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AHAJII3 THBECTUIIIMHUX 1 COITATbHO-EKOHOMIUHUX ITPOIIECIB METOJAMMA
MOJE/IIOBAHHA OBMEXEHUX MHO2KVUH BATATOBUMIPHUX JAHUX

In this paper the analysis of development of economic region of Ukraine is performed with the use of statistical data.
The special features of mathematical models construction techniques for analysis and short- and medium term
forecasting of regional macroeconomic processes are considered. The approaches are studied to constructing
mathematical models with short time series and with the use of intellectual data analysis techniques such as principal
component method, Bayesian networks, regression with lagged variables, extended autoregression and trend
polynomials. Examples for constructing forecasting models for a regional net product and investments in Cherkasy
region are given. Using the models constructed three scenarios are defined for the regional net product development:
optimistic, nominal and pessimistic. It is shown that even with the nominal scenario for the period till 2015 the
region will get enough investments into basic capital that will provide a simple renovation of production; and in 2020
it is possible to reach the level of extended renovation. The descriptions of the methods used are also given.

Beryn

®dinaHcoBa Kpu3a MpPOAEMOHCTpYyBaja UyTJIU-
BiCTh €KOHOMIYHOI CHCTEMM KpaiHM IO 3MiH, IO
BimOyBalOTLCSA Y CBITOBili €KOHOMIlli, BiA3HauWJa
CTIMKICTh PErioHiB, OCOOJMBO arpapHuX, y MpOTH-
Jii Kpu3oBuM siBuliaM. Tomy 00’€KTUBHOIO HEOO-
XiIHICTIO € 30CEPEMXKEHHSI YBaru Ha peTiOHaIbHil
CKJIa/IOBiil peopMyBaHHSI €KOHOMIKH, ITiABUILEH-
Hi poui ii iHBecTUIiliHOI cKiamoBoi. OOCsArM iH-
BECTHUILIil, 30KpeEMa [JisI arpapHOro perioHy, He €
Oe33amepeyHo BU3HAYAJBHUM (PaKTOpOM €KOHO-
MiuHOro 3pocTtaHHs. He meHin cyrreBumu ¢axro-
paMu € oOpraHizalisl iHBECTMLIHOIO IIpPOLIECY,
MPOTHO3YBAaHHS Ta IJIaHYBaHHSI iHBECTMLIH, 1X Te-
puTOpiasibHE PO3MILLIEHHS Ta CIIPSIMYyBaHHS.

KopekTHe miaHyBaHHSI MailOyTHBOIO pPO3BUT-
Ky COLiaJIbHO-€KOHOMIYHUX i (piHAHCOBMX IIPOIIE-
CiB TPYHTYEThCS Ha OLIHKaX IMPOTHO3iB, 00Yuce-
HHUX 3a JOIMOMOTOIO0 BilTIOBIIHUX (aJeKBAaTHUX) Ma-
TeMaTUYHUX i CTaTUCTMYHUX Momeneit [1, 2]. asg
pO3B’s13aHHS 3a1a4 KOPOTKO- i cepeaHbOCTPOKOBO-
ro IMPOrHO3YBaHHSI CHOTOAHI 3aCTOCOBYIOTH METO-
I, 110 IPYHTYIOTbCS Ha Pi3HUX iIesIX CTOCOBHO
MoOya0BU TIPOTHO3yIOUMX Mopeneit [2, 3]. Haii-
OiTbII MOMYJSIPHUMM € BiITHOCHO TMPOCTi Yy MOOY-
JIOBi Ta TMOAAJIbIIOMY BUKOPUCTAHHI MOJEi MHO-
JKMHHOI perpecii, aBToperpecii 3 KOB3HUM Cepel-
HIM, HEMpOHHI MepexXi, HEUPOHEUiTKi CTPYKTYpH,
MOJIeJIi Ha OCHOBiI HEYIiTKOi JIOTIKM, pEerpecisd Ha
OMOPHUX BEKTOpaX, WMOBIpHICHI Mozesi OalieciB-
ChbKOTo TUMy Ta iH. [3]. Y BumamKy HasBHOCTI B
MOJIEJIbOBAaHUX MpoLEecaXx HEBU3HAYEHOCTE CTaTu-
CTUYHOIO 1 CTPYKTYPHOIO XapakTepy IpUAHSTHI
pe3y/bTaTu CTOCOBHO OLIiIHOK TMPOTrHO3iB MOXHa OT-
puMaTHy 3a JOMOMOIOI0 HEYITKOI JIOTIKA Ta WMOBIp-
HICHUX Mofeieii, 30KpemMa 0alieciBCbKUX Mepex [4].
baileciBcbka Mepexa — WMOBIpHiCHa MOJENIb Y

BUIJISAII CIIPSIMOBAHOIO allMKIiYHOro Tpada, Bep-
IIIMHAMU SKOTO € BXiAHi Ta BMXiAHI 3MiHHi IIpolle-
Cy i Oyru $IKOro BKa3ylOThb Ha HasiBHiI IIPUYMHHO-
HaCJIiOKOBi 3B’SI3KM MiXX BHUOpaHUMHU 3MiHHUMU.
KoxHa 3MiHHa XapakKTepu3yeTbCS TAOJIULIEID YMOB-
HUX KMOBIpHOCTE, sika (POPMYETLCS HAa OCHOBI
anpiopHoi iH¢opMalii Mpo 1i 3MiHHI y BUIISAAL
€KCMEPTHUX OLIIHOK i CTATUCTUYHUX JaHUX.

VY crarti nogaHo pe3yabTaTW aHajidy Ta MO-
JIeJIIOBaHHST BaXKJIMBUX MOKA3HUKIB PO3BUTKY CHUC-
TeMU IHBECTULIMHOI AistmbHOCTI YepKachbkoi obJa-
CTi, 5IKa € JIiIepOM 3 BUPOOHMLTBA MPOAYKIIil Cilb-
cekoro rocrnomapetBa (7 % BajgoBOi  IIPOMYKIIil
CIJTBCBKOTO TocromapcTBa YKpaiHu), aje 3a peil-
TUHIOM iHBECTULIHOI MPUBAOJUBOCTI TPUBAIUUN
yac 3aitMae juiie 13 micue (B 2004 p.) cepen iH-
mux objlacteil. AHajJoriyHa CUTYallisl cIiocTepira-
€TBCS 1 B TaKuX TpaIMLINHO arpapHUX perioHax,
gk Binnunpka, [TonraBcbka, CyMchbka, XMeTbHULb-
Ka, XepcoHChbKa 00J1acTi.

ITocTanoBka 3amaui

MeTta po6OTM — BUKOHATHU aHaJi3 CTaTUCTWY-
HUX JAHUX CTOCOBHO PO3BUTKY BMOPAHOIO PETiOHY
VYKpaiHu 3 MeTo0 MoOYyI0BM MaTeMaTUYHUX MOJE-
JIe 3 ypaxyBaHHSIM KOPOTKHMX BUOIPOK; JJIsI KOPOT-
KOCTPOKOBOI'O MPOTHO3YyBaHHS TMOOYIyBaTu MOAEINi
MHOXWHHOI perpecii, B T.4. MOJ€Ji pPeAyKOBaHOIO
TUIly, OTPUMaHi 3a METOJOM TOJIOBHUX KOMIIO-
HEHT; MOOyayBaTu WMOBIPHICHY MOIEIb y BULJISIL
OaileciBCbKOI Mepexi 111 BU3HAUYEHHS 3HAUYMMUX
3MIHHMX; CTBOPUTU MOIEIb y (GOpMi pO3IIUpeHOL
aBTOpPETPECil [Ji1 JTOBIOCTPOKOBOTO MPOTrHO3YBaH-
Hs; 3aCTOCYBaTM MOOYIOBaHiI MOAEi IJs1 OLHIO-
BaHHSI KOPOTKOCTPOKOBMX IIPOTHO3iB i BHUKOHATU
MOPIBHSJBHUM aHali3 OTpPUMAaHUX pe3yJIbTaTiB.
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Oc00JMBOCTI MATEMATHYHOTO MOJIEJIIOBAHHS Ha
KOPOTKHX BHOipKax

OnHa 3 roJIoBHUX TPo0JieM Tpy MOOYIOBI Ma-
TEeMaTUYHUX MOJENE E€KOHOMIYHMX TPOLECIB —
1Ie HEOOXigHICTh HAasSBHOCTI HOCTAaTHHOIO OOCATY
CTaTUCTUYHUX HAHUX JJISI BUSIBJICHHS 3aKOHOMIp-
HOCTEli, OLIHIOBAaHHSI aIeKBaTHOI CTPYKTYpu Ta
00YMCIIEHHS OLIIHOK TapaMeTpiB MOAEII.

IcHyroua cucrema 300py Ta HAKOIIMYEHHS
CTaTUCTUYHOI iH(popMallii, 0OMeKeHHS 1IOA0 KOH-
GIigeHIIMHOCTI OKpeMMX TOKA3HUKIB, amarrailis
CTaTUCTUYHOI METOMOJIOTII 10 MIKHAPOAHUX CTaH-
JIapTiB YCKIAIHIOWTh (DOPMYBAaHHS ITOCUTH BeJIu-
KMX HaOOpiB psOiB 4YacCOBUX JAaHUX BIOIOBITHUX
nokasHuKiB. Ile mpu3BogUTH A0 TOrO, 1O HPU MO-
OylOBi aJeKBaTHUX MaTeMaTUYHUX MoAeael s
pETiOHAJILHOTO PiBHSI HEOOXIAHO ILIMPIIE 3aCTOCO-
BYBaTHM Cy4YacHi iHTEJEKTyaJbHi 3acoOu, 37aTHi
MnpaloBaTu Ta BUSBISATA 3aKOHOMIPHOCTI Ha KO-
POTKHMX YacOBHUX BUOiIpKaxX TaHUX.

ITpoGiema noOya0BU MaTeMaTUUYHUX MOIEIEN
Ha KOpPOTKMX Habopax JaHWX y CTaTUCTUL OilbLil
BiZoMa TIiIl Ha3BOIO “TIPOKJIATTS po3MmipHOcCTi”. Ha-
MNpUKJaa, BicbMOMa TOYKAMW MOXHA IIUIbHO 3a-
MOBHUTU OJHOBUMIpHUI a00 TBOBUMiIpHHUM IIpOC-
TOpHU, ajie 1i XX BiCiM TOYOK OyayThb JOCUTb PO3pi-
JIDKEHO 3aIllOBHIOBATU TPUBUMIPHUM MPOCTip, a IS
BUMAAKY NMOOYyIOBU MOJEJi 3a AecsITbMa BUMipaMu
Ha CIMHaAALSITU 3MIHHUX 1Ii 3K TOYKUA OyIyTh Oilb-

1Ie cXOXI Ha BiggajieHi OoIHa BiA OMHOI raJIaKTUKU
y BcecsiTi (puc. 1).
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Puc. 1. Imoctpalist mpo6aeMu “TIpOKJISTTS pO3MipHOCTI”

Jns BUpillleHHST L€l Mpo0seMu 3anmpoIroHO-
BaHO CKOPUCTAaTUCh CTaTUCTUYHUMU TapaMeTpaMM
i MeToJaM1 MONEPEAHBOTO BiAOOPY HAMOLIbII 3HA-
YUMMX 3MIHHHUX IIpOLIECy, a came: KpuTepieM R-
KBagpar, 0alf€eCiBCbKOI0 MepexXelo Ta METOIOM Io-
JIOBHUX KOMITOHEHT.

Onuc CTATHCTHYHUX JAHUX

Jnsa nobymnoBuM MareMaTUYHUX MOJAEIeN BU-
KOPHUCTAaHO CTaTUCTUYHI AaHi CTOCOBHO YepKach-
Koi o6nacti 3 2000 o 2011 pp. [5, 6].

BubpaHi 3MiHHi HaBeneHo y Tab. 1.

VY nopanbpiiioMy Takox Oyne BUKOPUCTOBYBA-
TUCS 3MIHHA Y, LIO SBISE COOOIO BAJIOBUIA perio-

HanpHUM TipoaykT (BPII) 3a momepenHiit pik, T00-
To y(k)=y(k-1).

Tabauysa 1. 3MiHHI, 110 BUKOPUCTOBYBAIKCS JIJISI MOJETIOBAHHS, i iX omuc

3MiHHa Onuc 3MiHHOT OauHULS BUMIpY
y BasnoBuii perioHaabHUit MTPOAYKT (Y (PaKTUUHMX 1IiHAX) MJIH I'pH
Xo1 IuBecTMIlii B OCHOBHMI Karitaa (y (haKTMUHUX LIiHaX) MJIH T'pH
Xo2 OcHoOBHi 3acobu (y (hakTUYHMX 1iHaX, Ha KiHELb POKY) MJIH TpH
Xo3 OO0car iHHOBaLIMTHUX BUTPAT y MPOMUCIIOBOCTI THUC. TPH
Xo4 IHaeKC crnmoXuBYMX 1iH (TPpyAeHb IO TPYAHS MOMEePeIHBOTO POKY) BiZICOTOK
Xos OO6cHr peasizoBaHOi MPOMUCIIOBOT MPOAYKIii (pobiT, mocayr) (y hakTUIHUX 1iHaX) MJIH TpH
Xo6 IMponyxiiist cinbebkoro rocroaapcTa (y nopiBHsHMX LiHax 2005 p.) MJIH TpH
Xo7 OO6car peasizoBaHoi OyiBeIbHOI MPOAYKILil (y DaKTUIHUX 1TiHAX) MJIH TpH
Xos Joxoau HaceneHHs MJIH TPH
Xo9 PiBeHb 3apeecTpoBaHOrO 0€3podITTS (Ha KiHEllb POKY) BiZICOTOK
X0 CepeHbOpPiUHA KiJIbKICTh HAaiMaHUX MpPalliBHUKIB THC.
X1 CepenHbopiuHa HOMiHAJIbHA 3apO0iTHA IUIaTa IpH
X1z 30BHIllIHS TOPTiBJIsI TOBapaMu, €KCIIOPT muH pon CIIA
X3 30BHIillIHSI TOPTiBJII TOBApaMU, iMIIOPT muH pon CIIA
Xi4 Ilpsimi iHO3eMHi iHBecTULlii B 001aCTh tuc. noa CIIA
Xi5 Po3npioHuit ToBapoobir minnpueMcTB (y GakTUUHUX LIiHAX) MJIH I'pH
Xi6 BinnpasneHHs1 (epeBe3eHHs1) BAaHTaXiB yciMa BUJaMMU TPaHCIIOPTY MJIH T
X7 BinnpasneHHs (riepeBe3eHHs1) MacakKupiB TPAHCIIOPTOM 3araJbHOTO KOPUCTYBaHHS MJIH OCi0
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IToOynoBa mMomesTi MHOKHHHOI JIaroBoi perpecii
3 BUKOPUCTAHHAM KpuUTepilo indopMaTuBHOCTI
s mporHo3yBanns BPII

Y 3B’I3Ky 3 TUM, 1110 HaBYajbHa BMOipKa Ha-
HUX CKJIAJAEThCS JIMILE 3 JECSITU TOYOK, a 3MiH-
HUX aHaJli3y, 1110 MOXYTb OpaTu y4acTb y 1MoOya0Bi
MOJIeJli, CIMHAALATh, IS BigOOpy HaKOLIbII 3HA-
YUMMX IIPOIIOHYETHCS BUOUpATU Ti, SIKi OalOTh
Kpallli 3Ha4eHHs 3a KpurepieM R-kBampat [7]:

R2 — Var(f)
var(y)

ne var(y) — OUCIepcis 3aJiexkHOi 3MiHHOI, OlliHe-
HOI 3a JONOMOIOI MOOYIOBaHOI MaTeMaTU4YHOI
Mojeni, var(y) — BHUOiIpKOBa IMCIEPCisl 3aJeXXHOI
3MiHHOI, OLIIHEHOI 3a JOIIOMOIOoI0 ii (PaKTUUHUX
3HAYeHb; TSI afeKBaTHOI Moxemi R2 — 1.

J1s1 TIpOCTOTU PO3IJISIHEMO TIPUKJIIAA, KOJIM

IS MOOYI0BM MOJIEJi MOXHa CKOPUCTaTUCh TPbO-
Ma PErpecopamu: X, Xx,,X; (Tabiu. 2, puc. 2).

Tabauys 2. Ipukinag moOymoBH MOIET HA OCHOBI
KpuTepito R-kBampar

Monenb 3MiHHi R-xBagpar
X3 0,31
Mopeni
Ao X, 0,27
3 OJHI€ET 3MiHHOT
X 0,01
, Xy X3 0,6
Mopeni
. X3 0,33
3 IBOX 3MiHHHUX
X, X, 0,32
IToBHa Moaenb X15 X5, X5 0,57
0,8 -
0,7 4
0,6
£ 0,54
o
g 04
¥
& 0,3 ®
0,2 4
0,14
0 T T T 1
0 1 2 3 4

KinbKicTh 3MiHHMX

Puc. 2. 3miHa 3HaueHHsI R-KBampaT 3aJIeXXHO Bill BKIIIOYCHHS
perpecopis y Mojeib

IToGynoBaHa 3a MM IiAXOAOM MOJEIb MHO-
>KMHHOI perpecii Mae BUTJISIL

y(k) = 1215 -2,8428 x5 (k — 1) + 3,8722 x4y (k — 1) —
~0,000923 - xgg (k — 1) +23,2503 - x;9(k — 1) +
+52,8486-x;,(k — 1) - 12,1045 - x,5(k - 1).

Jnsg noOGynoBaHOT Mofei cepelHsl abCoIoTHa
noxubka B npoueHrax (CAIII) nopisHioe 3,23 %.
®opmyna nna oouncneHHss CAIII mae Bursm:

cAnm =100
noig

y—ﬁ‘
y

e n — KUIbKICTb BUMIpiB, y — peajibHE 3HAUYE€H-
HY, y — IPOTHO3HE 3HAYCHHH.

3MeHImeHHs pO3MIPHOCTI MPOCTOPY 3MiHHHX 32
METOJIOM T'OJIOBHUX KOMIIOHEHT

OgHUM i3 JOCUTh KOPUCHMX ITiIXOAIB € BU-
KOPUCTAaHHS  METOAY  TOJIOBHMX  KOMIIOHEHT
(MI'K), mo 6yB 3anporioHoBanuii K. ITipcoHom y
1901 p. CyTh MeTOmy TOJSITa€E B TOMY, 110 BM3Ha-
Ya€eThCsl Habip OPTOTOHAJIBLHUX BEKTOpIB, SIKi Kpa-
1IIe BChOTO OIKCYIOTh HAIlpsM 3MiHU B JaHUX I1O-
PiBHSIHO 3 BXiIHUMM JAaHMMM y ITIOYATKOBOMY BU-
TJIS.

Y 3arajibHOMY BUIIAAKY (haxiBLi pamsiTh BUKO-
PUCTOBYBaTU IS aHai3y TaKy KiuJIbKiCTb KOMIIO-
HEHT, 11100 cyma iX BJaCHUX 4uces Oyna OiIblIO0
3a 80 a6o 90 % KinbKOCTI BXigHUX 3MiHHUX. ToOTO
IUISL 3aaHOiI MHOXWHM JaHUX TOCTaTHBO IEpIINX
TPHOX KOMIIOHEHT TOMYy, IO IX cymMa OpPiBHIOE
15,02 i mosicHioe 83,7 % 3MiH y JaHUX.

VYV pamkax BMKOHAHUX JOCJIIXEHb MPOIOHY-
€TbCS BUKOPUCTOBYBAaTM TaKy KiJIbKiCTb KOMIIO-
HEHT, 10 MiHIMi3ye CepeTHbOKBAAPAaTUYHY ITOXUO-
Ky (CKII) mMomeni y BUIISImi perpecii Mpu BKITIO-
YEHHI BiIMOBIAHONO KOMITOHEHTA.

B Tabn. 3 HaBemeHo mMoOymoBaHi KOMITOHEH-
4. SIK MoOXHa mobauuTy, HalMeHIIa II0XMOKa
nporHo3yBaHHs BPII 3a kxputepiem CKII mocsra-
€ThCS TIPU BUKOPHUCTAHHI JIMIIE TIEPIIOTO KOMIIO-
HEHTa.

IToGynoBaHa 3a MM TIAXOAOM MOJIEIb Mae
BUTJIS

(k) =11832+1833,3- PCA, (k).

Hns mobynoBanoi momeii CAIIIl mopiBHIOE
7,21 %.
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Tabauys 3. CriicOK KOMITOHEHTIB IJIT METOAY TOJIOBHUX KOMIIOHEHT

Homep Bnache .HpoueHT HO.HCHCI-.IHSI KymynsatusHauit 3Ha‘1€HH.ﬂ CKII nipu
KOMIOHEHTIL 3HAYCHHSI 3MiH Y JIaHUX BIIMOBIIHUM | MPOLEHT MOSICHEHHS BKJTIOUCHHI KOMMOHEHTA

KOMITOHEHTH KOMITOHEHTOM 3MiH Yy TJaHUX B perpeciiiHy MojieJsib

PCA, 11,27 62,61 62,61 1677

PC4, 2,14 11,9 74,52 1809

PCA, 1,65 9,18 83,7 1842

PCA, 0,98 5,48 89,17 1915

PCA; 0,86 4,82 94 2192

PCA, 0,71 3,98 97,98 2660

PCA4;, 0,26 1,47 99,44 3247

PCAq 0,1003 0,56 100 3247

KoM0iHoBaHa Moaeb HA OCHOBI Oaii€ciBCbKOT
MepexXi i MHOKMHHOI perepecii 11 MPOrHo3y-
BanHg BPII

BaiieciBcbki Mepexi (BM) Oyau 3ampornoHo-
Badi /. Ilepaom y 1985 p, ase He3Baxkarouyu Ha ix
HOBU3HY, BOHU BX€ JOCHUTH IINPOKO BUKOPHUCTO-
BYIOTbCSI JUISI BUSHAYEHHST TTPUYMHHO-HACTiIKOBUX
3B’SI3KiB TpY MOJEIIOBaHHI MPOIIECiB, 110 OIUCY-
IOThCSI BEJIMKOIO KiJbKicTio ¢akTopiB [8]. Came
ToMy OyJ10 BUKOpUCTaHO BM mjisg moliyKy 3B’SI3KiB
mix BPII Tta iHlIMMKU €KOHOMIYHMMM TOKAa3HMUKA-
MU. [l moganabIioro BUKOPUCTAHHS MPU MPOTHO-
3yBaHHI B paMKaX BUKOHAHOTO MOCHiIXEHHS 3a-
MPOIOHOBAHO METOAMKY, 110 IOEAHYE y cobi Taki
MaTeMaTtuyHi migxomu — BM i perpeciiiHuit aHa-
JIi3.

3anporioHoBaHa ABOXETallHA METOIAMKa CKja-
IAEThCS 3 TAKUX KPOKIB.

Puc. 3. Tonosorist mobynoBaHoi bBM s mocmimkeHHSI pO3BUTKY CUCTEMHU iHBEC-

THLIAHOI OisyibHOCTI YepKachKoi obmacTi

Eran 1. bynyetbcs Ttomosoriss BM, 110 Hamae
iHdopMallito, HeOOXiTHY I BUSBICHHS TTPUUMUH-
HO-HACJTiIKOBUX 3B’SI3KiB MiX 3MiHHUMM Ta CHUIY
3B’SI3KiB MiXK HUMM.

Kpoxk 1. O0GUMCIIOIOTBCS BiIXWICHHS MixX
MOTOYHMUM 1 TONEPEeAHIM 3HAYEHHSMU IS BCiX
3MiHHUX. 1le poOUThCS mJIs TOro, 100 Mo30yTHUCS
TPEHAOBOI CKJIalOBOI B 3MiHHUX, OCKUIBKM LS
omepalisd B rpyooMy HaOJIMXKEHHiI €KBiBaJlEeHTHa
3HAXO/KEHHIO IEepIOl ITOXiaHOI.

Kpoxk 2. 3HaiiieHi Ha MmonepeaHbOMY KpOLIi
BIIXWUJIEHHS TI€PETBOPIOIOThCS HA  HOMiHaJIbHI
3MiHHi 3aBOSIKM BUKOPUCTAaHHIO KBAaHTWUJIBHOIO
nepeTBopeHHd. 151 naHoi 3agavi Oysj0 3al1aHO 4o-
TUPU KBaHTWIII.

Kpoxk 3. lng moOymoBU TOIOJOTIi Mepexi
BUKOpPUCTAHO mporpaMHe 3abe3nedeHHss GeNle 2.0
3 TAKUMU HACTPOUKAMMU:

— Meron noodymosu K2;

—  MaxkcuMajibHa
npeakiB — 5;

— KpUTepili onTuMizaLii — Mi-
HiMaJIbHa €HTpPOTIis.

Eran 2. IIporHo3yBaHHsA Ha
OCHOBI MOOYI0BaHOI IIPUYMHHO-HA-
CJIiAKOBOI CTpyKTypu bM.

Ha ocHoBi mo0ynoBaHOi TOMO-
sorii BM Bu3HauyaroTbCS HAMOLUIbILI
3HAYMMi 3MiHHi, 110 BIUIMBAaIOTh Ha
LIbOBY 3MiHy, Ticas 4oro Oymy-
€THCSl PIBHSIHHSI MHOXXMHHOI perpe-
Cil i3 MPUMYCOBUM BKJIIOUEHHSIM 10
MoIeii BUSABIEHUX 3MIiHHUX. OILiH-
Ka mapameTpiB MoJesli BUKOHYETbCS
Ha OCHOBi pPEKYpCHMBHOTO METOMY
HallMeHIIIUX KBaJIparTiB.

Hapbinbir  3HauMMuMu 11
MOJANBIIOT0 TMPOTHO3YBAaHHSI BU-

KUIBKICTh
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Tabauusn 4. PeanbHi Ta IPOTHO3HI 3HAYEHHSsI, OTPMMaHi 3a MOOYJIOBAaHUMHU MOJIEISIMU

. MHoXu1HHa J1aroBa o . Komb6iHOBaHa Mojeb
. PeanbHi . . JliniitHa perpecis . ..
Pik . . perpecis 3a Kputepiem . BbM i MHOXWHHOT
iCTOpUYHI 3HAYEeHHS Ha ocHOBi MT'K
R-xBagpart perpecii
2002 3852 3867,18 4182,49 4216,53
2003 4565 4544,54 4914,24 5357,96
2004 6623 6663,65 6771,29 6262,34
2005 9014 9046,33 9939,39 9339,17
2006 10957 10872,25 10595,96 11028,1
2007 13656 13656,16 13400,55 13336,96
2008 19101 19104,44 16591,6 16264,23
2009 18707 18668,16 21755,59 18725,04
2010 20016 20068,79 18340,37 21961,15
2011 21417 21361,75 21314.26 21304,72
Tabauysa 5. CtaTUCTUYHI XapaKTEePUCTUKU TTOOYTOBAHUX MaTEMAaTUYHUX MOJEJeH
MHoxuHHa .
. - . Komb6iHoBaHa
JlaroBa perpecist JliniitHa perpecist .
CratucTUyHa XapaKTepucTUKa . . monenb bM i
3a KpUTepieM Ha ocHOBi MT'K .
MHOXMHHOI perpecii
R-xBagpar
Indopmariiiinnii Kputepiii AKaiike 80,64 135,4 110,34
CepeaHbOKBaIpaTUYHA ITOXMOKA 85,98 1677,83 395,43
Kpurepiit [lIBapua—baiieca 82,02 135,79 111,33
CyMa KBaJpariB IOX1MOOK 14785,91 19705502,04 625446,49

SIBWIMCS TIOKa3HUKU O0CATy peai3oBaHOl MPOMUC-
JIOBOI MPOAYKIil, MPSIMUX IHO3EMHMX iHBECTUILIIN,
BiompaBiieHHs (TiepeBe3eHHsI) BaHTaXiB, BaJOBOi
MPOAYKIil CiIbCBKOro TOCMOJapCTBa Ta 3HAYEHHS
BaJIOBOTO PETIOHAJIBHOTO TPOAYKTY 3a TMOMNepenHii
pik.

PiBHSIHHS IJIs1 TIPOTHO3YBAHHSI Ma€ BUIJISIA

y(k) =11429,9 +2,7017 - y(k — 1) -
—1,3027 - xo5(k = 1) = 3,9693 - X (k — 1) +
+ 38,8244 - x,, (k —1).

Hns mobynoBanoi momeni CAIIIl mopiBHIOE
6,4 %.

Pe3yJ'leaTld KOPOTKOCTPOKOBOI'0 NMPOrH03yBaHHA

Y Tabn. 4 HaBeAeHO TPOTHO3HI 3HAYEHHS,
OLliHEHi Ha OCHOBIi 3aIlpONOHOBAHMX MaTeMaThy-
HUX Mojenei, a B Tabj. 5 momaHi CTaTUCTUYHI Xa-
PAKTEepPUCTUKU BiMOBIIHUX MOIEJIEH.

ABTOperpeciitHa MozeNb 1151 JOBrOCTPOKOBOTO
nporno3yBannsi BPII

AHaniz yacoBoro psay nmaHux BPIT cBimuuth
PO HASIBHICTb TAKWX CTATUCTUYHMX XapaKTEPUCTUK:

1) Jary mepuuoro mopsaky B gaHux (Tabi. 6);
2) HecTalioOHApHOCTI 3a MaTeMaTUYHUM CIIO-
JiBaHHSIM Ta AUCIIEPCIEIO.

Tabauys 6. 3HaUueHHST YaCTKOBOI aBTOKOPEISLIHHOL
¢yHKLIT 1151 yacoBoro psimy BPII

Ilopsinox
SEIHiCI:HCﬂHHﬂ 3HaueHHs YAK®D
1 0,798
2 -0,136
3 -0,111
4 -0,147
5 0,006

Jns BpaxyBaHHS 3a3HAauy€HUX BUILE OCOOIU-
BOCTE psioy TMoOydoBaHa aBTOpErpeciiiHa Mojesb
IUIST TOBIFOCTPOKOBOTO TPOTHO3YBaHHS, 10 CKJIa-
IAEThCS 3 ABOX PiBHSHb:

PIBHSIHHSI TpEHIY

trend (k) = -1059,24 + 1867,61-k,

ne k — 3MiHHa, 110 HaOyBae 3HayeHHS Bim 1 o
21 (3HaueHHs k =1 Bimnoimae 2000 poky, k =2
Binmosigae 2001 i Tak mami qo k£ =21, 110 Bigmosi-
nae 2020 poky);

PiBHSHHSI TMPOTHO3YBaHHS BiIXWJIEHb Bil
TpeHIy
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HyTo. OCKiIbKM 1151 AOCSITHEHHSI IIpOC-
TOTO BiITBOPEHHSI JHOCTaTHBO, 1100 iHBe-
cruwii craHoBuwar 30 % 00csTy BaJlOBOTO
perioHaJIbHOIO IIPOAYKTY, TO IS PO3-
mmpeHoro BinTBopeHHsT — g0 40 % |9,
c. 273].

3a OCHOBY B3fTO IIPOTHO3 3a IIO-
MipHUM BapiaHTOM PO3BUTKY momii. Jlu-
HaMiKa CIIiBBiIHOILIEHHSI BaJIOBOIO pe-
riOHaJbHOIO MPOAYKTY Ta iHBECTULiA B
OCHOBHMIA KariTaJ nojgaHa B Tab. 7.

Ak BugHO 3 Taba. 7, HaBiTh 3a MO-
MipHUM cligHapieM Ha mepion go 2015 p.
B 00J1aCTh CIPSIMOBYBATUMEThCSI OOCST

Puc. 4. Cuenapii po3Butky nuHamiku BITP Yepkacbkoi o6iacTi Ha mepion
1o 2020 p.: --@- — IOMIpHUI IPOTHO3;, —— — IIECHUMICTUYHUIA

: IHBECTULIill B OCHOBHMIA KarliTaja, A0CTaT-
Hill 119 3a0e3IeueHHsI ITPOCTOro BiATBO-
peHHs, a y 2020 p. € MOXJIMBUM J0O-
CSATHEHHSI pIiBHS PO3LIMPEHOTO BiITBO-
PEHHSI.

MPOTrHO3; === — ONTUMICTUYHUI TPOTHO3; —F— — pPEabHi iC-

TO];)I/I‘{Hi 3HAUYCHHA

dy(k) =
= -523,6+0,537-dy(k - 1) +0,00016698 - x;, (k — 1) +
+6,001318-1075- X, (k —2) - 0,0001721-xy, (k - 3),

Je dy — BIIXWIEHHA Bil TPeHLY, X, — pPiBEHb
iHBECTULIili B OCHOBHUI1 KaIliTaJ.

Ha ocHOBi HaBegeHUX pPIiBHSIHb OCTaTOYHUIA
MPOTHO3 OOUYUCITIOETHCS TaK:

y(k) = trend (k) + dy (k).

I3 BUKOpUCTAaHHSAM OMUCAHUX PiBHSIHbL IOOY-
JoBaHO Tpu cueHapii 3poctanHss BPIT Yepka-
IIMHA — ONTUMICTUUHUIA, MOMIpHUI i MeCUMIiCTUU-
Huit. Pe3ynbTaTy HaBeaeHO Ha puc. 4.

K mokazaiy BUKOHAHi po3paxyHKU, MOOYIOo-
BaHa €KOHOMiKO-MaTeMaTUYHa MOJIEe/b ISl JOBIO-
CTPOKOBOIO IPOTHO3YBaHHSI OOCSTIB iHBECTULIN B
OCHOBHMI KamiTaJl Ma€ MPUHHATHI CTaTUCTUYHI
XapaKTepUCTUKM Ta 3a0e3reuye HaJIeXHY SIKiCTb
MPOrHO3y i Moxe OyTM BUKOPUCTaHA IIill Yac IMpor-
HO3yBaHHSI OOCSTIB iHBECTULIiil B OCHOBHMIA Kalli-
TaJl Ha IOBFOCTPOKOBY TEPCIIEKTUBY.

Came 1o co0i 3pocTaHHSI OOCSITiB iHBECTUIIIN
He 3a0e3rnevyye eKOHOMIYHOI'O 3pOCTaHHSI, a TOMY,
CIPOTHO3YBaBIIM OOCSTM iHBECTUIIIl B OCHOBHUIA
Karitaj, HeoOXiTHO MepeBipyUTH, YU TepeOyBaroTh
MPOTHO30BaHI 3HAYEHHSI Ha PiBHi, 10 BiAIOBiga€E
HEeoOXiZHOMY ISl MPOCTOrO Ta PO3IIMPEHOrO Bif-
TBOopeHHs. Kpim Toro, mpu po3poOlii aep:KaBHHX
nporpaM i cTpaTerii BaXJIHUBUM € OKPECJIECHHS
CTPOKIB, KOJIM JAHUI pe3yabTaT MOXe OyTH JOCsr-

Tabauys 7. JuHaMmika CITiBBiZTHOILIEHHS OOCSTY iHBECTH-
il Ta BaJIOBOTO PETIOHAJTLHOTO MPOIyKTy YepkKachbKoi
o6mnacti y 2000—2009 p. ta ii mporHos mo 2020 p.

Banosuii | InBectuuii B oc- | CriBBiIHOLIEH-
perio- HOBHUI1 KaIliTajl | HS iHBECTHLii
Pix | HanpHU# | (po3paxoBaHi 3a Ta BaJOBOTO
MPOAYKT, MOJIEJITIO), perioHaJbHOTO
MJIH TpH MJIH TpH Mnpoaykry, %
2000 3179 330 10
2001 3590 431 12
2002 3852 706, 8 18
2003 4 565 1142, 7 25
2004 6 623 2690, 6 41
2005 9014 2408,2 27
2006 10 957 3734,8 34
2007 13 656 4808,3 35
2008 19 101 5814, 6 30
2009 18 707 3616,3 19
2010 19 672* 3385,1 17
2011 20 896* 4283,5 21
2012 | 23028* 5041,7 22
2013 | 24 918* 6130,3 25
2014 | 26 716* 7084,1 27
2015 | 28 597* 8422,2 30
2016 | 30541* 9312,2 31
2017 | 32 526* 10606,9 33
2018 | 34 559* 12037,2 35
2019 | 36 796* 13615,8 37
2020 | 39 080* 15750,2 40

* — MPOTHO3.




IHGOPMALIMHI TEXHOJOTT, CUCTEMHWY AHAJI3 TA KEPYBAHHSA 93

BucHoBku

BubpaHo 3MiHHiI [Ij1s1 aHali3y perioHajJbHOIo
po3BUTKY Yepkacbkoi obsacti YKpaiHu i mooymo-
BaHO MPOTHO3YIOYi MaTeMaTU4YHi Momelsli JesSKMX
MNpPOLECiB HA OCHOBI 3i0paHMX CTATUCTUYHUX Oa-
Hux. IS peaykiii KiTbKOCTi BXiTHMX 3MiHHUX BU-
KOPMCTAaHO METOJ TOJOBHUX KOMIIOHEHT i Oaiie-
CiBCbKY Mepexy. 30KpeMa, MoOyaoBaHO MHOMKUH-
Hy JIarOBY perpecito, ska 3a0e3reuye OTpUMaHHS
OLIIHOK KOPOTKOCTpoKoBoro mporHo3y 3 CAIIIl =
= 3,23 %.

3 BMKOPMCTAaHHSIM METOAY T'OJIOBHMX KOMIIO-
HEHT NMoOya0BaHO perpeciiiHy Mofelb i MoKa3aHo,
1110 HaliMeHIa MOXMOKa MPOrHO3yBaHHS BaJOBOTO
perioHajbHOro mnpoaykty 3a kputepiem CKII mo-
CSITAEThCS MPU BUKOPUCTAHHI JIMILIE TMEPILOi KOM-
no"entu (CKIT = 1677; CAIIIl = 7,21 %). 3a
JIONIOMOT0I0 CTBOPEHOI 0aileciBChKOI MepesKi BCTa-
HOBJIEHO, 110 HAWOLIbLI 3HAYMMUMU IJI MOJAJb-
LLIOTO TIPOTHO3YBaHHSI € MOKAa3HUKU OOCATry peajti-
30BaHOi MPOMUCIIOBOI MPOAYKILIii, MPSIMUX iHO3EM-
HUX iHBeCTHLii, BiorpaBieHHs (epeBe3eHHs) BaH-
TaxiB, BaJOBOI MPOAYKILIii CiTbCHKOTO TOCIOAAPCT-
Ba Ta 3HAYEHHS BaJOBOI0O PErioOHAJIbHOTO TPOMAYK-
Ty 3a momnepenHiil pik. Monesb, modyaoBaHa 3 BU-
KOPUCTAaHHSAM IS PEemyKIlil KiJIbKOCTi 3MiHHMX

1. Keiin D. DxoHOMMYECKasl CTATUCTHKA U 9KOHOMETPUS. —
M.: Cratuctuka, 1977. — 230 c.
2. Ipin V. Exonometpuunuii aHani3. — K.: Ocnosu, 2003. —

1110 c.

3. biowk I1.1., Mensiinenxo O.C., Ilonosues O.B. Metonu
nporHo3yBaHHs1. — JlyraHcek: AnbMma-Matep, 2008. —
608 c.

4. G. Cowell et al., “Probabilistic networks and expert sys-
tems”. New York: Springer, 1999, 322 pp.

5. Pecionanvnuii po3BuTok Yepkachkoi obmacti 3a 2010 p.:
36. crareit. — Yepkacu, 2011. — C. 343.

PexomeHnnoBaHa Panoro
HaByasibHO-HAYKOBOTO KOMILIEKCY
“IHCTUTYT MPUKIATHOTO CUCTEMHOTO
a”anizy” HTYY “KIII”

0alieciBCbKOI Mepexi, Ma€ XOpolli ITPOrHO3yIoui
xapakrepuctuku, 3okpema CAIIIT = 6,4%.

ITobynoBaHO aBTOperpeciiiHy Moaeab AJis A0B-
TOCTPOKOBOIO MPOTHO3YBaHHS, IO CKIAZAETHCS 3
IIBOX PiBHSIHb: PiBHSIHHSI TPEHOY 1 PiBHSIHHS IJIs1
MPOTHO3YBaHHS BiIXWjeHb Bin TpeHmy. OTpumaHa
MOJIe/Ib Ma€ MPUMHSTHI MPOTHO3YIOUi XapaKTepuC-
TUKU. 3 BUKOPUCTAHHSIM CTBOPEHUX MOJAEJEi Io-
OymoBaHo Tpu cleHapii 3poctanHs1 BPIT Yepka-
LIWHU — ONTUMICTUYHUI, TTOMIpHUI i MeCUMiCTUY-
Huii. [lokazaHo, 110 HaBiTh 3a MOMIPHUM ClLIEHAa-
piem Ha niepion no 2015 p. B 06;1acTh cipsSIMOBYBa-
TUMEThCSI OOCSIT iHBECTMLiii B OCHOBHUI KamiTa,
IOCTAaTHIN IS 3abe3leyeHHs IIPOCTOTO BiOTBO-
peHHs, a B 2020 p. € MOXJIMBUM JOCATHEHHSI PiB-
HS PO3IIMPEHOIO BiITBOPEHHSI.

Y noganblmMxX JOCHIIKEHHSIX TIaHYEThCS BU-
KOHAHHS JOCJIIXEHHS COLiaJbHO-EKOHOMIYHMX
MpoleciB Ha PiBHiI aaAMiHiCTpaTUBHO-TEPUTOPiab-
HUX OOWHUIIb PETIOHY 3 METOIO ITOOYIOBU yTOUHE-
HUX MaTeMaTUYHUX Mojeseid, IMpU3HAYCHUX I
IMOOYIOBU IIPOTHO3iB, SIKi MOXHA BUKOPHCTaTH B
OopraHax MiCIICBOTO CaMOBPSITYBaHHS Ta Jep>KaB-
HOTO YIpaBJiHHS 151 IPUAHSTTS pillleHb 3 ypaxy-
BaHHSM crneur¢iky BiIMOBIMHMX HACEJICHUX MyHK-
TiB.

6. Cmamucmuunuti opivHUK Yepkacbkoi ob6macti 3a 2010
pik. — Yepkacu, 2011. — C. 546.
7. Kob63apy A.H. TpuxknanHas MateMaTU4ecKasi CTaTUCTUKA.

JnsT MHXEHEepOB M HAy4YHBIX pabOTHUKOB. — M.: ®U3-
MATIJIUT, 2006. — 816 c.

8. biowk I1.1., Kysueyosa H.B., Tepenmvese O.M. Cucrema
MiATPUMKU TPUNHSITTA pillleHb IJIsT aHami3y (piHaHCOBUX
nanux // Haykosi Bicti HTYY “KITI”. — 2011. — Ne 1. —
C. 48—61.

Hapiitiia mo penakiii
25 ciunst 2012 poky
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