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Meronu exonodizuky BUKOPUCTAHO JIJIsl MOJIE/TFOBAHHS TIPOIIECIB, OB SI3aHUX 13 POZBUTKOM MaK-
POeKOHOMIYHOI crucTeMu. JIOCIiIPKEHO BIUIMB Pi3HUX PEXKHUMIB ONOAATKYBaHHs (pi3HUX THIIB ic-
KAJIbHOI NOJIITHKY) HA JUHAMIKY €KOHOMIYHOI cucremu. PO3paxoBaHO 3a/1€KHICTH MK piBHEM Cy-
KYIHUX [IOJATKOBHUX JOXO/B Ta e(EeKTUBHOI CTaBKOIO HonaTKy (kpuea Jlagepa). PosrasHyTo Mo-
JieJ1i IPOTHO3Y BaHHs! JIMHAMIKH 64406020 6RYymMpiwHbozo npodyxmy (BBII). 3anpononoBano Mozeb
(Ta HA OCHOBI CTATHCTHYHUX JAHUX OGUMCIIEHO 1 mADAMETPH), KA JA€ 3MOTY POOUTH KOPOTKOCT-

pokosuit nmporuno3 guaamiku BBII Ykpalan.
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BCTVYII

Xoua ¢izuka it eKOHOMIKa 3a MIPEIMETOM JIOCITiPKEHHS
PIBHATHCA KapAUHAJIBLHO, HACIPAB/I B METOJIOJIOTiT 000X
HAYK HA HAWBUIIOMY KOHIENTYAJbHOMY DiBHI € Oarato
cuinbaOro. Besmmkoro miporo #t y &iszuri, i B ekonoMiIt
riaobabHa 33/1a9a MOJISITae B TOMY, DU BUBECTH Ta, TOSIC-
HHATH CIIOCTEPEXKYBaHI IPOTIECH, 3AJIEZKHOCT] Ta XapaKTe-
PUCTHKH Ha OCHOBI 6a30BUX, DyHIAMEHTAILHAX 3aKOHIB
(nust isukn) um npaBws MOBEMHKYN (JUIS €KOHOMIKH).
Tomy 1iIKOM JIOTIYHO, IO Ti METOJ/IM Ta AJTOPUTMU, STKi
BUSBIJIN CBOIO e(DEKTUBHICTH MPU JIOCiKEHH] piznd-
HUX CHCTEM, MOXKYTb OyTH KOPUCHUMU i IPU PO3B’sA3aH-
Hi 1pobJjieM B raJry3i ekonomiku. s imest, BucjaoBeHa B
po6oti [1], € JOCUTH TOYHUM yTiNEHHSIM 171€0JI0TiI, 1110 Jie-
KWATH B OCHOBI €K0HOPi3uKU — HOBOT'O MiXKIUCITUILIIIHAD-
HOTO TJIXOJTY, SKAU CTOCYETHCS JOCTIPKEHHST €KOHOMIYT-
HUX cucTeM (PI3MIHUMU METOJIAMHU i OCTAHHIMU POKaMHU
IHTEHCUBHO PO3BUBAETHCS 3ABJIAKH 3yCUJLJISIM TIEPeTycim
Jizukis. Xoda eKOHO(DI3NKA Ma€ B¥XKe JOCATDH JIABHIO ic-
Topito (TepMin “ekorobdiznKka’ BUKOPUCTOBYIOTD Big 1995
poky [1]), a TemMaTnka poBIT BKIHOYAE CTATUCTUYHI Ta
croxactiati Metosu [2-10], Teopiro camoopranizanii (cu-
HepreTuky) [11-16], MomemoBaHHS Ha OCHOBI AreHTHHX
mogiesteit [17-21], Teopito ckmamHux Mepex [22-29], mo-
JIeJIIOBAHHS COIaJIbHO-IIOMITHIHEX Tporecis [30-39] Ta
HU3KY iHmwmx miaxonis [40-46], 3Hauna KiNbKICTh IpUH-
[UIIOBUX, ‘“)KUTTEBOBU3HAYAJIBHUX  [ATAHD 3AJIUIIAETHCS
6e3 Biamosiai. Haitrososnime 3 Hux: “IIlo Take ekoHo-
disuka?”’. Bignmosictu Ha Iie MUTaHHS MOXKHA B Pi3HUI
crroci6. Mu 6ymeMo BUXOAUTH 3 TOTO, IO BUSHAYAILHOIO

BCe 2K TaKW € MeTooJoris. [Ipmaomy 3po3ymisio, mo Bo-
Ha He 3BOJIUTHCS JIUIIE JIO BUKOPHUCTAHHS IEBHOTO Ma-
TEeMAaTUIHOTO anapaTty. Bifmosijani MeToan Ta migxo u B
€KOHOMITIi iICHYIOTb JIOCUTBH JIABHO U HEITIOTAHO PO3BUHEHI.
st Toro, mo6 3po3ymitu “BHecok” (peasbHUil i MOKIIU-
Buil) Pi3uKu B €KOHOMIYHY TEOPil0, HEOOXITHO BUILINTH
Ta TPOaHAJI3yBaTH Ti mpobJieMu, sSIKi Ha CHOTO/IHI € B
€KOHOMIYHi#l Teopil B3araJi i, 30KpeMa, B IIapUHI MaTe-
MATUYIHOTO MOJETIOBAHHSA €KOHOMIYHUX CHCTEM.

YV mMareMaTHIHI eKOHOMIII PO3TJISIAI0Th 3adadi pi3-
HUX THIIB, ajie OLIBIICTD 13 HUX MAa€ Ty CYTTEBY BaJly,
1o 6a3yI0ThCd BOHU B KPAIIOMy BUIIQJIKY Ha €BPUCTUY-
HUX TPUIYIIEHHAX, CIIPABEJJINBICTh IKUX YPEIITi-PertT
[IePEBIPSIETHCST HA OCHOBI PE3yJIbTaTiB MOei. Be3dymos-
HO, TIe JIy?Ke CIIPOIEHA CXe€Ma, OJHAK BOHA I IKPECIIIOE
HaI3BUYATHO BarKJIMBUII MOMEHT: B €KOHOMIiYHIi Teopil
Maiike BiICyTHI yHIBepCAJIbHI “TIEPBUHHI TPWHIWIN, 3
AKX OM BUBOJUJINCH 3aTraJjIbHIIMI TOJIOYKEHHS Ta TeoPil. ¥
IIBOMY CEHCI MOPIBHSHO 3 (DI3UKOIO PIZHUIIA IPUHITAIIOBA.
Came ToMy cjiabKe Miclle MaTeMaTHIHIX MOJIeJeil B eKO-
HOMIII — TXHsI HEBHCOKA HAIIHICTH Ta “HEyHIBEpPCAIb-
micTs”. I Xo1a ocTaHHIM TacOM PO3BUTOK HOBOI iHCTUTY-
IiOHAJIBHOI TeOopil Ha Ia€ IEBHOTO ONMITUMI3MY MO0 TT00Y-
JIOBH “MicTKa” MizK MIKpOTEOpi€lo Ta Makporeopieto [47],
JIO TIOBHOTO PO3B’sI3aHHsI ITPOOJIEMH IIe HAA3BUIANHO J1a-
seko. 1obisibite, BUHUKAIOTH [E€BHI CyMHIBH IOJIO KO-
PEKTHOCTI HaBiTH CaMOl MTOCTAHOBKHU MUTAHHS PO CTBO-
peHHs yHIBepcaJbHOI eKoHOMIUHOT Teopil. AjpKe, Ha Bif-
MiHy Bim ¢iswdnux cmcreM, “IpaBmia rpu’ B €KOHOMIII
BCe 3MIHIOIOTHCsI, 1HOJII MIBUJIIINE, HIXK I MOTPIOHO st
cTBOpeHHs1 HOBOI Teopil. CaMe TyT KOPUCHUMHU MOXKYTh
OyTn MeToan eKOHOMI3ZUKI.
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Apcenas meroniB (i3uku, sKi aJanTyIOThCsS B €KOHO-
Gbi3uIHUX JTOCTIKEeHHAX, HAJA3BUYAWHO IMMUpOKUit. K
[PaBUIIO, HaffyacTilie BUKOPUCTOBYIOTH (y TOMY 4 iH-
[IOMY BUIJIS) METOAU craTucTudnol disuku. Bonu vac-
TO MPUBOIATDH 0O IIKABUX Ta e€(DEKTUBHUX PE3yJIbTATIB.
Boauouac rakwuit minxin He € eauno moxkJyimBuM. Cepejn
TUX HAIPSAMKIB JIOC/Ii/I2KEeHb, sIKi MOXKYTb OyTU TIPUPO/I-
HO “HaTypasi3oBaHi’ /i BUBYEHHHT E€KOHOMIUHUX IPO-
TeCiB Ta CHCTEM, MOYKEMO BUJIJIUTH Meopito Camoopaa-
nisawit (abo cunepzemuky), Meopito camoop2aHizo8arol
KPUMUYHOCTNE Ta MEOPHo potiosozo thmesexmy. B it
poOOTI 11t PO3B’A3aHHS Psily TUTAHb MO0 AHAJIZY Ta
MO/IE/TIOBAHHS JTUHAMIKI MaKPOEKOHOMIYHOT CUCTEMHU MU
CKOPUCTAEMOCS TII/IXOJaMU, $IKi XapaKTEpHI JJIsd Teopil
caMOOPraHi3alil.

Ha croromsi go6pe Bimomo, 1110 Teopist camoopraHizaril
3 YCIIXOM MOKe 3aCTOCOBYBATHCS HE TLIBKU JIJI JAOCITIi-
JKeHHs QIi3ndHuX 9n OloJlorivHmX cumcTeM, aje # mpu
BUBYEHHI IMOJITUIHUAX, COIMIAJbHUX UM €KOHOMIYHUX IIPO-
neciB. [Iputomy edeKTUBHICTDH BiMIOBIIHIX METOI0/I0-
TiYHUX TIiIXO/IB B OCTAHHBOMY BUIIQJIKY € JOCUTH HEIO-
TaHoIo, AKITO MOPIBHIOBATH 31 CTAHJAPTHUMU IIPUHOMAa-
MU, TIPUHHATIMEI B eKOHOMiuHi# Teopil [48,49]. Ipuan-
HOIO, OYEBHUJIHO, € crelndika 3aCTOCYBAHHS MaTeMaTUYI-
HOTO amapary. AjzKe B MeKax CHHEPTeTUYHOrO MiIXO/Ty
BUKOHYETHCSI HACaMIIepeT AKICHUH, a He KUIbKICHUIN aHa-
Ji3 (xoua KUIBKICHI OIIHKH TAKOXK € BasKJIMBUM €TAIOM
JIOCITJI7KEHHS1 ).

IIpunnumnoBoro € HeMHIHICTD CUHEPTETHIHUX MOJIE-
seti. Cepeft 1nx MOJeseil HAsABHI K CyTTEBO OPUTIHAID-
Hi, TaK i JJOCUTHh CTAHJAPTU30BaHi, Y TTIEBHOMY PO3yMiH-
Hi “kmacwani” [50,51]. [ist ocTaHHIX, SIK OPABUIIO, pe-
3yJIbTaTH 3arajbHOr0 aHaJi3y BKe Bigomi, i ToMy 3a-
BJAHHSAM JIOCTITHAKA € JIUITIE TTePEKJIACTH Teil pe3yIbTaT
MOTPiOHOIO0 TepMiHOJIOTiTHOI MOBOIO. Taka curyaris 10-
CHUTD IliKaBa i IoIupeHa. It HACJIiIKOM, CepeJl iHIIoro, €
BUOKDPEMJIEHHS IEBHOI YHIBEPCAJIHHOCTI ABUII, IIPOIIECIB
Ta cucteM abcoroTHO pizHOl npupomu. OauH i3 mpukIa-
JiB OyIe HaBEJEHO Jlasli: MU CKOPUCTaEMOCs o0pe Bimo-
MOIO Ta, JIOCJTiIZKEHOIO MOJIEJIIIO JIOTICTUIHOTO THUITY ISt
nosicHeHHsT kpueoi Jlagepa — edeKTy CKOpPOUEHHS I0-
JMATKOBUX HAJXOIKEHDb NpH 30ibIMEHH] CTABKHU MOIAT-
Ky [48,49].

ITPMHIIVIIN AHAJII3Y
MAKPOEKOHOMIYHUX CACTEM

Icrye nBa TPUHITUIIOB] METOMM PET'YIIOBAHHS €KOHOMI-
Ku: monemaphut (abo monemapra noaimuka) Ta gic-
kaavrull (abo gickaavra nosimura). Y TepIioMy Bu-
MMaJIKy ILJISIXOM BILUTHBY Ha T'POIIOBY Macy Ta IMapaMmeT-
pu 11 06iry KOperyiorh TeMIIN PO3BUTKY eKonoMmikn. Pic-
KaJIbHA TOJIITHKA Ma€ Ha yBa3i BU3HAUEHHS PO3MIpiB Ta
CTPYKTYpPU TOJATKIB y nep:Kkapi. Yepe3 mi K MexaHi3-
MU BiZOyBa€TbCsl CTUMY/IIOBaHHS eKOHOMiKH. CTOCOBHO
edEeKTUBHOCTI PI3HUX MiIXOIB HEMAa OJHO3HATHOI ITyM-
K cepell mpodeciiiinx ekoHoMicTiB. KiabKicTh eKOHO-
MIYHUX TIKLJI, TPUOIIHUKHA SKUX JIOTPUMYIOTHCS TaCTO
abCOJIFOTHO TPOTWJIE’KHUX TIOTJISIIIB Ha OfHI # Ti cami
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NATAaHHS, JIOCUTD BejuKa. lIpuaomy cymepedkn, K mpa-
BIJIO, BiJIOYBAIOTHCS HABKOJIO PI3HOI iHTEpIIpETaIlil 0/1-
HUX | Tux cammx bakTiB TA CTATUCTUIHAX JAHUX (IUB.,
nanpukia, [48,49]). Ila npobiema rimboka i IMpUHIY-
I0oBa, 1 MOB’si3aHa TEpeIyciM 13 HEMOXKJIMBICTIO TIPOBEC-
TN “9UCTUil’ eKOHOMITHUIT €KCIIEPUMEHT, AaHAJIOTITHUH /10
excriepuMeHTy B iz um ximil (sikimo, 6e3yMoBHO, HE
BPaxXOBYBAaTH 0€3TVIy3[QMX E€KCIEPUMEHTIB HaJl HaCeJeH-
HgM Henpodecifinumu ypsizaMu B nedakux Kpainax). Cu-
Tyallisl BUTJISIA€ TPUOIU3HO TaK. ICHYIOTD TeBHi ysIBJI€H-
He PO TPHUPOJY TOTO UM iHIIOTO €KOHOMIYHOTO SIBUIIIA.
BuokpemtoroTs 9nHHUKHT, 0 BaXKJINABI 3 OISy [IpU-
KJIaJIHOTO aHaJisy. SIkino rakuii dhaxrop omgun (du 1Ba),
TO TpobJIeM 3 SAKICHUM Ta OJHO3HAYHUM EKOHOMITHUM
aHaJ30M, K TIPABUJIO, HEe BUHUKaE. ZKImo K ix Gara-
TO, TO MIOYUHAIOTHCHA JIUCKYCil CTOCOBHO 1XHBOI BiJTHOCHOT
BazkyimBOCTi. Hexryroun nesknMu IUHHIKAMI, OTPAMYE-
MO OJINH PEe3YJIbTAT, a AKIIO HAOIp HEBAXKIUBUX (haAKTOPIB
3MIHUTH, PE3YJIBTAT TAKOXK 3MIHIOEThCsI (YACTO HA TIPOTH-
JieskHuil ). 3 morvisiy Teopii caMooprauizariii, e sikpas Ta
CUTyaIlis, KOJIM CHHEPIreTUIHUI MiIXiT MOXKe OyTH HaJ-
3BUYAHO eDEKTUBHUM.

VY 1iit pobOTI MH CKOHIIEHTPYEMO yBary Ha TaKUX 3a-
BIAHHAX:

® DO3MJITHEMO HEJIHINHI Mofemdi, fKi Jal0Th 3MO-
Iy npoanaiizyBaTu (Ha fKICHOMY piBHI) AuHAMIKY
MaKPOEKOHOMIYHOI CUCTEMU Ta BUSBUTHU XapaKTep
BILINBY II0/IATKOBOIO HABAHTAXKEHHS HA PO3BUTOK
€KOHOMIKU;

® OTPUMAEMO Ta JOCJITUMO 3AJEKHICTh MiXK edeK-
THUBHOIO CTABKOIO OIOJIATKYBAHHS Ta CYKYITHUMN
[OZATKOBUME HAJIXOJKEHHAMU J10 OrozKeTy (106-
TO OTpUMAEMO (DYHKITIOHATLHY 3aJEKHICTh MiXK
CYKYTIHUMHU JIOXOJIAMH T& CTABKOIO TIOJIATKY );

® Ha OCHOBI CTATUCTUYIHUX JIAHUX JJIsI EKOHOMIKI Y K-
paiam 3a nepios i3 2000-ro poky g0 2011-ro poky
MOOYIYEMO MOJIEND, STKa BPAXOBYE HASBHUI DIBEHBb
MMOATKOBOTO HABAHTAYKEHHS Ta 30BHINTHBOTO OOP-
Ty i Jla€ 3MOTY pOOUTH KOPOTKOCTPOKOBUI ITPOTHO3
IOJT0 TEMIIB 3POCTAHHS 6GA06020 GHYMPIUHBLO20

npodyxmy (BBII).

OkpeMo cif 3a3HAYNTH, [0 TATAHHS PO BILUIUB II0-
JATKOBOTO TUCKY ¥ PiBHS Iep:KABHOTO OOPry Ha €KOHO-
Miky B3arasi ta temnu pocty BBII 30xkpema He BTpauae
CBO€T aKTyaJbHOCTI I JIOHWHI, He3BaXKAI0UN Ha 3HATHUI
nopobok y uiit cdepi (qus., manpuxaaz, [52-54]). Tyr
icHye meBHa mujieMa, MOB’si3aHa 3 THUM, IO MEXaHI3MU
BILTUBY 3a3HadeHuX dhaxTopis Ha gunamiky BBII nocuts
CKJIaJHI if He 3aBXKJM OJHO3HAYHI. ¥ IIPeJICTaBJIeHiil po-
60Ti 3aIIPOIIOHOBAHO MWHAMIYUHY HETIHIHY MOJIEsh, sKa
JIa€ 3MOTY OIIHUTH Bignosimmi edpextn. Momenb MicTUTD
psast HeHOMEHOJIOTIYHUX TTapaMeTpiB, PO3PaxXOBAHUX Ha
OCHOBI CTATUCTHIHUX JAHUX, 1 6a3yeThcsd Ha Au(EepeHIti-
aJIbHOMY DiBHsIHHI, y siKe orounnii piseas BBII BxoanTs
dK (pyHKIIIS gacy. YepIie TaKoro TAILY MOJIesIi Oy ar-
poboBani Ha ¢dizmunmx Ta 6iodizmuHUX cucTeMax i J10-
cuth 100pe 3apekoMenayBasn cebe Ha npakTur. e mae
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CIIO/IIBaHHS HA MEePCIEKTUBHE BUKOPUCTAHHS TaKUX MO-
Jeseil y COliaJIbHO-eKOHOMIYHUX JTOCJIJIZKEHHAX, OCK1Ib-
KU JIjIs 3aKOHIB CYCIIJIBHOTO PO3BUTKY XapPAKTEPHOIO €
TeBHA HEBU3HAYEHICTDh, a CUHEPTeTUYHI MiIX0 U IKpa3 i
JIO3BOJIAIOTH 11 YaCTKOBO KOMIIEHCYBaTu. HastBHI Teope-
TUYHI Ta MPUKJIATHI PO3POOKHU IMATBEP/KYIOTH 1€l BU-
CHOBOK [55-57].

Vzarasi, npobsiemMa BUBYEHHsT BIUIUBY (DiCKAIHHOI TO-
JITUKYW Ha PO3BUTOK €KOHOMIKM Ma€ JOCUTDL JOBIY iCTO-
pito. Ceoro yacy Apmyp Jlagep Ha OCHOBI CTATUCTUIHUX
JIAHUX 3aIPOIIOHYBAB KPUBY (dKa Terep Mae oro iM’s),
IO OINCYE 3aJIEKHICTh CYKYITHUX OIOMKETHUX HAJXO-
JOKEeHb 3 NOJAATKIB Bix edexTusHOl (ycepeaHeHol) cTas-
KU OIojiaTKyBaHHs. 3akoH Jladepa crBep/rkye, mo 3i
301/IBIIIEHHSM CTABKU MOJIATKY JTOXOIN OI0/IKETy 3pOCTa-
IOTb, aJie MiCJsd MEePEBUIIEHHS TEBHOTO KPUTHIHOTO 3Ha-
YeHHs TOJIATKY CYKYIIHI JOXOU MOYNHAIOTH 3MEHITYBa~
TUCs (TEOPETHIHO ax 1o HyJs). Takuit edexr crocrepi-
Ta€ThCd Ha MPAKTUIN I Ma€ O9YeBU/IHE TOSICHEHHST — TIPU
HE3HATHOMY 301L/TBIITEHH] TOAATKIB HAIXOIKEHHSA 3pOCTa-
I0Th 33 PAXyHOK 30i/IbIeHHd “iHAUBIIyaJ bHUX T0IAT-
KOBUX BHECKIB Bl cy6’e€KTiB onomarkysasHs (11 upuem-
1B, HAIIPUKJIAJL), OJHAK 3HAYHUI [IOJATKOBUI TUCK IIPH-
3BOJUTD JI0 CKOPOYEeHHsI 6a3u ONOJaTKyBaHHs (J4aCTHHA
MIITPUEMCTB 3aKPUBAETHCS, JACTUHA TIEPEXOTUTh Y Ti-
HBOBHUIT CEKTOD), 1, K HACIITOK, H0X0/M BIOKETy 3MeH-
mrytorbes [48,49]. Jami mu posriisimemMo jesiki Mozedt,
SAKi TIOSICHIOIOTH Ha SIKiCHOMY PiBHI Takuit e(pekT i HABITDH
Jietrno OLTbIle — BOHU JIAIOTh 3MOTY ITPOaHAI3yBaTH, sIK
Pi3HI MOJATKOBI CTpaTeril BIUIMBAIOTH Ha XapaKTep Ta
TEMII PO3BUTKY €KOHOMIKHU B ITLJIOMY.

MATEMATUNYHA MOJEJIB I II 3ATAJIbHI
PE3VJIBTATI

st po3B’si3aHHs 3aBAAaHb, K1 MU m1epe; CoO0I0 CTaBU-
MO B IIbOMY JIOCJI/I2KEHHI, YBEIEMO B PO3TJIST IapaMeTp
2, KU BUBHAYATUME €KOHOMITHUH “TTIOTEHITia’ MaKkpoe-
KOHOMIYHOT CUCTEMU — Y POJIi TAKOTO “TTOTEHITiaTy” MOXK-
na posrisgaaru BBII, xoua TyT Maemo nmesike criporineHHs
peasipHOl cutyarii. Hac nikaBuTh quraMika mapaMerpa T
iz wacom. /Iyt poro Mu Mae€Mo, KpiM caMoro rnapamerpa
2, PO3IJISTHYTH I i PIBHSIHHS, sIKe BU3HAYAE 3MiHY T i3
yacoM (1o3HaguMo sk t). Buxignum Gyie Take criBBii-
HOIIICHHS:

L —k(@)-o—n(a), (1)
dt

ne dbyskuia k(r) BU3HAYAE TEMIU BIJHOCHOTO 3POCTAH-
Hs “moreHriaay”’ x i3 yacom, a dbyHkuist n(z) onucye mo-
JIaATKOBE HaBaHTaXXeHHsi. MU IIPHUILyCKAEMO, 1110 OCTAHHE
HE 3aJIeKUTh $BHO BiJl Yacy, a JuImie Bix (GaKTUIHOTO
3HAYEHHs TapamMeTpa . Burisam um 3arajbHi XapakTe-
puctuky GbyHKIIl n(z) BUSHAYAIOTH “IIOJATKOBY CTpaTe-
rico” (mep:kaBu, HAIPUKJIAJL, AKIIO MOBA fi/ie Ipo AuHAMI-
ky BBII), a dyukuia k(z) BusHauaeTbCst BUPOOGHUIMMEI
MOKJIMBOCTSIME T& CTPYKTYPOI €KOHOMIKH (IO BKJIIO-
Ja€ CHCTeMy NepeposNoiay pecypci). Mu BBaxkaTMe-
Mo dyrkiio k(z) 3amanoo, a GyHKIio n(x) TAKOIO, M0

MOKe 3MIHIOBATHCS 3aJIE2KHO BiJT MAKPOEKOHOMITHUX TIO-
Tpeb. PakTUIHO, MOBa iijie PO Te, abW BU3HAUUTU BU-
st byHKIl n(2) 71 OCSTHEHHST ONTUMAJBHUX [apa-
MeTPIB PO3BUTKY €KOHOMIKHU 1pu 3a1aniil dysxii k(x).
st po3B’sI3aHHS IIHOTO 3aBIAHHS HEOOXITHO MEPIIOvIep-
TOBO BiJIITOBICTU HA MUTAHHS IIPO T€, IO SIBJISIOTH COO0IO
i cami “ontuMasbhi mapamerpu’. I TyT HEoOXiTHO 3BEp-
HYTHCS JI0 IPAKTUKA JE€PXKABHOTO PET'YIIOBAHHS.

Icuye nmexinbka MOMEHTIB, sIKi HEOOXiJTHO BpaxyBaTH,
BU3HAYAIOYN KIHIIEBY METY JI€PKABHOI MOJITUKU. 3a3BU-
qail HaKpaIIuM 3BiTOM YPSIy € 3BiT PO PO3BUTOK €KO-
HOMIKHU 3 BUCOKHMH 1, HE MEHII BaXKJIMBO, CTAJIMMH TE€M-
maMu. Y I[bOMY BHIIAQJKY YacOBa 3aJI€2KHICTH ‘TIOTeHIia-
Jy” T mOBUHHA OYTHU €KCIIOHEHIIIHHOIO 3 JETKUM CTAJAM
TOKA3HUKOM 3pOCTaHHs (3. Y TepMiHax MOJIesi HaeThes
po Taky 3ajexHicTh x(t), mo ' (t) = fz(t). Le nae 3mo-
I'y HaM 3aIlliCaTH HACTYITHE CIiBBiTHONIEHHS JIJIsT BU3HA-
yenns GyHKIET n(x), dKa € “MaTeMaTuIHUM BTLICHHAM
JepKaBHOI (DICKAIBHOI MO THKA:

(2)

(3)

BuU3HAYAE e(peKTUBHY CTABKY OMOJATKyBaHHs. PopMab-
HO, BUOMpAaIOYU 3HAYEHHs [1apaMerpa 3, Ta 3a YMOBH, 1[0
dbyukuia k(z) Bigoma, MoxkeMo Bu3HaUUTH “cXeMy” PO3-
MOJILTY TIOJATKOBOTO HaBAHTAXKEHHS 3aJIE2KHO BiJl piBHS
“norenriany”’ ekoHoMiku. QJIHAK I CXeMa € HaJITO CIIPO-
IIIEHOIO 1 He Bi/IIOBi/Iae peaJbHOMY MEXaHI3MY TPUIHSIT-
Ts PIIlIeHb MO0 AePKABHOI HOJITHKHI y cepPi OOIaTKY-
BaHHS. Pi1y ToMy, IIT0 B KpaIoMy BUMAAKY TUTAHHS ITPO
BU3HAYEHHS PiBHs IOJATKIB MPUIMAETHCSA 3 MipKyBaHb
MaKCHUMizalil CyKymHIX MOJATKOBUX HAIXOIXKEHb. 1OMy
Ha TMPAKTHIN He PiBeHb MOIATKOBOIO HABAHTAYKEHHS BU-
3HAYAETHCS HA OCHOBI OUiKYBAHUX TEMIIB IIPUPOCTY €KO-
HOMIKH, & TEMITA 3POCTAHHS €KOHOMIKHU € 3aJIe2KHUMU BiJT
PIBHS TOJATKOBOTO HABAHTAYKEHHSI. ZIKIIO CKOPUCTATUCH
YMOBOIO OITHUMAJLHOCTI IIOJATKOBUX J0X0iB dn/dx = 0,
TO OTPUMAEMO TAKUU BUpaA3 Jjis MOKA3HUKA 3POCTAHHS
€KOHOMIKU:

B = k(z) + zk' (). (4)

YV mpoMmy pasi MOKAa3HWK 3POCTAHHS €KOHOMIKM (3 3aje-
JKATH BiJl T, MO0 CyNEPEYUTh HAIMM BUXITHUM ITPUILY-
IIEHHSIM. [HaKIIIe KayKydu, sIKIIO KePYBaTHUCs IPAKTUKOO
MaKCHMi3allil MoJaTKOBUX HAIXOJ2KEHb, TO JIOMOITHUCS B
Takuil cuocib pO3BUTKY €KOHOMIKHU CTAJIMMH TEMIIAMU B
3araJJbHOMY BUIMAJKY HEMOXKJIUBO. €IIMHE, 90T0 MOXKHA
JIOCATTH — MIITPUMYBATH KBa3iCTaJli TEMIIH IPUPOCTY
eKOHOMIKH, i To 3a ymosH, gkmo k(z) ~ a + br~! ana
JesIKOTO JTialla30Hy 3HAYEHDb .

3po3yMmiJIo, M0 BiIHOBUTH HA OCHOBI CTATUCTUIHUX Ja-
HUX TOYHUI BUpa3 jyid GyHKIET k(z) q0BoJl pobiema-
TuaHo. BogHodac, fesdki BIACTUBOCTI 1€l (pyHKIT Mu
MozkeMo “miepebaduTn’. Tak, 09eBUJIHO, IO TIPU HYJIHO-
BoMy ‘morenriiani’ YHKIS Ma€ TPUAMATH CKiHUYEHHE
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JonatHe 3HadeHHs, To6To k(0) > 0. Hani 31 36iabmen-
HsM 3HaJYeHHs! apamerpa & GyHKisa k(z) Moxe 3poc-
TaTu (YU MATH CTAJIe 3HAYEHHsI), & TIOUNHAIYY 3 JIeSTKO-
'O 3HAYEHHSI apPI'YMEHTY BOHA CTa€ CIAIHOI (TPAHMIHUI
BapiaHT — BUXOJUTH Ha cTayy Bejuduny ). [Ipocrinia cu-
Tyarist — Koau GyHKIs k(Z) € MOHOTOHHO CIIaJHOW.
TeopeTnvHO MOXKJNBI #1 HIT BUMAIKH, aJie BOHU CTOCY-
IOThCA CKoOpitte “crenudiaanx’ eKOHOMITHUX CHCTeM i3
0ocobIMBIMEI yMOBaMu (DYHKITIOHYBAaHHS, SKi HE € METOIO
HAIIIOT'O JIOCJIi?KEeHHSI.

YpaxoByoUun HaBeJIeHI BUIE MipKYBaHHs, MAEMO IIep-
mui JTOBOJII BaKJIMBUN BUCHOBOK: 31 3POCTAHHSAM €KO-
HOMikM (i 36imbIIeHHSM “IOTeHIfaxy” ) MOYMHAIOYH 3
[IEBHOTO 3HAYEHHS Tcrit €PEKTUBHUN MOKA3HUK ITPUPOC-
Ty 3 crae Big'emHuM. 3a3HaveHe “KpUTUYHE 3HAYEHHS
Zerit BUBHAYAEMO 3 DIBHSIHHS

k(xcrit) + xcritk/(mcrit) =0. (5)

[HImIIMET ciroBaMu, Kpu3a MaJjiiuX TEMIIB IIPUPOCTY B PO3-
BUHEHNX EKOHOMIKaX € MPUHIUIOBOI0. Bmcoki Temrmm
PO3BUTKY €KOHOMIKHI MOXKYTb OyTH B TOMY pa3i, KOJx 10~
KOpiHHO (uepes 30BHINHI TosiTHYHI, corjanbHl uu iHII
NPUYAHNA) 3MIHIOEThCS XapaKTep eKOHOMIYHIX BiIHOCHH,
[0 MOBOIO IIPEJCTABJICHOTO JTOCIIZKEHHS O3HATAE MUT-
TeBy (uu Maiizke MuTTeBY) 3Miny byukiil k(x). Leit Bu-
CHOBOK ITOBHICTIO Y3IOJ[ZKy€ThCSI 3 HASBHUMU CTATACTHY-
HUMU JIAHUME Ta 3BITAME I0JI0 TEMINB PO3BUTKY CBIiTO-
BHUX €KOHOMIK: HAMOIIBII TOTY2KHO “3pOCTAIOTD, SIK IIPa-
BWJIO, “Mosioni” abo mocTpedOopMAaIliitHi eKOHOMIKH, TOII
SIK JIJIsl PO3BUHEHNX €EKOHOMIK XapaKTepHUM € “TIOMipHUN
onTuUMi3M” MI0JI0 TEMINB PO3BUTKY.

Axio mpumycTuTH, M0 MOJATKOBA CTPATEris JeprKa-
BU BU3HAYAETHCA depe3 GyHKIio n(x) 3 piBugans (2),
a mapameTp [ BU3HAYAETHCs CHiBBigHOMEHHSM (4), TO
OTPUMAEMO TaKe:

n(z) = —2?k'(x). (6)

Ile i € cykymuumit moxos Bifm 360opy mogarkis. Ilpu Taxiit
cTpaTerii po3BUTOK E€KOHOMIKM BU3HAYATHUMETHCS PiB-
HAHHIM

dz d
= = alk(@) + ok (2)) = 2= (zk(x)). (7)
BarajibHMIT PO3B’SI30K IIHOI0 PIBHSIHHSI 3aJI€2KUTH BiJl sIB-
Horo surssiny dysekuii k(z). Oxpak HaBiTh Ge3 Takoi
KOHKPETH3alIlil MOXKHA& CKa3aTh, 0 PIBHAHHS Ma€ JIBa
cranjonapui poss’asku: x(t) = 0 ta x(t) = e (auB.
pisasnnd (5)). ITlo cToCyeThCst HYJILOBOIO CTAIIOHAPHOIO
po3B’s13KY, T0 3 yMoBH k(0) > 0 BuILIMBAaE, 1110 BiH HECTIHi-
kuil. HenynboBuit cramjonapauii po3s’sa30k o(t) = Terit €
criiikum. OTKe, ONMCAHUIT BUIIE CIIEHAPiHl He IPUBOIATH
JI0 3POCTaHHsI eKOHOMIKH (HaBiTH i3 HecTasuMu Temma-
MU) — €KOHOMIKa BUXOJMTD Ha CTAIIOHAPHUH PiBEHD “I10-
renniasny”, akuii BusHadaerbed pisugaagM (5). Ilpu mpo-
My CYKYIIHI MOJATKOBI HAJIXOIXKEHHST CTAHOBJISITH BEJIU-
YUHY

n(zcrit) = xcritk(xcrit); (8)
a e(beKTI/IBHa CTaBKa OIIOAATKYBaHHA BU3HAYAETHCA AK

m = k(Zcrit)- (9)
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OxkpiM TOTO, IO PO3TJISTHYTH BUINE CIIEHADI HE A€
ONITUMAJILHUX PE3yAbTATIB, BiH 1€ i He JIyKe peabHHuil,
OCKIJTbKU BUMAra€ MOCTifiHOTO Pery/IioBaHHSI TOJATKOBO-
o HaBAHTAXKEHHs, a I O3HAYaE, TK MiHIMyM, 0OpOOKY
HaJ3BUYIAIHO BEJINKAX MACHUBIB HE Jy2K€ TOUYHUX CTATUC-
TUYHUX JAHUX.

Peanpuimoro € crparerisi, Kojaun piBeHb MOJATKOBUX
BiJIpaxyBaHb BUZHAYAETHCS MPOIIOPIHHHO JI0 PiBHS JOXO-
JiB, XapaKTEPUCTUKOIO SIKUX € B IIbOMY BHUIAJKY €KOHO-
Miganit “norenriag’ x. CaMe Taknuii BUIIAIO0K PO3TJISTHE-
Mo jaii. Tak, moknagiMo n(z) = m-x i 6yJaemMo BBaKaTH
mapaMerp M CTajo0 BEJIUIMHO. 10/l AuHAMIKA ITapa-
MeTpa T 3 YaCOM BU3HAYAETHCS PIBHIHHIM

BT (h(z) — m)a. (10)
dt

3asexHo Bij xapakrepy noBefiHKn GyHKIIT k() MoxKe
OyTH BiZl IBOX IO TPHOX CTAIiOHApPHUX po3B’a3KiB. Tax,
akmo k(0) > m, To craimioHapHUX PO3B’A3KiB JBa: He-
crifikuit crarjonapuuii poss’sizok x(t) = 0 Ta crifikuit
cramioHapHuii po3B’si30K () = ¢, /e 3HAUEHHS To €
PO3B’s13KOM (€IMHUM) DIBHSHHS

k(xc) —m =0. (11)

st Takol cuTyartii eKOHOMivHA CUCTEMa 3 JacoM, He3a-
JIEXKHO BiJI TOYATKOBOTO CTAHY, BUXOANTDH Ha PiBEHD “TIO-
rermianay”’ xc. CykynHa JOXiTHICTE BiJ MOAATKIB CTAHO-
BUTb BEJINYUHY

n(m) = mze = mp(m), (12)

ne p(-) nosnagae dyuknio, obepueny mo Gyl k(-)
(robro 3a osmavyenusm p(k(x)) = xz). dxmo byukuisa
k(x) € MOHOTOHHO CHIAJIHOO, TO CIAIHOK Oy/e 1 byHKIis
p(m). ToMy SIKIIO PO3IVISLIATH MNOJATKOBI HAJIXO/[2KEHHSI
K (OYHKINIO Bif apamMeTpa m, TO ¥ BiAIOBIIHOT 3a/1e2K-
HocTi Mae 6yTn ekcrpemyM (Makcnmym). Onrnmasnabae
3HaYEHHHA VI OJATKOBOI'O HABAHTAYKEHH Mopt BU3HA-
YAETHCH CINBBIIHOIIIEHHIM

P(Mopt) + —Bt_ — (. (13)

k/ (p(mopt>)

IIpu oMy TI0/TATKOBI HAIXO/PKEHHS JIOPIBHIOIOTH

2
m,
ot (14)

¥ (pmop))

n(mopt) = -

Daxruuno, 3anexuicts (12) Busnavae xpuny Jladepa.
Hanpukiaz, saxmo dysknoiio k(r) amnpokcuMmyBaTh 3a-
JIEXKHICTIO BULY

k(l‘) = ]CO - klsca, (15)

To KpuBa Jladepa BU3HAYATIMETHCS CIIiBBITHONTEHHIM

Q=

n(m) = m(kok%m) . (16)



MOJEJTFOBAHHA MAKPOEKOHOMIYHOI JTMHAMIKI METOJAMI EKOHO®I3UKN

ko byskuia k(x) BU3HAYAETHCS, HAIPUKIIA, BUDPa-
30M

k(z) = ko exp ( - z—;zo‘), (17)

TO MaTUMEMO TAaKWil BUPA3 JjIs 3aJIE2KHOCTI CYKYITHUX
TIOJIATKOBUX HAJIXO/PKEHDb BiJl CTABKH MOJATKY:

n(m) :m(Z—(lJ n(%))é. (18)

I1i npa BapianTH NpoiTOCTPOBaHi CXeMaTHIHO (y 6€3p03-
MipHEX 3MiHHUX) Ha puc. 1.

[n (kY s /\ .
,_ - /’ \‘\
[ ko (ko o X

0.2 0.4 0.6 0.8 1.0

Puc. 1. BanekuicTs CyKyIHUX IOZATKOBUX HAJXOIXKEHD
Biz craBku nogarky (kpusa Jladepa) mus pisnnx tunis dbyn-
kuil k(z). [IrpuxoBaHa Ta cyuiabHa KpHBI BlAOBinaoTh 3a-
sexknocti (15) npu 3HaveHHsx @ = 1 Ta o = 2 BigUOBiAHO,
a TOYKOBA Ta MITPUXIIYHKTHPHA KPUBI Bi/IIIOBIIAIOTH TUM 2Ke
3HadeHHAM @ = 1 Ta a = 2, aje gy 3asexkuocti (17).

Takoxk peasbHOIO € CUTYyallisd, KOJIU B CHCTEMHU € TPHU
crarionapui po3s’sa3ku. Bona moxke peasizyBartucs, Ha-
npukaaz, gkmo k(0) < m, omHak dyskuis k(z) cuo-
9aTKy 3pOCTa€, MPUIOMY TaK, IO B TOUI Tyax MAKCH-
MaJIbHOTO 3HavYeHHs (yHKIII k(2) MaeMO CIIBBITHOIICH-
HA k(Zmax) > M (CaAMa TOUKA Tpmax OUEBHUIHO BH3HAYA-
erbest 3 yMOBU k' (Zmax) = 0). Sxmo vepes zg Ta ¢
[O3HAYUTH PO3B’si3KM piBHAHHS k(x) = m (3a 10MOBIIE-
HICTIO BBazKaeMO g < T¢ ), TO MEHIIA TOUKA Tg OyJie He-
cTifikoro, a GinbIa TouKa T cTiiika. TakoxK cTiitkoio 6y-
Jie HyJIboBa TO4YKa. ToMy clieHapiii pO3BUTKY €KOHOMIKU
Takwmil: KO B MoIaTKoBwit MoMeHT z(0) > Tg, TO cucTe-
Ma, €BOJIIOIIIOHYE JI0 CTAI[IOHAPHOTO 3HATEHHA T¢. SIKIIO
Mae mictie criBsignomenss 2(0) < g, TO 3 YaCOM CHCTe-
Ma Iepeiijie B HYJIbOBY CTaIllOHAPHY TOYKY, [0 O3HAYAE
MIOBHUI KOJIAIIC €KOHOMIKH. 31 3MEHIITEHHSM CTABKU I10-
aTKY M HeCTifiKa CTallloHAPHA TOYKa HAOIMKAETHCS 10
HYJIBOBOI CTifiKOT ToukHM, axk moku npu m = k(0) BoHH
He 30iraTuMyThes. HysiboBa TOUKa cTae HECTIHKO, 1 MU
MAEMO CXeMY 3 JBOMA CTAIJOHADHUMU TOYKaMu (PO3B’s3-
KaMu), Ky PO3IVISIIAJN BUIIE.

IITo crocyerbca kpuBoi Jladepa mams 1mboro Bura,i-
Ky, TO CATYyallisi 3MIHIOEThCsS JIOCUTH TPUHIUIOBO. [Ipn
MOCTYyIOBOMY 30LIbINIEHHI cTaBKu momaTky m Bim 0 mo
Mmax = k(Tmax) PEATI3yeThCS TAKWIl CllEHAPIN: 3HAYEH-
Hsl Tg 3POCTAE, a 3HAYEHHSI T 3MEHEIIYEThCs, axK II0-
K TIPH M = Mypax I 3HAYEHHS CTAIOTH OJHAKOBUME

TS = TC = Tmax. 1IpU TIbOMY CYKYITHI TTOJATKOBI HaJI-
XOJIZKEHHS 3POCTalOTh. ZIK TiTbKU cTaBKa MOJIATKY 1M Te-
PEBUIIUTD 3HATCHHS My ax, CKOHOMIKA TIOYIMHAE €BOJTION -
OHYBATHU 10 HYJILOBOTO PO3B’sA3Ky. B pe3dymbrari momar-
KOBI HaJIXOKEHHsT “CTpHOKOM’ TAJAl0Th 10 Hy/Is. Jdac
“cTpubka’ 30ira€TbCs 3 4acoM, 3a SIKUil pYHHYEThCS KO-
nomika. Tob6To B mpomy Buna Ky Kpusa Jladepa B cBoe-
My “KiracmaHOMY’ BapianTi He peasizyerncs. Lleit pesyiib-
TaT JOCHATH J00pE Y3TOMKYETHCS 3 JIYMKOK CYJaCHHUX
€KOHOMICTIB mpo Te, mo Kpusa Jladepa icHye axx Hisgk
HE B KOXKHIfl €KOHOMIIIi.

OkpiM TPOMOPIHHHOrO MOJATKY, /I MIKPOEKOHOMIY-
HOAX Ta ME30€KOHOMIYHUX CHCTEM HEPiIKO BUKOPHUCTOBY-
OTh TaKy CXeMy OIOJATKYBAHHS, siK CMAAUl Nodamox.
Ipu cragomy mogatky n(x) = ng = const. PosrisabMO
Taky cuTyariio. JInraMika cucTeMn BH3HAIATHMETHCS 3i
CIIiBBiIHOIIIEHHST

dr

dt
Moxke 6yTu ofuH UM JIBa CTAIlOHAPHUI PO3B’S3KH, 3a-
JiexkHo B tuny dyukuil k(z). 3okpema, kim0 GyHKIisL
k(z) mpu BeMKNX ¥ cHaIae ITBUIIIE, HizK 1, TO B CHC-
TeMi HasiBHI JIBI CTAaIllOHAPHI TOYKW: MEHIIA T1 € HeCTiii-
KOI0, & OifibIlia o cTifika. MeHIma cralioHapHa TOYKa X1
BU3HAYAE HUKHIO MEXKY, OIMHUBIIUCH 38 AKOIO (yMOBa
z(0) < 1), ekoHOMIiKa KoJarcye Jo Hy/sd. Iama (6iab-
11a) CTalioHapHA TOYKA Ly € KIHIEBUM “IyHKTOM IIpH-
3HAYEHHsT EKOHOMIKH — aJjieé 33 YMOBH, IO B ITOYATKO-
BHUil MOMEHT BOHA mepebyBaJja B “Oe3mevwiit 30Hi", TOOTO
sxrmo x(0) > x;. HaflGlabimmit moaTKOBUH TUCK, SKHH
MOXK€ IIPH I[LOMY BUTPUMATH €KOHOMIKa, HE [IEPEX0IAIn
B CTaH 3 HYJbOBUM IIOTEHIIAJI0M, BU3HATAETHCS K

no = zok(zo), (20)

k(x) - x — ng. (19)

IpUYOMY HapaMeTp o 3Haxomumo 3 ymosu dk/dr = 0,
IO J1a€ PiBHAHHS

k(a?o) + aiok’l(xo) =0. (21)

Tobro MakcuMaIbHUI MOJATKOBUI IPUOYTOK Y JTAHOMY
BUMAJKY TaKWUil caMuif, sIK 1 7711 CXeMU 3 ITPOIIOPIIITHIM
nogaTkoM. BoaHodac 1ociiKyBaHmil ciieHapiif € T0CUTh
nebe3neynnM, 00, Ha BiAMIHY Bij BUMAJIKY 3 TPOIOP-
MIHIM TTOJATKOM, TYT €KOHOMIYHA CUCTEeMa OaslaHCye
HA KPUTHYHINA Mexki (OCKUIbKY cTanioHapHUil po3B’sa30K
x(t) = o € HecTiiikuM). A 0TXKe, IOJITHKA, CIPAMOBAHA
Ha, ONITUMI3AIlo TOIATKOBUX HAJIXO/IKEHD 31 CTAJIUM T10-
JIATKOM, CKOPIIT 33 BCe MATUM€ HACJIIKOM PyHHYBaHHS
€KOHOMITHOI CHCTEMU.

Crenapiit 3i cTaanM MOJATKOM i OJIHIEIO CTAITIOHAPHOIO
TOYKOIO MOYKE PeaTi3yBATUCS JJIsI IOCUTh MTOTYKHOI €KO-
HOMIKM, st siKol k() mpsiMye 710 HysIsl TIPDM BEJIMKAX
3HAMEHHAX T MoBibHime, Hixk £~ 1. IIpn TakoMy peskumi
bopMaTBLHO TOAATKY MOYKHA 30LIIBIITYBATH 0 HECKIHIEH-
HOCTi, OJTHAK i3 MPAKTUIHOTO MOTJISTY 1€ CKOPiIe ijo-
3ist. K TLIBKYU MOJATKOBI BilpaxyBaHHS 7 I€PEBUIATD
sHaveHHs k() - T, €eKOHOMIKA [OYHE €BOJIIOIIOHYBATH /10
HYJIBOBOT'O CTaHYy.

OrpumaHi BUIE Pe3yJIBTATH IIPOLIIOCTPYEMO HA IIPU-
KJIaJl TIPOCTOI, aJie JOCUTH “TIOMY/ISIPHOI MOJIEJI.
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JIOTICTUYHA MOJEJIb

A imrocTpaliiio MozKeMO PO3IVIAHYTH A021CMUYHY MO-
deaw, OCHOBY $IKOI CTAHOBHUTDH PIBHSIHHSI

dr =k(zc — 2)z — n(x), (22)
dt
e KoedirierT k BU3HAYAE MIBUAKICTH TEMIIB IPUPOCTY
BUPOOHWIMX (DOHIIB, T € MEBHUN ONTUMAJBHUN PIBEHBb
BAJIOBOTO TIPOJIYKTY, & 3aJleskHicTb n(z), sk 1 pamime,
BU3HAYAE MOJATKOBUI THCK Ha eKOHOMIiKy. CyTb 3ampo-
TIOHOBAHOI MOJIEJII TTOJISITA€ B TOMY, IO TEMIIN TPUPOCTY
€KOHOMIKU TIPOMOPITifiHi 10 11 piBHS, a KOedIiIieHT mpo-
HOPIIHHOCTI € craaao (JTiHiitHOW) byHKIiEn Big napa-
Merpa z. Taka 3ajexknicTs KoedirieHTa MPOIOPIHHOCTI
Bif piBHS DO3BUTKY €KOHOMIKH MOXKe OyTH HACJIIKOM
0OMEKEHOCT1 TPUPOIHUX, TPYIOBUX Ta BUPOOHUUIUX pe-
cypcie. Jami posruistHeMo pisHi Tumm 3aiekHOCTEH N ().
Touninre, HAC 3HOBY MIKABUTUMYTD JIBA THUIIM OTOIATKY-
BaHHS: CTAJNI TOJATOK Ta CTAJIa CTABKa ONOIATKYBAHHSI.
ITounimo 3i cTajsoro nmomaTKy.

Ipu cramomy nomatrky maemo n(x) = n = const. Y
[IbOMY BUINAJIKY PIBHsIHHsI (22) Ma€ JiBa CTAIlOHAPH] pO3-
B SI3KM:

1+£4/1

L2 _ I _ An
o 2 ka?,

(23)

Jstst mocTiiyKeHHsT pO3B’sI3KiB Ha MIPEIMET CTIffKOCTI CKO-
pucTaemocs upejacrasieHasaM ¢(t) = rg+dx(t). Toxi s
MaJIuX BifxuiieHb 0x(t) MaeMo:

0x(t) = k(xe — 2x5)0x(t). (24)

CrifikicTh pO3B’s3KYy BU3HAYAETHCH 3HAKOM KoedirieHTa
B piBHgaHHI (24): PO3B’d30K crilikuil 3a yMOBU Bif eMHO-
ro koedirmienra. Takum auHOM, PO3B’SI30K r(sl) >xc/2e€
cTifikuM, Ha BiIMIiHY BiJl pO3B’SA3KY x(sz) < x¢ /2. Onnax
CJTIiT MAaTH Ha yBa3i, IO 3a3HAYEHI PO3B’SI3KM iCHYIOTH
JIWITIE TIPU HEBEJIMKNAX MOJATKAX, KON

2
kxg,

n<4

(25)
Aximo ng ymMoBa He BUKOHYETHCSI, CHCTEMa HE Ma€ CTa-
MIOHAPHUX PO3B’sI3KiB y3araui. fk 3a3nadasiocs: panimre,
JJIsT €KOHOMIKHY I1e MaTuMe KaTacTpodidHi HACTIIKY.

IIpu crasmiit craBmi omogaTKYBaHHS OJATKH, IO CILIA-
YyIOTh CY0’€KTH T'OCIO/IaPIOBAHHS, IIPOIOPIHHI O OT-
pumanoro npudyTky. Ile o3Ha4ae, cBO€O Yeproro, 1o 3a-
sexkuicTb n(z) e miniitHoO, TO6TO N(X) = M, i cTaBKa
MOMATKY M € BeJIMINHOIO ¢TajI0i0. Buxinne piBugaas 0y-
Jle TAKUM:

& =k(ze — x)x — ma. (26)
Moro 3pyunime 3amicarn B 6e3po3MipHOMY BUIJIsiIL:

dz
o= (1-2)z, (27)

4801-6

ne z = x/xs, T = kast, xg = xo — m/k. g piBHsHHSA
(27) MoKHA 3HANTH PO3B’SI30K:

<0

z(1) = . (28)

20+ (1 — z0) exp(—7)

Cramionapanx To40K 1Bi: 2z = 01 z; = 1, mpudomy cTiii-
KM € JINIIe JPYTUil PO3B’I30K.

st eKoHOMIKM B CTAIlOHAPHOMY CTaHi IOIATKOBI
HAIXOJI?KEHHSI CTAHOBJISATH BEJTMINHY

m
g(m) =mxg =m (:cc - Z) (29)
i € dyHKITiEO T0aTKOBOI cTaBku. OTpuMaHa TYT 3aJIe2K-
HicTb g(mM) [KICHO y3rOJKYETbCs 3 MOHATTAM “KPUBOL
Jlacdepa”. MakcuMaIbHO MOYKJIUBUN TPUOYTOK TIPH 1THO-
My JIOpiBHIOE

szC
Gmax = T (30)

K10 TOPIBHATH ITI0 BEJINUNHY 3 MAKCUMAJIBHIM IIPY-
OYTKOM BiJl IOJJATKOBUX HAJIXOIKEHb 32 CTAJIOTO I10/IaT-
Ky, TO BiH OyJie TakuM caMuM (TOGTO TeXK BU3HAUAETH-
ca 3 (30)). 3 norvisiry HANOBHEHHs GIO/KETY, PI3HUIN B
Tuni momatky nemae. OmHaK PI3HUIE €, 1 PI3HUIE Pa3io-
Ja. Apke MakcUMaJIbHUIT TPUOYTOK Jjisi eKOHOMIKM 3i
CTAJIUM TIOIATKOM PEATI3YETHCS 38 YMOBHU, sIKa 30ira€Th-
Cs1 3 YMOBOIO BTPATH CTIHKOCTI CTAIIOHAPHOTO PO3B SI3KY.
MoBo10 €KOHOMITHOI Teopil 1e 03HataE, M0, ONTUMIZYIO-
qn NpuOyTKU OIORKETY 33 YMOBU CTAJIOTO IOJATKY, IIe-
PEBOJIMMO €KOHOMIKY B TaKWil PEKAM, KON €KOHOMITHA
cucreMa, (DaKTUIHO, 3HUILYETHCS.

EMITIPTYHI PE3VYJIBTATI

CrouaTky 3acTOCyeMO (DEHOMEHOJIOTTUHY MOJIEJb JIO-
ricTuaHOTO THMY /g Bu3HadeHHs aunamikun BBII Vk-
painm 3a uepiox i3 2000 mo 2007 poxy (B meil mepiof
€KOHOMIKa PO3BUBAJACS BLIHOCHO cTablibHO). 30KpeMa,
PO3TJITHEMO TaKe CIIiBBiTHOIIEHHS:

dr

dt
ne dyukuig k(x) xapakrepusye CTpyKTYpy Ta BUPOOHU-
9l MOTY>KHOCTI eKOHOMIKH, Z(t) € TacOBOIO 3aJIesKHICTIO
peanbaoro BBII Vkpainu, po3paxoBaHoro y BifgHOIIEH-
ui g0 BBII 3a 2000 pik (BBII y 2000 pori upuiinaro 3a
1). Yac ¢t Bumiproemo B pokax, nmounnaodu Big 2000-ro
poky (Tobro muast 2000-ro poxy 3HauenHs ¢ = 0). Yepes
n(t) Mu nosHauMaM QYHKIH, 10 BUPAXKae eeKTUBHY
CTaBKy MOJATKOBOI'O HABAHTAYKEHHsI HA €KOHOMIKY, 00-
YHUC/ICHY YV BiTHOCHUX OJIMHUIISX TTOPIBHSIHO 3 MOTOYHUM
snavennsiMm BBII. 3uavennst dyHkiil n(t) pospaxopye-
MO $IK BiTHOIIEHHSI CyKYIHUX IOJATKOBHUX HAJXO/KEHD
3BeseHoro 610mKeTy YKpaiHu 10 HOMIHAJIHHOTO 3HAYECH-
us1 BBII. [Tns npaktudHoro Bukopucransst Mogesi (31) i
BU3HAYEHHS 11 HapaMeTpiB 3alUIIeMO 3a3HaY€He PiBHSH-
HA y BUTJISII

k(x)x — n(t)z, (31)

d(ln(z))

e k(x) — n(t). (32)
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s weBimomol byHKIGT k(z) BEUKOPUCTOBYEMO JIHIAHY
AITPOKCUMAIIIIO:

k(z) =~ a + bx. (33)

ITapamerpu a Ta b MaoTh OyTH BU3HAYMEHI Ha OCHO-
Bi cTaTucTUIHUX JaHuX. My BUKOPUCTAEMO TAKWIl aJIro-
PUTM PO3PaXyHKIB:

® Ha OCHOBi CTATHCTHYHUX JIAHUX METOJIOM iHTEPIIO-
JISATHT CITafHAMY BiJTHOBJIIOEMO 3aJ1eXKHICTD 2 (t);

e TaK caMoO, Ha OCHOBI pO3paxoBaHUX 3HAYEHDL JIJIsI
OJATKOBOIO HABAHTAKCHHS B JUCKPETHI MOMEHTH
vacy (Ha KiHeIb POKY) IHTEepIOJISIIE0 CliIaifiHaMu
BIJIHOBJTIOEMO 3aJ1exKHICTh N(t);

o st byukuil y(x) = In(z) pospaxoByemo (Ha OCHO-
Bl CTATHCTUYHUX 3HAYCHDb JJIsl IIAPAMETDA &) 3Ha-

YeHHsI y BY3JIOBUX TOYKaX, Ha IXHIfI OCHOBI BUKO-
HYEMO CIUIAWH-IHTEPIOJISAIII0 Ta PO3PAXOBYEMO IO~
XiJIHy 3a JacoM;

e YV pesyabrari omMcaHuX BUIE Jifi oTpuMmyeMo (y
BUDJIA] CIUIAfH-IHTepHOJANil) Bupa3 i MyHKIGT
F(t) = 200 (o)

e 3HAYEHHS MMapaMeTpiB a Ta b po3paxoByeMoO MiHiMi-
2
3aIi€ro inTerpasa f07 (F (t) —a-— bx(t)) dt, sxwif,

OYEBUIHO, € KBAIPATUIHOK (DOPMOIO MO0 TIapa-
MeTPiB ONTUMI3AITl.

Y Tabis. 1 maBeneno craructudHi gani g BBII Ta
PIBHS IIOJATKOBOI'O HABAHTAYKEHHH B YKpalHi 3a mepios
i3 2000-ro poky 10 2007-ro piky BKJIOUHO [16].

Pik 2000| 2001| 2002| 2003| 2004| 2005| 2006| 2007
BBII 1.0| 1.092] 1.149| 1.259| 1.411| 1.450| 1.555| 1.678
IToparku | 0.184| 0.180| 0.201| 0.203| 0.183| 0.222| 0.231| 0.224

Tabmuus 1. Crarucruani nani ajs BBII ta piBaa nomarkis B Ykpaini 3a 2000-2007 poxwu.

1.5

BBII
1.3

1.1

1.0

Puc. 2. Craructnani mani momxo pisaa BBII Vkpainm 3a
nepiog 3 2000-ro g0 2007 poky (TOYKHM) Ta po3paxoBaHa Ha
IxHii OCHOBI MOIe/TBHA KPUBA, 1110 onucye nuHaMmiky BBII Yk-
paiam 3 gacom (cyminbaa sinisg). Pisensr BBII Bumiproerncs
crocosHo 110 BBII 3a 2000 pik (3nauenHs 1), 9ac BUMIPIOETDH-
ca B pokax nounHaioun Big 2000-ro poky.

Ha ocHOBi 1ux CTATUCTUIHUX JAHUX, BUKOHABIIN BCi
OIIMCaHI BUIIE TEXHIYHI IIPOIIEyPU, OTPUMYEMO TaKi 3Ha-
YeHHsI JJIs TapaMeTpiB a Ta b, 1Mo BXOAATH y BUPA3 MJId
Jiniitnol anpokcumarii dbyskiii k(x):

a ~ 0.209,
b ~ 0.052.

(34)
(35)

ko Tenep ckopucraTHCcs ABHUM BULNIANOM (33) jist

dyukiii k(z) 3 ypaxysauusiM croieigHomens (34) Ta
(35), To 3 piBuguHg (31), po3s’a3yioun HOro y sBHO-
My BUTJISII], MO2KEMO OTPUMATHU “MOJEJIbHY 3aJIe2KHICTh
x(t). Ha puc. 2 HaBeJeHa Taka 3aJ€XKHICTH (po3paxoBa-
Ha YHCJIOBHM iHTEerpyBaHHSM piBHAHHS (31)) Ta “6a30Bi”
CTATUCTUIHI TOYKHU 111 3HadeHb piBuas BBII 3a Bimmo-
BiJIHI POKU.

1.7 1

1.6 2 4

1.4
BBII

1.3

1.2

Puc. 3. Craructnuni mami momo pisaa BBII Vkpainm 3a
nepioz Bix 2000-ro 10 2011 poky (To4uku) Ta po3paxoBaHa Ha
IxHi#t OCHOBI MOIeTbHA KPUBA, 1110 onucye nuaamiky BBII Yk-
painm 3 wacom (cyninbHa ginig). Piseas BBII Bumiproerses
crocosHo 10 BBII 3a 2000 pik (3nauenHs 1), gac BUMIPIOETEb-
ca B pokax noumnnatoun Biz 2000-ro poky.
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dx 6aunmo, 36ir € JOCUTH HemoranmM. BomHodac, He
OCTAHHIO POJIb TYT 3irpaja Ta oOCTaBUHA, IO 3a JOCJIi-
JIPKYBaHUIT I1epiojT eKOHOMiKa mepedyBaJjia y BiIHOCHO He-
3MiHHEX ‘30BHIMHIX ymMoBax'. [Ipuaomy mo ocrannix ciisn
BifHeCTH He TiIbKU KOH IOHKTYPY MI?KHAPOJHUX PUHKIB,
aJjie it eKOHOMIYHY TOJITUKY BCEPEJINHI KpalHU.

fxmo po3mupuTH YacoBUU Jianma3oH Ha Iepiof i3
2000-ro mo 2011 poxy i BUKOHATH Ti caMi PO3PaxXyHKH
(ase B2Ke Ha OCHOBI IHIIOrO MACHBY CTATHCTHIHUX JIa-
HUX), “MOslesibHa” KpUBA JIst 9acoBoi 3asexxHocti BBII
nounHatoun Bizr 2008-ro poky He BiIOBijaTUME peaJib-
HEUM CTaTHCTHIHUM CIIOCTEPEKEHHSAM (1uB. puc. 3).

IIpobiema, oueBmano, B Tomy, mo y 2008-2009 po-
Kax Oysa CBITOBa €KOHOMiYUHA KpH3a, IO B TEPMiHAX JI0-
CJI/IPKYBAHOI MOJIEJIi MOXKe O3HA4YaTH “CTPUOKOBY’ 3MiHY
3HAaYeHb mapaMeTpiB Mozesi. KpiM Toro, Buime Mu BHXO-
JIITH 3 IPUILYTIeH S, 110 Ha piBenb BBII BiumBae Tinbkn
piBenb mojaTKiB. Tak MOXKHa BBarKaTHU JIUIIE 33 YMOBH,
SKITO 1HIT MaKPOEKOHOMIYHI ITOKA3HUKH 3aJIUIIAI0THCS
BigHOCHO craguMmu. 3 iHITOTO OOKY, 3a IMepiod KPu3u Y K-
palHa CyTTeBO 30ibINuia CBilf 30BHINIHIA OOpPT, MO TEX
MaJjio 6u mo3HaunTucs Ha aunamini BBII. Tomy s ot-
pUMaHHS O1/IBIT PEAIHHOT 1 HADINKEHO] JT0 YKUTTS MOIET]
MU 3pOOMMO TaKi BaxkKauBi Moaudikarii:

e ypaxyemo BIuuB Ha JuHamiky BBII piusa 3oBHim-
HBOTO OOPTY;

e ypaxyemo HemnpsMi BIuBH Ha JuHaMiky BBII pis-
HY [OJATKOBONO HABAHTAXKEHHs (Yepe3 MeXaHi3Mm
[ePEePO3IOJILITY PeCypCiB);

® TTapaMeTpu MOojeJIi Oy/IEMO OKPEMO PO3PaxOBYBATH
and nepioxy 2000-2008 pokis Ta 2009-2011 pokis.

s amamisy ta nporuodyBanns pisas BBII 3 ypaxy-
BaHHSAM HASBHOTO PiBHS MOJATKOBOIO THCKY Ta JIEPXKAB-
HOTO OOPry BUKOPHCTOBYEMO Take JudepeHIliajibHe PiB-
HsIHHSI, SIK€ i CTAHOBUTH OCHOBY HAIIOT MOJIEJIi:

dx(t)
dt

= k(z,n,r)z(t). (36)

Tyt uepes z(t) mosuaveno pisens BBII sik dyHKIio0 qacy
t, dz(t) [o3HAYAE MOXAHY 3a yacoM Bix z(t), n(t) € pis-
t 9,
HeM II0IATKOBOTO TUCKY (sIKUiT MOXKe 3MIHIOBATHCH i3 Ua-
coM), a depe3 7(t) IO3HAUEHO PIiBEHb AEPKABHOIO GOpry
(saKuil Texk 3MIHIOETHCA 3 yacoM). 1K momaTkoBuil TUCK
n(t), rak i gepxkaBauii 6opr r(¢) BUBHAYAEMO MO0 PIBHS
BBII. IIi mapamMerpu BXOAATHb y PiBHIHHS Iepe3 Koedi-
uient k(x,n,r). Bin onucye remuu BiIHOCHOrO 3pOCTaH-
uga BBII i, sk mpumyckaeTbes, 3a€KUTh Bif] TOTOYHOTO
pieast BBII (mapamerp ), HOJATKOBOrO HABAHTAYKEHHsI
(mokasHUK M) Ta mepxKasHOrO Gopry (mapamerp r). 3a-
IIPOIIOHOBAHA MOJIEJb € y3araJbHEeHHIM MOJEI 31 CTaJIn-
Mu BigHOCcHUMH Temmamu 3poctanasa BBII abo pozmn-
PEHMM BapiaHTOM MOJeJ JIOTICTHIHOrO Tuiry. L'0J0BHA
pobsiema (3 TOTJIsITY TPAKTUIHOTO 3aCTOCYBAHHST MOJIe-
Ji) nossirae B Tomy, mo dbysxuia k(x, n, r) zesigoma. Mu
OymemMo po3ryianaTy 11 y BUTJISAI

k(x,n,r) = A4+ Bx + Cn + Dr. (37)
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IMapamerpu A, B, C' i D e dhernomenooriqanMu i 1mi-
JIATAIOTh BU3HAYEHHIO HA OCHOBI CTATUCTUYIHUX JAHUX.
Ipencrasnenns (37) ayst koedinienra k(x,n,r) MoxKHa
PO3IVISIIATH K PO3KJIAJ ¥ CTEIIEHEBUN DS/ 33 apr'yMeH-
TaM®u 70 JHHIAHIX gomaHkiB BKjo4dHO. IIlo crocyeTnes
dyuxkiii n(t) (piBeHDb IOJATKOBOrO HABAHTAYKEHHS Y Bijl-
HOCHUX ofimHuUIX 10 piBHs BBII) i r(t) (piBeHsb nep:kas-
HOro Gopry y BigHocHux omumaungx go pisaa BBII), To
i PYHKITIOHAJIBHI 3aJIE2KHOCT] BiIHOBJIIOIOTHCS Ha, OCHOBI
CTATUCTUIHUX JAHUX METOJOM iHTEPIOJIAIl, K 16 6y-
710 ommcano Bume. Tomy 3asnexuocti n(t) ta r(t) MoxkHa
BBaXKaTU BIIOMUMU # po3riigiaaTu cuissigHomenss (36)
Kk nudepeHIiajgbae PIBHAHHA 3 HEBIIOMOIO (DYHKITEO
x(t). Bamaga nossirag B TOMY, MO0 BUSHAYUTH 38 JIOTI0-
mororfo indopwmariii mpo pisens BBII, mogaTkoBoro Tucky
Ta fepxkasuoro 6opry 3a 2000-2011 poku nmapamerpu A,
B, Ci D. lli mapamerpu XapakKTepu3yiOTh €KOHOMIKY B
nijtomy. fIKImo BoHM BiloMi, a TAKOXK 3aJIaHO OUIKYBa-
HUI PiBEHBb MOJATKOBOTO THCKY Ta JEpKaBHOTO OOpry,
piBasHHS (36) MOXKE BUKOPHCTOBYBATHUCS JJIsl IIPOIHO3Y-
pauHs piBusg BBII B maitoyTabomy. Boamodac HeobximHO
3pOOUTH OJTHE TIPUHITAIIOBE 3ayBAXKEHHS, IKE€ CTOCYETh-
¢ cdepn 3acrocoBHOCTI Mojed (36), (37) Ta MeTonMKN
PO3paxyHKy (heHOMEHOJIOTIIHIX mapaMerpiB mojeni. Piu
y TOMYy, ITI0 IpeJjcTaBIenHst (37) HesIBHO Hepeadadae, 1o
inmi BakymBi (3 moruisiy BIUIMBY Ha guHamiky BBIT)
mapaMerpu 3aJIUMIalThCAd HE3MIHHUMEI a00, MpUHAMHI,
IXHI 9aCOBI KOJIMBAHHS B3a€MHO KOMIIEHCYIOThCs. Jlo Ta-
KHUX NapaMeTpiB, HANPUKJIAJ, MOXKHA BigHecTH (OKpIM
BPAXOBaHUX Y MOJIEJI JIep:KaBHOTO OOpPTy Ta PiBHS MO-
JIATKOBOI'O HABAHTAYKEHHsI) CTAH EKCIIOPTHO-IMIOPTHUX
BiJTHOCHH, CBITOBI IliHM Ha TI€BHI KATETrOpil TOBapiB UM MO-
CJIYT, PiBeHb Ta XapaKTep BUJIATKIB OI0KeTy Toto. To-
My cdepa 3aCTOCOBHOCTI 1€l MOJIe/i OOMEXKYIOThCS Ta-
COBHMMU IHTEpPBAJIAMHA 3 BiHOCHO CTaOIIHHOIO COIiaIbHO-
E€KOHOMIYHOIO CUTYAI€I0. ZIKIIO TOBOPUTH MIPO TacOBUIA
irTepsadt Bij 2000-ro g0 2011-ro pokis, TO B IIbOMY BU-
MaJIKy CTOCOBHO CTabIMBHOCTI BUHUKAIOTH IEBHI ITLJIKOM
ob6’ektuBHi cymuiBu. CiToBa Kpmsza 2008 poky sgkicHO
BIUITMHYJIA HA CTAH €KOHOMIKY Y KpalHu. 3 HOTVISIY MOJe-
Ji 11e o3Ha4ae, mo Bij 2008-ro poky mapaMeTpu MOJEII,
sIKi BXOJATh y Bupa3 (37), Morum 3MianTucs. Tomy st
TIOJIIIITEHHS STKOCT1 TPOTHO3Y MU HAJIAJIi BUXOJUMO 3 TO-
ro, mo poskias (37) mae Micre, onHAK HapaMeTpH, 110
BXOZATH 70 Bupasy (37), /s eKoHOMIKN YKpalHu pisHi
3a mepiogt Bizr 2000-ro o 2008-ro poky Ta 3a mepioj Bij
2009-ro 7o 2011-ro poky. g po3paxyHKy mapaMeTpiB
MOJIeJIi BUKOPUCTOBYEMO CTATUCTUYHI JaHI MOJ0 PiBHS
BBII, nogaTkoBoro THCKY Ta jepKkaBHOro 6opry 3a 2000-
2011 poku. Jlani naBegero B Tads. 2. Tam 115 peasbrHOTO
BBII Bkazanwmii upupicr (y Bizcorkax) 10 HOIEPETHBO-
ro poky. PiBenb mogaTKoOBOTO THCKY ITOJIAHO Y BiJICOTKAX
1o piasg BBII 3a Toit camuit nepioa. ani momgo piBHs
IOIATKOBOTO THCKY PO3PAXOBAHO SK BiTHOIIEHHS CyMU
MMOJATKOBUX HAIXOKEHD JI0 3BEIEHOTO OIOMKETY Ta Cy-
mu BBII 3a Binnmosigauit pik. ep:xaBuuit 60pr yKazaHo
y Bigcorkax g0 BBII. Buximgui cratuctuyni mami B3dATi
3 caiitiB JlepkaBHOTO KOMiTeTy cTarucTuku, MimicTepc-
rBa dinancis ta Hanjonanbuoro 6anky Ykpalnu (aus.,
Hanpukia, [58-60]).
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Pik | 3mina BBII (y % no Ilomarku Jep>xkaBuuii 6opr
nonepenHboro poky) | (y % mo BBII) (y % mo BBII)
2000 5.9 18.41 37.8
2001 9.2 17.98 31.0
2002 5.2 20.10 28.6
2003 9.6 20.32 24.7
2004 12.1 18.30 19.6
2005 2.7 22.21 14.3
2006 7.3 23.11 12.1
2007 7.9 22.37 9.9
2008 2.3 23.96 13.8
2009 -14.8 22.78 24.9
2010 4.2 18.95 29.6
2011 5.2 25.42 27.2

Hani mozno pisasa peansuoro BBII (3mina y % mo nonepemaporo poky), mogarkis (y % mo BBII) ta mepxkasnoro 6opry (y

% no BBII).

JIjis1 IPAKTUYHOrO BUKOPHMCTAHHS BUXiJHE DIBHSHHS
(36) mogmesi (3 ypaxysauHsiM criBsinHomensst (37)) 3Be-
JIEHO JI0 BULJISITY

dln(z(t))

o = A+ Bx(t) + Cn(t) + Dr(t).

(38)
[Togasbmmit asropuT™ po3paxyHKIB mapaMerpiB Mojiesi
epeadadae peasizaiio TaKuX eTaliB.

e Ha ocroBi manmx 1ab. 2 po3paxoByeEMO 3HAYECHHS
BBII 3a pizui poku. IIpu npomy mapamerp x (pi-
BeHb BBII) Bu3HaeMO y BiJHOCHUX OJIMHUISIX [0
pisas BBII 3a 2000 pix (to6To pisers BBII 2000-
IO POKY HPUHAHATO PIBHUM 3a OIUHUINO).

e Ha ocuoBi manux 1yis mapameTrpiB x, n, r iy =
In(z) MeronoM iHTeproAnil ClUIAfHAMYU BiIHOBIIIO-
eMo BifnmosinHi dyHKIioHANBH] 3a7exHOCTI Z(t),
n(t), r(t) iy(t).

e 3a Bimomumu 3asexknocramu z(t), n(t), r(t) i y(t)
METOJIOM HaliMEHINX KBa/IpaTiB HA OCHOBI CHiBBiI-
norrerns (38) po3paxoByeMo napamerpu Mogesi A,
B, C'i D (nns nepionis 2000-2008 pokis ta 2009-
2011 pokiB KoediIileHTH PO3PAXOBYEMO OKPEMO).

e [Ticist Toro sik mapamerpu A, B, C' i D pospaxo-
BaHi, PO3B’A3yE€MO B UHMCJIOBOMY BUTJISIIII DiBHSIHHS
(36). Lleit po3s’s130K, bakTUIHO, 1 € TOJIOBHUM DPe-
3YJIbTATOM MO/IETI.

ITicia BUKOHAHHS BCiX O3HAYEHUX MIPOIEIYP MU OTPUMAa-
s Taxkuit Bupas st GyHKil k(x, n, ) s nepiomy Bin
2000-ro 1o 2008-ro poKy:

k(x,n,r) = 0.365 — 0.1402 — 0.237n — 0.273r,  (39)

TOOTO KoedirienTn Moaemi MaioTh 3Hadenusa A = 0.365,

B = —0.140, C' = —0.237 ta D = —0.273. dna mepioxy

Bizt 2009-ro ;10 2011-ro poky BiAIOBiHUI BUpa3 MaTUMe
BUTJIST,

kE(x,n,r) = —0.164 4 0.2752 — 0.977n — 0.0r,  (40)
TOO6TO (PEHOMEHOJIOTIUHI HmapaMeTpu MOJEJ JJIS IHOTO
9acoBOro iHTEepBaJy npuiiMaioTh 3Hadenns A = —(0.164,
B =0.275,C = —-0.977 ra D = 0.0.

SHaueHHsI, OTPUMAaHI it (PEHOMEHOJIOTIYHUX IIapa-
MeTpiB MojieJii, MOTPeOYIOTh MEBHOIO aHajizy. A came,
mapamerpu C Ta D BU3HAYAIOTH “DEaKIiio’ BiITHOCHUX
remmi 3mian BBII npm 3mini BigmoBiaHO mMOZATKOBOTO
HaBAaHTAXKEHHs Ta JepKaBHOTO Oopry. Jlms momeni tre-
piomy 2000-2008 pokiB obuBa 1 MapaMeTpu BiJ eMHi,
10 o3Havae 3MeHIrenas Temiis npupocty BBII 3i 36im6-
[IEHHSM K [TOATKOBOTO HABAHTAYKEHHS, TAK 1 JIeprKaB-
noro 6opry. [Ipudomy 11 KoedillieHTH OTHOTO MOPSIKY
(3a aBCOMIIOTHOIO BEJIMYMHOK), IO JIA€ IMiJCTABH CTBED-
JKyBaTH, MO e(@eKT Bia 3MIiHE MOJATKOBOTO HaBaHTa-
JKEHHS Ta JIEPKABHOrO 60pry (AKImo IX pO3paxoByBATH y
BisiHOCHUX ommHUISX s10 piBHa BBII) npubimsHo omHo-
ro nopsaky. s momeni 2009-2011 pokis napamerp D
daxkTIHO T0piBHIOE HysIeBi, mpoTe mapamerp C 3a abco-
JIIOTHOIO BEJIMYMHOIO 301/1bINuBCs Oinbie HiK y 4 pasm.
Omxe, sIKIO HETATUBHA “/1ist” ep:KaBHOTO 6opry (3a Bij-
HOBiZHU mepiof]) HefiTpai3oBaHa, TO eKOHOMIKA CTAJIa
BKpail Iy TJIMBOIO 70 PiBHS MOJATKOBOTO HABAHTAYKEHHS.

o cTocyeTbest po3B’si3Ky AuEPEeHIaIbHOTO PiBHAH-
HsI, TO OCKUIBKM BiH OTPpUMAHWI y YUCIOBOMY BUTJISI,
npudoMy i dacoBux iHTepBasiB 2000-2008 pokis Ta
20092011 pokiB po3B’si3KM Pi3Hi, TO Pe3yJabTaT KpAaIle
poisrocTpyBaTu 3a momomorono rpadika. Ha puc. 4 mo-
Ka3aHo ctaTucTtudHi fgani jisa pisusg BBII 3a pisni pokn
(y Bimaocuux omunungx no BBII 3a 2000 pik) Ta Teope-
TUYIHA KPUBA, IO MOOYIOBaHA HA OCHOBI PO3B’SI3KY pPiB-
HsHHs (36). TeopeTnvyHa KpUBa JOCUTH HEMOTAHO OIHCYE
craructudHi jani. Maemo mifcraBu odiKyBaTH, IO TTPO-
THO3, BUKOHAHUI HA OCHOBI 3AIIPOIIOHOBAHOI BUIIE MOJIE-
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JIi, MaTUMe BHCOKWII CTYIiHb mocTtoBipHOCTI. IIpn mpomy
CJIJT y3sITH JIO yBarw TaKWil IPUHIIUIIOBANA MOMEHT, IO
OB’ sI3aHUI 3 METOJIOJIOTIEI0 MiIXO/LY, SIKUil MU BUKOPYC-
taau. Bin 6a3yerncs, cepes iHmoro, Ha mo0y1oBi iHTEp-
moJATiitHOT 3aJtexkHocTi At pisast BBII 3a poku Big 2000
z10 2011, Cutigr po3ymiTw, IO 15 iHTEPIIOJISIITHA 3a/1e2K-
HiCTh He MOXKe OyTH BHKOPHUCTAHA JJIsi [IPOTHO3YBAHHSI
piBasa BBII B maitbyrapomy. Came 171 MOXKIUBOCTI BU-
KOHAHHSI TAKOT'O IIPOTHO3Y i PO3B’SI3YETHC AudepPeHITi-
anbHe piBHAHHS (36).

.0
2000 ~ 2002 ° 2004 ° 2006 = 2008 = 2010
Pokn

Puc. 4. Huuamika BBII 3a 2000-2011 poxku. 3unauenus
BBII nmomano Bimaocao BBII 3a 2000 pik. Crarucruyni mani
npejicTaBiieHi y BUDIsiai KBajaparie. CylijibHa KpuBa Bimo-
BiJla€ TEOPETHYHUM PO3PAXyHKaM Ha OCHOBI piBusanusA (36) 3
ypaxyBaHHsIM: a) criBsigHomenHs (39) must pokis 3 2000 mo
2008 Ta 6) cuiseignomenns (40) asst pokis 3 2009 mo 2011.
IIrpuxoBani BepTUKaJbHI JiHII, IO BUIISAIOTH Aiana3oH 3
2008 mo 2009 poky, BU3HAYAIOTH MEPIoJ, 3a SIKU ITapaMeTpu
MO/IeJIi PO3BUTKY €KOHOMIKHU 3MIiHIOIOTHCs AKicHO. ToukH Jijist
pieasa BBII 3a 2008 Ta 2009 pokn 3’¢aHani mpsiMoro JTiHI€TO.

3okpema, st mporHo3yBanis npupocty BBIT y 2012
porii HeoOXiTHO BKa3aTHU PiBEHb IMOJATKOBOI'O TUCKY Ta
nmepxkaBHOro 6opry. depzxasuuii 6opr 3pic mo 28.3% Bix,
pieusa BBII [58-60]. Pisennb mogarkis y 2012 pori cra-
HoBUB 24.1% Bin pieas BBII (pospaxoByeThest Ha OCHOBI
JaHuX, npezacrasiennx y [58-60]). Ilpu Takux mokasHu-
KaX MOXKHA OYiKyBaTH, 3TiJIHO 3 PO3PaXyHKaMI Ha OCHOBI
mogesi, npupict BBII na pisni 4.1%. Take snadenns e
JIOCUTDH OJIM3BKUM JIO0 TOTO, sike Oy/10 3akjaajeHo B Bio-
ket Ykpainn na 2012 pik (a came, 3.9%). Arencrso
Fitch Ratings y xoBtHi 2011 poky mporrosysaJso B 2012
poni npupict BBII Vkpaiuu wa pisui 4.0% [61]. Bomxso-
vqac 3a nannmu JlepxkkomcraTy, peasibae 3poctants BBIL
y 2012 pori cranosmio 0.2% [58-60]. Takwuit pe3yabrar
MOKH& IHTepHpeTyBaTu i MOACHIOBATH IIO-PISHOMY: 30-
KpeMa, MOYKHa [IPUILYCTUTH, IO OMIIiiiHa CTATUCTUKA HE
ITIOBHOIO MipoI0o BijoOpakae “cuiry”’ 1moJIaTKOBOTO HaBaH-
TaXXeHHs — 30KpeMa, He BPaxXOBY€E HOTro KOPYMIHHOTO

cknaganka. Pisens nmpupocty BBII B 0.2% Mmas 6m Oy-
TH IpU HojaTKoBOMYy HaBaHTakenui B 30.1% Bim pis-
nsa BBII. “Kopynmiitna” pizaung B 6% nomaTky B HOMI-
HaJIbHOMY BHUPaKeHHI € BEJIMINHOIO OJIM3BKO 85 MiTbAp-
miB rpuBeHb. {1 TOpIBHAHHS — CYKYIIHI BUIATKA 3Be-
JIeHOTO Jiep2KaBHOTO Ofokery y 2012 pori HA 060poHY
CTAHOBJISATH OJTU3BKO 15 MiJIbIP/IiB IPUBEHD, & HA OCBITY
(Bcro) — Tpoxu meHmte 102 Minbsap/is rpusess [59, 60].

BN CHOBKMUI

Aximo roBopuTH PO MATEMATUIHUI altapaTr CyJIacHOl
€KOHOMIKH Ta TMOPiBHIOBATH HOTO 3 THMMU IIiIXOaMU, 110
BUKOPHUCTOBYIOTHCS B €KOHOMDI3UII, PI3HUIA HE 3aBXKIN
OyBae 04eBUIHOIO (UM, Kpallle CKa3aTH, i1 He 3aBXK 1 Jier-
K0 copmyioBaTu). € Ba MOMEHTH, Ha $Ki, 3 HAIIO-
ro TOTJIsITy, CJi/T 3BepHYyTH yBary. llepmmit crocyeTbes
“niepmonpuyann’, a60 6a30BUX MOJIOXKEHb, HA IKUX OVITy-
€ThCA MOJZIEJIb. 1OMY OIWH i3 MUIAXIB, SKUM DPYXa€ThCH
exonodizuka, — 1ie 3acrocyBanns (HI3UIHAX 3aKOHIB (du
TAKUX IIOJIOXKEHB, sKi BUBOJATHCS 3a MPUHITUIIOM aHa-
JI0TiT i3 bI3MIHIMHI 3aKOHAMH) 710 eKOHOMIUHHUX CHCTEM.
Takwmit migxin € TpoaAyKTUBHUM. BiH 103BOJIsIE OTpUMY-
BATHU IiKaBi i, TOJIOBHE, 3MiCTOBHI pe3yabraru. Pazom 3
TUM, HOTO TOJIOBHA BaJa IOB’s3aHa 3 MHUTAHHAM “‘QyH-
JaMeHTaJIbHOCTI” miaxomiB. 30KpeMa, JaJieKo He BCi da-
xiBmi (mepemycim npodeciiini eKoHOMICTH) CHPUIMAIOTH
METO/I IIPOBEJIEHHs aHaJIOTI] 3 (DI3UIHUME SIBUIIAMU Ta,
nporiecaMu. Be3yMOBHO, He 3aBXKU TaKa apryMeHTallist
MIPOTH METO/IIB eKOHOMI3UKN € 06’€EKTUBHOIO Ta OOI'PYH-
ToBaHO. BomHouac muraHHS MO0 (POPMYJTIOBAHHS Ta
Bepudikaliil 6a30BUX MOCTYJIATIB Ta MPUHITAIIB Y IIOMY
BUIAJKY 3aJUMIAETHCS BiIKPUTHUM.

Hpyruit MOMeHT, AKuil BUPi3Hsie eKOHODI3NKY Ha (OHi
3araJbHUX €eKOHOMIYHUX METOJIIB JIOCJI PKEHHS, He TaKU i
OYEBWIHUIA, SIK TIEPINNiL, ajie, 3apa30M, He MEHI BarKJIN-
Buii. CTOCY€E€ThCsI BiH THIIOJIOTIT MOJIeJIel, siki BAKOPUCTO-
ByIOTh npu MmozestoBanHi. “Kinacuani” exkoHoMidHi -
XOJW Ta METOIN IepeadadaloTh MEeBHI CTAHIAPTHI CITO-
cobu Ta aJrOPUTMH TECTYBAHHS MoJeseit i 6a3yoThes,
K TPABUJIO, HA TIEBHOMY BiJTHOCHO CTAJIOMy HaOOpi arl-
pokcumytounx 3asexkunocreil. Cami mojesi opieHToBaHi
Ha OTPUMAaHHS KLIbKICHOTO Pe3ysbTary. 3 HOrsmay di-
3UYHOI METOJIOJIOTIT, TaKUi CIIOCIO MOJIEJTIOBAHHST MOYKHA,
6ys10 6 Ha3BaTHU JOCUTDH oBepxoBUM. Mosesi ekonodizn-
KW, sIK TIPaBUJIO, BUPI3HIIOTHCS CyTTEBUMU HETIHINHIMMI
3B’sI3KaMU I OpI€HTOBaHi, K 3a3HAYAJIOCS HA MOYATKY,
Ha OTPUMAHHS HE CTiJIbKHU KiJIBKICHOTO, CKIJIbKU SIKiCHO-
ro pe3ysabrary. I xoua HoCUTh 9acTo Taki eKoHOMI3ndHi
MOJIeJIi B €KOHOMICTIB He OTPUMYIOTH CXBAJEHHSI BHAC-
JIIOK “KiIbKiCHOT HeHaJifHOCTI”, HAM BUIAETHCsI, IO Ta-
KWit Tiaxisn € GBI I'PYHTOBHUM TOPIBHSHO 3 TIO0Y/IOBOIO
perpeciifHnX MoJieJiei, OCKITbKN JO3BOJISE€ aHAII3yBaTH
xapakTep OYHKIIOHATHPHIX 3B A3KIB B €KOHOMIUHI cuc-
Temi. Ileit croci6 MosemoBanHs JiorivHO Oy/10 6 Ha3Ba-
T “DYHKIIOHATLHIM MOJICJTIOBAHHAM , 1 Y HHOTO, MOYKHA,
OYIKYyBaTH, HEIIOTAHE Maii0yTHE.
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The methods of econophysics are used for the modeling of processes which are associated with the development
of macroeconomic system. The influence of diverse modes of taxation (different types of fiscal policy) is investigated.
The dependence of total the overall taxation income on the effective taxation rate (Laffer curve) is calculated. The
models are considered for the prediction of gross domestic product (GDP) dynamics. The model is proposed (and
its parameters are calculated basing on statistical data) that allows making short-term predictions for Ukraine’s
GDP dynamics.
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