,
IHIEKC e(PEKTUBHOCTI THYYKOCTI OOMIHHOTO KypCy) Ta piBHEM 3MiHU
BBII, kypcy HamioHaibHOI T'pOIIOBOi OJMHUIN, BAPTOCTI JEpPKABHUX
oOJTirarii.

Pesymbratn oOuuncieHs HaBeneHO B TaO. 1.

Tabnuys 1

3HAYEHHsI KOE®ILIE€HTIB KOPEJIALT
MIK KJTACUDIKAIIAHUMUA XAPAKTEPUCTUKAMHU KPAIH
I INOKABHUKAMM OHIHKHW HACJIIJKIB INIEPEHECEHHSI KPM30OBHUX SBHUIL, %

Knacudikariiini XapakTepucTHKH

= 1) \

A = i \ o
SE | 5. 4 £ = 5
T 2= = S g &
= g QS s S - EE D
=B S © @ s 2o X
a oot s>t o X Qoo
=y C X = 2 9 ==
o= 4 m = OO m o FQ
o H o 22 o = RN oxE
z = 2 2 g 2 2 Z 8 C z = E
[T o ) o 9 O =z
= & = Ei ISPy g & :(.ﬂé
=2 Z 8 E =< =z B Z8s
Temmn 3poctannst BBIT -0,2436 | -0,2378 | -0,2764 | —0,4253 | —0,4522

Temn spocranns BaprocTi | 3873 | 3875 | 0,1625 | 0238 | 0575
Hall. 1"pOU_I. OJUHHUIIL

Temn spocrains BapTocTi | g 3613 | _0419 | —0,2661 | —0,1065 | —0,3911
JiepK. oOuirarii

icepeno: BnacHi po3paxyHKu aBTopa

Inopmamist A PO3PaxyHKy KOCPIIEHTIB KOPEILLii MO0 mep-
IIMX YOTUPHOX IHIEKCIB MICTUThCS Ha BIIKpUTHX caiitax [15—18].
Innexc edexTuBHOCTI rHYYKOCTI 0OMiHHOTO Kypey (FLT) po3paxosy-
eTbest 3a popmyroro [19]:

11
Zl Et—k - Et—k—l |/Et—k—1
FLT, = '\,\js =20 : 1)
' g' Rt—k - Rt—k—l I/Ht—k—l

ne Etx — HOMiHanbHUI 0OMIHHHI Kypc K MICSAIIB 10 MTOTOYHOTO MO-
MeHTYy t, Rk — YHUCTI BaIOTHI pe3epBu Oe3 ypaxyBaHHS 30J0THX pe-
3epBiB y t—k-my wmicsi, Hi_k — 00csir rpomoBoi Macu y t—k-my micsiii.
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@axtryHo iHAekc FLT: xapakrepu3ye CHIBBITHOIICHHS MK a0CO-
JIFOTHOXO BEJMYHHOIO CCpG)IHI)Opi‘{HOFO (cepennpoTO 32 OcTaHHI 12 Mi-
CAILIB) 3HAYEHHS 3MIHM HOMIHAIBHOI CTaBKM BAJIIOTHOTO KypCy MO Mi-
cawsix (MEt) Ta abCOIOTHOIO BEMMYHHOO CEPEIHBOPIMHOTO 3HAYCHHS
3MIHH BQJIOTHUX PE3EPBIB MO MICAIIX, HOPMAaTi30BaHOTO Ha TPOIIOBY
Macy y nonepeaabomy micsii (MRt). 3HaueHHs iHAEKCY 3MIHIOETHCS B
MeKaxX Bl HyJISI — BUMAOK peKUMY (PIKCOBAHOTO BATIOTHOTO KYpCY,
J10 HECKIHYCHOCTI — PEKUM BUILHOTO ruiaBaHHs [19].

Ha ocHOBi pe3ynbTaTiB Kopensuum[oro aHANBy poOMMO TpHUITY-
IIEHHS TIPO ICHYBaHHS B3a€MO3B’ 53Ky MDK OOpaHMMU Kiacuikamiii-
HUMH XapaKTepUCTUKAMHM Ta MOKa3HUKAaMH, IO BiTOOpa)karoTh Hac-
JIKA PO3TMOBCIO/KEHHSI KPU30BHX SBHII MDK KpaiHaMu. 3ayBaKHMO,
O B JaHOMY KOHKPETHOMY BHIQJIKy BUKOPHCTAHHS KoedilieHTa Ko-
pemsiuii Ilipcona € JIOCHTE YMOBHHM 1 He Mae Ha MeTi 6e31ocepeHbOl
OMIHKH IIUTBHOCTI 3B’A3KY MDK 3MIHHMMH. JUIst MiABHINEHHS 0OTpyH-
TOBAaHOCTI BHOOpY KIACUDIKAIIHUX XapaKTEPUCTUK Y TOAaJbIIii
poOOTI IOIUIBHO T0JaTKOBO MPOBECTH TECTyBaHHS 3a [ peHmkepoM
(Granger causality test). Lleii TecT BUKOPHCTOBYETHCS ISl TIEPEBIPKH
HAsBHOCTI PUYMHHO-HACIIIKOBHUX 3B’ SI3KIB MDK YaCOBHMH PSIaMH.

[Ipote koedimieHTH KOpensIii OTpUMaId HEBHUCOKI 3HAYCHHS, IO
MOYKHA TOSCHUTH HETIHIAHICTIO 3B’S3KIB MDK MokasHukamu. Lle 3aii-
BUI pa3 CBIIYMTb NPO OE3MEPCICKTHBHICTE MOOYAO0BH JIHIHHUX MO-
Jieneil Ta 00yMOBIIIOE JOLUIBHICTD 3aCTOCYBAHHS MATEMATHYHOTO iH-
CTPYMEHTApIt0, 3aTHOTO e(EKTUBHO BHSBISITH HENIHIMHI 3aKOHOMIp-
HOCTI, 30KpeMa HeHpOHHI Mepexi.

Heiiponna Mepexa € MaTeMaTHYHUM IHCTPyMEHTapieM, 0 peasi3zye
ineto 0OpoOku iHopMarlii 3a MPUHIIUTIOM HEPBOBOI cucTeMu. ONTHM i-
30BaHa MePeska 371aTHa Oy lyBaTH HaOJIHKCHHS [T IIIMPOKOTO KIACY 3a-
JNIKHOCTEH MDK BXIAHMMH [TapaMeTpaMu Ta pe3ynbTatom [20—22]. Ox-
HIEIO 3 MepeBar X BUKOPHCTAHHSI € BICYTHICTh HEOOXIHOCTIY CyBOPii
MaTeMaTUYHIA crierudikarii Moaemi (U1 aaeKBaTHOTO Omucy 00’ ekTa
JIOCITIIKEHHS, IO BITHOCUTHCS 10 KJ1acy ciabodopManizoBaHUX P 011 e-
CiB, J1aHa BJIACTHUBICTH € 0COOJMBO MIHHO0). Takokx HEHPOHHI MEPEXi €
pobacTHIMH, TOOTO CTIMKMMU J0 3MiH 30BHIIIHIX YMOB 1 10Ope mpaIo-
I0Th 3 BEJIMKUM 00CSTOM CYIepEewINBOi Ta HEMOBHOT iH(pOpMAIIi.

Cepen pIBHOMAHITTS THIIB HEWPOHHHX MEPEX U 33/1adi Kiacu-
¢ikanii HalKpare MiIX0IUTh apXiTeKTypa, BiloMa SK «CaMOOpraHi-
3auiiina kapta Koxonena» [23], wo siBisie co0010 €AMHMI AP HeW-
POHIB, OpraHi30BaHWI y BUTI1AI ABOMIpHOT MaTpuiti. Taka opranizaris
HEWPOHIB J]a€ MOXKJIMBICT, OTPUMATH Bi3yasbHE BimoOpaxxeHHs Oara-
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TOMIPDHUX BXITHHUX JaHMX. BoHa 103BOJ€ 3IHCHUTH KIIacTEpU3aIlii0
00’€KTIB TOCIDKCHHS 32 HCHPOHAMHU KapTH Ta NPOBOJUTH IOJAb-
1Hii aHali3 Bar HSHPOHIB i PO3MOUT MPHKIIA/IB 3a KIACTEP aMH.

Ipu HanamryBaHHi KapTi Ha i BXOAH NOAAIOTHCS HABYAIbHI TP MK-
manu. Ha KoXXHOMY Kpolli BU3HAYAa€ThCs HEHPOH, KOTPHUH Mae MiHi-
MalTbHUN CKATAPHUN TOOYTOK Bar 3B’ s3KiB 1 BXiTHOTO BekTOpa. Takuii
HCMPOH BU3HAYAETCS NEPEMOXKIIEM Y KOHKYPCHTHOMY 3MaraHHi Heil-
POHIB KapTH i CTa€ UCHTPOM HPH KOPHI'YBAHHI BAr sk HOTO 3B’s3KIB,
Tak i HeipoHiB-cycinis. 3a npasuiom Koxomena BinOyBaeTbcs Has-
YaHHS HEWpOHIB 3 ypaxyBaHHAM iX BiICTaHI BiI «HeiipoHa-Tiepe-
MOXKIISI»

w, (t) = w, (t-1)+m- A [x, (t)—w, (t-1)], 2)

ne w,(t-1), w,(t) — p-uit napamerp Helipona kaptu Koxouena 10 Ta
TiCJIsl KOPEKLii, BiIMOBiHO; X, (t) — P-Hii €NEMEHT BEKTOpa BXiTHUX
JlaHUX TMOJIaHui Ha t-My KpoIli HaBuaHHS; 1| — KOEQIliEHT MBUIKOCTI
HaBuaHHSI (0<n<1), SIKWI 3MIHIOETBCSA Yy TPOIECI camoOopraHizamil
HEWPOHHOT Mepexi (3a3BMYall TOYaTKOBE 3HAYEHHS € OJIDKIUM JI0
OJIMHHMII TA MOCTYIIOBO 3MEHIIYEThCA);, A — (QYHKIISL CYCIICTBA MK
JAHUM HEHPOHOM 1 HEHPOHOM-TIEPEMOXKIIEM, SIKa BU3HAUAE BEIMUUHY
KOperyBaHHsI Bar 3B’ S3KiB KO)KHOTO HElipOHa (ULl HeHPOHa-IePEMOIK-
11 yHKIIS CYCUICTBA JOPIBHIOE OJMHHULI Ta 3MCHIIYETHCS LIPH BiL1a-
JICHHI BiJl HHOTO 32 JTHIHHUM a00 eKCTIOHEHITIMHUM 3aKOHOM [24]).

s mpoBeneHHs MpoIeaypH nonepenHsoi kimacudikamii kpaiH Ha
ocHoBI kaptu Koxonena Oymzemo BHKOPHCTOBYBATH yci I’ ATh PO3TJs-
HYTHX XapaKTePHCTHK: {HICKC CHPHAHATTA KOPYMUii, HIEKC KOHKY-
PCHTOCIPOMOKHOCTI, IHAEKC rioGani3aiii, IHICKC eKOHOMIYHOI CBO-
6oau, IHACKC eEKTHBHOCTI THYYKOCTI OOMIHHOTO KypCy. Ix ypaxy-
BAHHS TIPU TOAUN KpaiH Ha KIACH JIO3BOJMTH OIMCATH XapaKTepHi
0COOJMBOCTI Ta MOYATKOBI YMOBH, 3 SIKMMHU KO’KHa KOHKpETHa KpaiHa
«BXOJHTHY» Y JIATEHTHUH TEPioJl pO3NOBCIOIKEHHS KPU3H.

Hactymaum  etamoM MOJEIIOBaHHS TPOIECY TPAHCTPAHUIHOTO
PO3MOBCIOJKEHHSI KPU30BHX SIBUII € MOOYAOBa HEWPOHHOT Mepexi
JULSL TIPOTHO3YBAHH ITMMOUHN ypaXKeHHsI eKOHOMIkM Kpainu. [IpoBe-
JICHUI aHalli3 MaKkpOCKOHOMIYHHMX IIOKA3HUKIB Ta iX TECTYBaHHs J10-
3BOJIMIIN  C(OPMYBATH NEPEIK IHINKATOPIB PO3MOBCIOKCHHS Hera-
TUBHHMX 200 KPH30BUX NpOLECIB MK (JIHAHCOBUMHU CEKTOPAMHU PI3HUX
KpaiH 3a THIIOM KaHaly nepeHeceHHs (Tadi. 2) [25].
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Tabnuys 2

HOTEHLIVHI THAMKATOPH TPAHCTPAHUYHOI'O PO3MHOBCIOIKEHHSI
HEI'ATUBHUX ABO KPU30BUX ITPOLIECIB
MIK ®ITHAHCOBUMHU CEKTOPAMM PI3HUX KPATH

Tun xanamy
nepeHe- I'pyna ta Ha3Ba iHAMKATOpA Metoauka 0OYHCIICHHS
CCHHs
Maxpoe KOHOMIYHi HOKAa3HMKH /151 OLiIHKH e KOHOMi4HOi Oe3neKku
Binnomenns o0csry odiiifHUX MbK-
HapoOIHUX Pe3epBiB 10 00CATY Balo-
BOTO 30BHIHBOTO O0Opry, %
CrHiBBiIHOIIEHHS IPOLIOBOIO arperary
M2 10 3010TOBAIIOTHHX PE3EPBIB, %o . .
BIIIOBITHO 10 METOAMYHHIX
Cripex peabHOI BIICOTKOBOI CTABKA | PEKOMEHALLiil IPOQUIBHIX
BCEpeAnHI KpalHu J0 aHaJIOTTHOTO M])KHapOZIHI/IX ¢diHAHCOBUX
MOKa3HMKa 32 KOPIOHOM, % MYHKTIB | opraHBamid Ta QOHIB
I'pomoBuit mynsTuILTIKATOP M2, %
Jemosnt  KOMEpHIHHUX  OaHKIB,
CKOpEroBaHi Ha iHAEKC CIOKHUBUHMX
iH, % 10 MOTEPEHBOTO Mepio Ty
= CEepeIHBO3BAKECHA TPHOX KOM-
= [HJeKC THCKy Ha BAIIOTHOMY PHHKY | IIOHEHT: 3MiHU BAJIFOTHOTO Kyp-
S (IEMP) CY, 3MIHU HOMIHAJIBHOT CTABKH
£ BiICOTKa Ta 0OCSTIB pe3epBiB
= . . . A .
8 HokasHuky, WO OUIHIKTL piBeHb Jibepanizauii Ta iHTerpanii

(¢ oH10BOr0 PUHKY

Inpexc  mibepanianii  ¢GoHIOBOTO

pHHKY

rnobansuuii Haexke (IFCG)/
mBectuniianii inaekc (IFCI)

Innexc MbkHapoHOT iHAHCOBOT iH-
terparii (IFI), %

(iHO3eMHI akTHBHU + (DIHAHCOBI
3000B’s13aHHs Kpainu ) / BBIT

Yucri iHo3emHi akTHBH (NFA)

33 METOJNKOI MDKHAPOIHOTO
BaIIOTHOTO GOHIY

Ianexc cnpuiiasarrsa kopynuii (CPI)

3a MG'[:OIII/IKOIO Transparency
International

IMoka3HuKH, O OUIHIOWTH CHIBBIIHOLIEHHS MK peajbHUM Ta

(¢ iHaHCOBUM ceKTOpaMM € KOHOMIKH

Innexc ToOiHa (enirHUX Ans KpaiHu
MIIITPUEMCTB, aKilii KOTPUX BXOJASATh
110 cKiaay GoHIOBHX iHIACKCIB), %

DUHKOBA BaDTICTh aKTHBIB KOM-
rmagii / 6asaHCOBHI KaIliTa
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Baxinuennus mabn. 2

Tun xanamy )
TiepeHe- I'pyna Ta Ha3Ba iHAMKATOpA MeTtoanka 0OYHCIICHHS
CCHHA
o KoedimieHT IpOIIOBUI arperar M2 (ToTi-
§ = MOHETH3aIlil eKOHOMIKU, %o BKa. I'DOIIOBI KOIITH Ha DaXy-
53 HKaxX MUITPHEMCTB 1 BHECKH
HaceneHHs B 6ankax) / BBIT
Excriopt TOBapiB Ta MOCIYT,
V) 1 . .
% 10 TOTEePEIHHOTO MEPioTy BiIMOB{IHO 10 METONMIHHX
Iuexc ymoB Toprisii (iHOBHIA), ¢ PCKOMCH/IAH  IIONO OLIHKH
FIeKe ym p (@ ), % pBHSI EKOHOMMMHOI Oe3meku
= IMIIOpT TOBapiB Ta MOCIYT, Yipaiiu
E % 110 IONIePEAHBOTO Nepioay
[} . .
.8 YacTka eKCIOPTYy B 3arallbHOMY | OOCST JOXOMIB Bil €KCIIOPTY /
’g BBII, % no nonepeaHboro nepiomy BBII (noTounwuii nepiox)
=~ R .
o0csr ToxoniB Bin ekcropty /
BBII (nonepeaniii nepion)
YacTka TOXOMIB BT EKCIIOPTY o0csr TOXOIIB Bil €KCIOPTY
CHPOBUHHUX pecypciB, % cupoBUHHUX pecypciB / BBIT

Posrnsiemo cuctemy, mo ckiamgaeTbess 3 ekoHoMmik N KpaiH
(E=1...,N). KoxHa ekoHOMIKa XapaKTepU3yeThCSI HAOOPOM MaKpoe-
KOHOMIYHUX IHIWKATOPIB, MO (IKCYIOTh PO3TOBCIOKEHHS €KOHOMi-
yHUX Kpu3 uepe3 (iHancoBwmii ( f ) abo ToproBempHui (tr) KaHamm
(15, f=1...,M;15,tr=1...,L). BinmosigHo 10 yMOB, 10 MpHTaMaH-
Hi KOXKHI KOHKPETHI €KOHOMIIll B MOMEHT 4acy i, BOoHa Moke OyTu
BimHeceHa g0 meBHoro kmacy (CL=1,...,D). Hacminku kpwswm mis
EKOHOMIKH TOBUIbHOI KpaiHM MOXYTb OyTH OIiHEHI Ha OCHOBI CYKYII-
HOCTI TPhOX MoKa3HMKIB: 3MiHu BBII, kypcy HamioHanbHOI TpoOIIOBOi
OJIMHWIN, BapTOCTiI JEpKABHUX OOJIiramii (RESkE, k=1....3). Tonui
MPOLIECH TPAHCTPAHMYHOTO PO3MOBCIOKEHHS KPHU30BHX SBHI MO-
KyTh OyTH OIHMCaHI CHCTEMOIO MOJIENe Ha OCHOBI HEHPOHHHX Me-
PEX, SIK IPEJICTABIICHO Ha pUC. 3.
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I(J'}s_lilr:l;uni]:::op 0 ‘ﬂ @ ]lh‘ e

2-ii piBeHB L
CHcTeMa T 0T HOTYRAHHHA n

RES ,k=1,..3 RES k=173 RES ,k=1,..3

Puc. 3. Y3aranbHeHa cxeMa CHCTEMH MOJIEIICH TPAHCT PAHIIHOIO
TIEPEHECCHHs KPU3OBHX SBHIL MDK KpaiHaMK
3 PI3HUM PIBHEM COLITIbHO-CKOHOMIYHOIO PO3BUTKY
Ha OCHOB1 HEHPOHHUX MEPEK

SIk BUIHO 3 pHuC. 3, cHCTeMa CKIAaeThes 3 ABOX piBHIB. Koken
piBeHb peanidye OJHY 13 3a7ad MOJENIOBAHHSA — KiIacH(iKalliio Ta
nporuo3yBaHHa. Ha mepmomy piBHI BinOyBaeTbCsl MOAUT BXITHHX
00’€KTIB Ha KJacH BIMOBITHO O CUCTEMM KJIacH(IKaliifHUX Xapak-
TepUCTHK (IHIEKC CIPUHHATTS KOPYMIIii, 1HJEKC THYYKOCTI BalOT-
HOTO KypCY, IHIEKC KOHKYpPEHTOCIPOMOXXHOCTI Ta iH.). Ha mpyromy
piBHI BUpINIyeThCS 3aJada MPOTHO3YBAaHHS OCHOBHUX MAaKpOTIOKa3-
HUKIB TaJIHHS EKOHOMIKM BHACIIIOK PO3MOBCIOJI)KEHHS KPU30BUX
SIBUIIL

194



MogeitoBaHHSI TPAHCIPaH MYHOT O PO3MOBCIOPKEH HSL.... L I CmpenvueHko

BHCHOBKHM i NepCneKTHBHY NOAAJIbIIUX AO0C/TiAKEeHb
y AaHOMY HAaNPAMKY

VY pe3ynbTaTi IpOBENEHOTO JOCHUKEHHS] BU3HAYEHI BY3bKI MICIIS
y BUBYEHI KPHU30BUX SIBHIIN, MIIKPECICHO HEOOXIMHICTh aHANBy Ta
MO/ICIIIOBAHHS MPOLECIB TPAHCIPAHHYHOTO PO3MOBCIOKCHHS KPU30-
BHX SBHII y KpaiHaX 3 PI3HAM PIBHEM EKOHOMIYHOTO PO3BHTKY. Po3-
KPUTO CYTHICTh 00’€KTa JOCIIKEHHS Ta C(HOPMYIbOBAaHO HOTO BH-
3HaYeHHS. BiImoBimHO 10 MeTH, 3a1a4 Ta 00’ €KTa JOCIIIKEHHS JaHO
TEOPETHYHE OOrpYHTYBAHHS BHKOPHCTAHHS B SIKOCTI MAaTeMaTHYIHOTO
IHCTPYMEHTApIIO anapary HelpOHHHX MEPCXK.

3 meroro TEPBUHHOTO MOJIUTy CYKYIHOCTI KpaiH Ha KJIacH MpOBe-
JICHO KOPEeILIHNI aHami3 NMepBUHHUX KiacH(piKaIiiHUX XapakTepu-
CTHK. 3p00JeHO BHCHOBKHM IIOJ0 HEaJeKBAaTHOCTI MOIIMPEHUX MiXO-
JiB BCTAaHOBJICHUM I[UISIM MOJICITFOBAHHS.

Io6ynoBaHO y3araibHeHy CXeMy CHCTEMH MOJEICH TpaHCTpaH -
HOTO IEPCHECCHHs KPU30BHX SIBUIL MDK KpalHaMH 3 p3BHUM piBHEM
COIIaTbHO-EKOHOMIYHOTO PO3BHUTKY Ha OCHOBI HEHpOHHHX Mepex. Ha
MepIIoMy piBHI CUCTEMU JJIs1 PO30OUTTS KpaiH Ha OKpeMi rpyIu 3a TH-
MaMH peakilii Ha KPU30Bi SBHINA 3alpPONOHOBAHO 3IIMCHIOBATH 1X
KJIacTepu3alifo i3 3actocyBaHHsAM KapT KoxoHena. Jlimst mporHosy-
BaHHS HACJIIKIB TEPEHECEHHs KPU3 HA IPYroMy piBHI CHCTEMH BHpi-
LICHO CKOPHCTATHCH HEMPOHHOI0 MEPEKEIO MEPCENTPOHHOTO THITY.

HactynHumu Kpokamu y TOCHKEHHI JaHOT IpoOJIeMH €:

1) po3umpenHs Kouna KITaCHiKaliiHHIX XapakTepUCTHK 33 paxy-
HOK JIaHHX NPO CTPYKTYPY IHO3EMHMX IHBECTHILH, 30KpeMa B po3pisi
TPUBAJIOCTI 3amo3WyeHHs. [IpoBeneHHs 10/aTKOBUX TECTIB, HAIIpUK-
Ja IPUYIMHHO-HACTIIKOBOTO TecTy ['peHmxkepa;

2) BHOIp apXiTEKTypH HEMPOHHOI MEPEXKi JJsl IPYroro piBHA CHC-
TEMH MOJIEJCH;

3) omTuMmizallis Ta BUIPOOYBAaHHS CHCTEMH HEHPOHHUX MEPEX IS
MO/ICITIOBAHHS TPAHCTPAHUYHOTO PO3MOBCIOKEHHS KPU30BUX SBHII Y
KpaiHax 3 pi3HUM piBHEM PO3BUTKY EKOHOMIKH.
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