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SPECIFIC FEATURES OF THE METHODOLOGY
FOR APPLYING CORRELATION AND VARIANCE
ANALYSIS TO STUDY THE FORMATION

OF THE GRAIN MARKET IN THE CAPITALIST ERA

NonboBuit M. A, K. i. H., 4. NOAIT. H.
YHisepcumem KomeHcbKoeo, bpamucnasa, Ciosaubka pecnybika

OCOBJIMBOCTI METOAUKH 3ACTOCYBAHHA
KOPEJIAIIIMHOI'O TA JUCHEPCIHHOI'O AHAJII3Y

A JOCIHIKEHHA @®OPMYBAHHA XJIIBHOI'O PUHKY
B KAHITAJIICTHYHY JOBY

The goal of this work is to explore the methodology of applying correlation and variance analysis
to study the development of regional grain markets in the Russian Empire from the second half of
the 18th to the early 20th century using data on the dynamics of grain prices, focusing on rye
prices as the most prevalent grain in the country. Special attention is given to variance analysis,
which was not previously employed to address this issue. Following the methodology description,
the analysis of the formation and development of regional agricultural markets will be examined.
Research Methodology: The possibility of using the dynamics of interaction between regional
grain prices as an indicator of the formation of a general Russian agricultural-commodity market
is based on the following premises: in the case of a unified market, similar price levels and
fluctuations across its entire territory can be observed, indicating that common factors influenced
prices. If there is no unified market (meaning different regions are loosely connected), local factors
primarily influence prices, resulting in significant diversity in price levels and fluctuations across
various regions. To ascertain the predominant factors (common or local) affecting price
movements, a novel statistical method is proposed — variance analysis.

Variance analysis is a statistical method used to analyze the results influenced by quantitative or
qualitative factors. It can be applied to identify the combined impact of economic factors that are
not quantifiable on the studied indicator. The method involves breaking down the overall variation
of the final indicator into components corresponding to the separate and combined effects of
various qualitative factors, as well as the residual variation resulting from unaccounted factors.
Studying these components statistically allows conclusions to be drawn about the actual influence
of specific factors on the resulting indicator. This section will focus on the application of one-way
analysis of variance (ANOVA), examining the influence of a single qualitative factor on the resulting
attribute.

Applied to our problem, the above implies the following: all regional price series, which serve as
indicators of market development, are considered as a single complex representing rye prices
across the entire territory of the Russian Empire for a specific period. This large dataset is
characterized, among other things, by its mean value and variance, reflecting variations.
The complex of prices is then divided into subsets corresponding to the so-called factor feature
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(the feature under study, which affects prices). Each subset, corresponding to the economic-
geographical regions of the Russian Empire, is characterized by its mean value (arithmetic mean)
and a range of deviations from it. This variation can be explained by two types of causes: 1) causes
related to the division based on the factor feature, indicating the influence of this factor on prices,
and 2) causes independent of this division, common to all subsets. It is evident that intergroup
(factor) variation is primarily influenced by the factor used for division, while intragroup variation
is influenced by all other factors. To assess the significance of differences between group means,
it is necessary to measure intergroup and intragroup variations. If intergroup (factor) variation
significantly (statistically significantly) exceeds intragroup (residual) variation, then the factor
influenced the resulting attribute significantly, causing substantial changes in group means.

In this context, the factor used to divide the price complex into regional subsets can be considered,
in the initial approximation, as an indicator of local price determination factors. Through this
division into regional price subsets, the study tests whether local price determination factors
significantly influenced prices in each region (evidenced by intergroup variation) or if other,
broader factors (alongside local factors) had a more substantial impact (as indicated by intragroup
dispersion). Accordingly, in the former case, a unified market had not yet formed, while in the
latter, the formation of a unified regional rye market can be asserted (and this conclusion can be
extended to the entire agricultural market afterward).

Keywords: grain market, regression model, time series, correlation analysis, retroforecast.

Merta po6oTH — PO3IISIHYTH METOANKY 3aCTOCYBaHHS KOPEALIHHOTO Ta TUCTIEPCIHHOTO aHami3y s
BHUBYCHHSI PO3BUTKY PETiIOHANBHUX XJIOHWX pHUHKIB y Pociiicekili iMmepii y apyrid momosuHi XVIII —
Ha no4atky XX CT. 3a JaHUMU PO AUHAMIKY XJTIOHUX I[iH (Ha MaTepiai IiH )KuTa — HaHOUTBII HOIIHUPEHOTO
B KpaiHi xi1i6a). Oco0auBoi yBaru NpuAisIe€ThCs TUCTIEPCIHHOMY aHai30Bi, KM HE 3aCTOCOBYBaBCS IS
BUpilIeHHs wiei mpobnemu panime. Ilicas omucy MeTOOMKM MH 3yNMMHHUMOCS Ha aHalizi (OpMyBaHHS
perioHaNbHUX arpapHUX PUHKIB Ta X PO3BHUTKY.

MeToauka T0CJIiIKeHHs

MOXJIHMBICThP BHKOPUCTAHHS JWHAMIKH B3a€MOIl pErioHANBHUX XNIOHUX IiH SK IHAHUKATOPY
(hopMyBaHHS 3arajJbHOPOCIHCHKOTO arpapHOro-TOBapHOTO PUHKY 0a3yeTbcsi Ha TakUX IMiJICTaBax: B pasi
ICHYBaHHS €JJMHOTO PUHKY MOKHA CIIOCTEpiraTi MprOIM3HO OJJHAKOBI PiBHI Ta KOJMBAaHHS B pYCi LiH Ha ycii
HOTO0 TEpUTOPIii — 1€ CBIIYHUTH MPO TE, IO MTEPEeBaXKaB BILTUB HA IIHU 3aTajbHUX IS ITi€] TepuTopii paxkTopis.
Sxmo enuHOTO PUHKY HeMae (ToOTO pi3Hi pailoHM ci1a0o MOB'SI3aHI OJIMH 3 OJJHIM), TO TIepeBaXkae BILTUB Ha
LiHM MiCHEBHX YWHHMKIB, L0 BiAOMBA€ETHCS Yy ICTOTHOMY pO3MaiTTi piBHEH Ta KONWBAaHb I[iH B Pi3HUX
paiionax. Illo6 3'sicyBath, siki Qakropu (3arayibHi 4M MiCIEBi) y pyci LIH NepeBaXkaid, MPONOHYETHCS
BHUKOPUCTOBYBATH HOBHU JIJISl IOT'O 3aBJAaHHS METOJ] MATEMAaTHYHOI CTATUCTUKU — JIUCTICPCIHHUIT aHAaTi3.

JucniepciiiHuM aHami30M Ha3WBAIOTh CTATUCTHYHUI METOJI aHAI3Y Pe3yiIbTaTiB, SKi 3aJIeXKaTh Bif il
KUTBKICHMX YM SIKICHUX YMHHHMKIB. JlucrepciiHuil aHami3 Moxe OyTH 3aCTOCOBAHMI JJIsl BUSBY CYMiCHOTO
BIUIMBY €KOHOMIYHMX YMHHUKIB, SIKi HE MiJJIal0ThCSI KUIbKICHOMY BHMIpYy, Ha TMOKAa3HHK, [0 BUBYAETHCS.
CyTtp MeTOAy Tmoyiira€ y TOMY, IO 3arajgbHa Bapialis MiJCYMKOBOTO MOKa3HHKA PO3UICHOBYETHCS
Ha YaCTHHH, BiAMIOBiHI pO3AIIEHOMY 1 CyMICHOMY BIUIMBY Pi3HOMaHITHUX SKICHHX YHMHHUKIB, 1 OCTATOYHY
Bapiallilo, SKa aKyMyJIO€ BIUIMB BCiX HEBPaxOBaHMX YMHHHKIB. CTaTUCTUYHE BUBYEHHS LHMX YacCTHH
JI03BOJISIE POOUTH BUCHOBKH TIPO T€, YH CIIPaBJi BHUSBISETHCS BIUIMB Ha PE3yNbTYIOUHN MOKA3HUK TOTO YU
iamoro (daktopy. B maHomy posniti Oyme posTisHYTO 3aCTOCYBaHHS OTHO(PAKTOPHOTO JHCIIEPCIHHOTO
aHamizy. B mpomy BHNaaKy AOCHiIKY€TbCcS HasBHICTh UM BiJICYTHICTH BIUIUBY Ha PE3YJNbTYIOUY O3HAKY
0JHOTO sIKicHOTO hakTopy’.

! Konemaes, B.A., Craposepos, O.B., Typyunaesckuii, B.B. (1991). Teopus éeposmuocmeii u Mmamemamu4ecKkads
cmamucmuxa. Mocksa: adpa-M.
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Y 3acTocyBaHHI JI0 HaIIOi MPoOJEeMH CKa3aHEe BHINE O3HA4Ya€ HACTYITHE: BCi MMOPAMOHHI PSAIU ITIH -
iHMKATOpH PO3BUTKY PUHKY' PO3IIANAIOTHCA y BUIVISI €MHOTO KOMIUIEKCY, KUl TIpeicTaBise coboro
B L[JIOMY LIiHY JKUTa 10 BCild TepuTopii Pociiicbkoi iMmepii 3a BiamosinHuii nepion. Llei Benukuii MacuB wiH
XapaKTepU3YEThCs, 30KpPEeMa, CBOEI CEPEIHBOI0 BEIMYMHOIO 3 IEBHOIO Bapialli€io, MO BHPAKAETHCS
B HAITOMY TPHKIIAJI 3HAYSHHAMH nIeBiath i mauctiepcii. Jlami Mu ysBisieMo co0i el eTMHUA KOMITIEKC IiH
PO3UWICHOBaHUM Ha YacTUHHM (IO CHIBMAAalOTh 3 MacMBaMM MOPaHOHHUX IIiH) 3a Tak 3BaHOI0 (PaKTOPHOIO
03HaKoI0 (03HAKOIO, BIUIMB SIKOI Ha IiHM BUBUYAETHCs). KoxkHa i3 mHMX 4acTHH (YCBOTO iX TPHHAALATH —
3a KUTBKICTIO BENTMKHX EKOHOMiKo-reorpaiyHuX paiioHiB, fKi BHAUIAIOTECS y Pociiicekiil iMmepii)
XapaKTEPHU3Y€ETHCS CBOEIO TIEBHOIO CEPETHBOI0 BETMUNHOIO (CEPETHBOI0 apU(PMETHIHOIO) 1 PAAOM BiIXHIICHB
Big Hei. Ilpu mpoMy Bapiamilo LUX CEpeAHIX BEIMYMH MOXKHA IOSCHUTH JABOMa THUIAMU HPUYMH:
1) npuunHamu, 3B'I3aHUMH 3 TOJJIOM KOMILICKCY 32 ()aKTOPHOIO O3HAKOKO sIKi, OT)KE, BUPAKAIOTh BILIUB
6OT0 (paKTOPY HA IiHU 1 2) MPpUIUHAMH, ITI0 HE 3aJICKATh BiJl OO TOLTY (TOOTO, OYEBHIHO, € 3araIbHUMHU
JUISL BCiX MacHBiB KoMILiekcy). OueBHIHO?, O MiKrpyroBa ((hakTOpHA) Bapiallis 3aNeKHUTh 37e6iIbIIOoro
BiJI /i YNHHUKA, 32 SKMM IMPOBOIAUTHCS MTOJILI, @ BHYTPIrpyIoBa — BiJ [ii ycix iHmmx ynHHUKIB. [1[00 oninuTH
JOCTOBIPHICTh BiIMIHHOCTEH MK TPYIIOBUMH CEPEAHIMHU, HEOOXiAHO 3MIpATH MIKIPYIIOBY i BHYTPIPYTIOBY
Bapiamii. SIkmo wMixkrpymoBa (paxTopHa) Bapiallis 3HAYHO (CTATHCTUYHO ICTOTHO) IIEPEBUILYE
BHYTPITpyNoBY (OCTAaTOYHY), TO YAMHHUK BHSIBJISIB BIUIMB Ha pPE3yIbTATHBHY O3HAKY, ICTOTHO 3MIiHIOIOYH
3HAYEHHS TPYHOBUX CEPEIHIX BETHUMH .

Leit ¢axTop, Ha miACTaBi SKOTO MU MOTUIAEMO KOMIUIEKC I[iH Ha MOpPailOHHI MAacHUBH, B MEPHIOMY
HaOMDKEHHI MOXKHA HA3BaTH O3HAKOIO MICIIEBHX IMPEAMKTOPIB IMIHOYyTBOpeHHs. [lpm manomy momimi
Ha MacHBH TIOPAaHOHHMX IIIH MM IIepeBipseMo, Y OYB iCTOTHHM BIUIMB Ha IIiIHA B KOXXHOMY paiOHI CyTO
MICIIeBUX YHMHHHKIB LIHOYTBOpEHHS (BiH XapaKTepH3YETbCS MIKIPYIOBOIO Bapiali€ro), abo x BiH OyB
HECYTTEBUM 1 TOJI Ha ()OPMYBAHHS IIiH OLJIbIIIEe BILTUBAIM (XOY 1 pa30M 3 MICIIEBHUMH) IHIII — 3arajibHi Jist
BCiX paiioHIB — YMHHHKH (1X BIUTMB XapaKTEPHU3YETHCS BHYTPITPYIOBOIO IUCIEPCIEI0), BIIMOBIAHO, 1 pyX IiH
Toai OyB MOro/KeHUM. B mepiiomy BHIIaAKy €IMHUNA PUHOK I HE CKIaBCs, a B APYTOMY — MOKHA Ka3aTH
mpo c(hOpMyBaHHS €JMHOTO, JJIS BiANOBITHUX PaiOHIB, pUHKY kHuTa (1 MiCIs IOTO IMOINIWPIOBATH LW
BHCHOBOK Ha BECh arpapHUil pUHOK).

BigMitimo, 110 B HAIIoMy MiAXo/i iHAMKATOPOM c(hopMyBaHHS PHHKY TaKOXK BUCTYIIAE TIOTOKEHICTh
il (i3 mporo monoxeHHs Buxomwid i 1.J[.Kosaasuenko 3 JI.B.MinoBum i B.M.MHpOHOB4). [Ipore icHye
pi3HULA y iAX0Aax 00 aHadi3y. Y 3a3HaueHMX BHILIE aBTOPIB CYPKEHHS MPO MepeBary 3araJbHUX YNHHHUKIB
HiHOYTBOpeHHS (i, OTXKE, PO MOTOKEHICTh PHHKOBUX MEXaHi3MiB B LIJIOMY) MOXKJIMBO SIKpa3 TUTBKU TiCIs
(i Ha OCHOBI) OIIHKY MOTOPKEHOCTI PyXYy IiH (a TaKOX PALY IHITUX IMOKA3HUKIB — 1 IEPeIyCiM PiBHIB IiH —
y [J.KoBanpuenko i JI.B.MimoBa). B Hamomy aHamizi maiixe Oe3rmocepesiHbO BpPaXOBYETHCS CTYITiHb
nepeBarn MICHEBUX 4YM 3arajJibHUX YMHHUKIB LIHOYTBOPEHHA 1 BKe michg i1 OUiHKM (aKyJIbTaTUBHO
POOIIATHCS BUCHOBKHU PO HEMOTOKEHICTh 200 MOT0/KEHICTh PyXy 1iH — TOOTO y Hac 11e (haKyIbTaTUBHHN
1 TOBTOpHUH iHAMKATOP. TakuM YMHOM, B HAIIIOMY MiAXOI 13 JTaHITIOXKKA — "pyX IiH" — "MOTOHKEHICTD MiH"
— "mepeBara 3araJbHUX YWHHHUKIB IIHOYTBOpEHHS" — "€MHICTh pUHKY" — JIOTIYHOI OI[iHKK €THOCTI PUHKY
BHITJIa€ OJHA MpOMiKHA JaHKa ("'moromkeHicTh miH"). Ile, oueBnaHO, B AKiCh Mipi MiJBUIIYE TOYHICTH
BHCHOBKIB 110 ITPo0JIeMi TOMY, 1110 TOYHICTh BUCHOBKIB OyIb-sIKOT'O JOCIIIKEHHS ceteris parivus TUM BHIIE,
YUM MEHIIIE JIAHOK (CTYIEHIB) MiX MPOIIECOM, [0 BHBYAETHCS, Ta MaTepiajloM, Ha MiJCTaBl aHaJi3y SKOTO

! JluB. 0OrpyHTyBaHHS “iHAMKaTOPHMX  BJIACTUBOCTEN LiH, Hanpukiax: Muponos, B.H. (1985). Xzebuvie yenw:

6 Poccuu 3a 06a cmonemus (XVIII-X1Xes.) Jlenunrpan: Hayka, 13, 63-65.

2 Mapmo3ab, A.T. (1990). ITpaxmuxym no mamemamuyeckoii cmamucmuxe. Kues: Bpima mxona, 122.

8 Tam camo, 122, 123.

4 Kopanbuenko, 1.J1., Munos, JI.B. (1974). Beepoccuiickuii azpapubiii poinox (XVII-nau.XXes.) Onvim
Konuuecmeennozo ananuza.Mocksa: Hayka, 49-51, 67; Muponos, B.H. (1972). O kputepuu eAMHOTO HAIIMOHATBHOTO
pBIHKA. Ediceco0nux no agpaproi ucmopuu Bocmounoii Esponet 3a 1968 200, 183-186.
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pOOIIATECS BUCHOBKH TIpo Iieit mporiec. Tomy BipHime Oyio 0 Ka3aTd gajli TUIBKH TPO CITiBBiTHOIIECHHS
3arabHAX 1 MICIEBUX YHHHUKIB B IIHOYTBOPEHHI, MpoTe MH OyJeMO BCe 3K 4YacTille Kas3aTd
PO MOTO/UKEHICTh IiH (fKa BIAMOBiAa€ mMepeBa3i 3arajJbHUX YWHHUKIB IIHOYTBOpeHHA) abo mpo ix
HEY3TO/KEHICTh 3 METOI0 JOTPUMYBATHCS BXKE CTBOPEHOI 1 MPUIHATOI TepMmiHoJorii (6arato B 4oMy BOHa
CKJIajacs TiJ BIUIMBOM IIpallb X TPbOX aBTOpPIB) MpoOiemMu (OpMyBaHHS PUHKY, U JIAKOHIYHOCTI 1
MIPOCTOTH B MOPiBHIHHI pe3ynbTaTiB. B cumy ckazanoro Buiue, Gpakrop, M0 po3rIsaaeThCsl HAMU, OYEBUIHO,
MOKHa Oynio O Ha3BaTH TakOX O3HAKOIO (YMHHUKOM) MipW OUTBIIOI Y MEHIIOI PO3BUHEHOCTI PHHKOBHX
3B'SI3KIB 1 MEXaHi3MiB, YM O3HAKOIO C)OPMOBAHOCTI €IUHOTO PUHKY — BCi TPH BHU3HAYEHHS MalOTh IEBHI
JIOCTOTHCTBA 1 TIEBHI HEIOJIKH, POTE BIpHO BiMOOPakarOTh CYTh ITiIXOTY.

Texnika aucrepciiiHOro aHaiizy oJHOMAKTOPHHX KOMILIEKCiB! 3BOAMTHCA, TOJOBHHM UYHMHOM,
JI0 PO3paxyHKY TOKa3HMKIB BapilOBaHHS, SKUMH CIIyXaTh MEpeAayciM CyMH KBaJIpaTiB BiaXuiieHb (aesiatu D),

a TaKOX JI0 PO3PaXyHKY IPYIIOBUX CEPENHIX X

1 3arajgpHOI cepeaHbOi apUDMETHIHOT X .

CxeMy NpOBEIEHHS TUCIIEPCIHHOTO aHaNi3y 0JHO(AKTOPHUX KOMIUIEKCIB, SIKOi MU JTOTPUMYBAJIHCH,
HaBEJIEHO Y JOJaTKy 1.

Tenep nepetimeMo 10 METOAUKNA OOPOOKH HAITUX JaHUX Mpo miHu. Hamu OyB B3sTHI 169-TH piuHAi
(1746-1914 pp.) KOMILIEKC OJHOPIIHKX IIiH XKHUTa PO3APiOHOTO MPOAaXy B TPHHAIIATH paiioHax Pociiicskol
immepii (ui paitonn Gymu Bugineni b.M.MupoHOBUM? Ha TiACTaBi PO3MOMAITY Pi3HOMAHITHHX PiBHIB ILiH
Ha xJ1i0 B TYOEpHIfX 1 LiJIKOM CIiBIIAAAI0Th 3 IPHUHATHM y POCIHCBHKiH Ta paisHCHKIl JliTepaTypi eKOHOMIKO-
roCIoIapchbKUM paiionyBanHAM). CKia pailoHiB 1uB y Tabm. 1.

Taomums 1
Cnucok ekoHOMiko-reorpagiunux paionis Pociiicbkoi imnepii i ryoepHiii,
SIKi BXOASATDH 10 HUX

Pationn

T'y6epnii

I(x1) TTiBHiuwit

Apxanrenbcbka, Bonoronceka (3 1861p.), HoBropoaceka, Ononenbka,
IckoBchka, [leTepOyp3bKa.

[I(x2) Cxignaunit

B'arceka, [Tepmcrka, Camapcebka, OpeHOyp3bKa, Y GiMchbKa.

IT1(x3) IliBaerHO-CXiMHUI

ActpaxaHcbka, Jlonceka, CtaBpomonbebka (10 1847p. — KaBkaspka).

IV(x4) Bomsbkuit

Kazanceka, CapatoBebka, [lenzencrka, Cumbipeska (1o 1861p.),
Hwxuroropoaceka (3 1861p.)

V(x5) Uenrpanpao-HYopHo3eMHUIHA

Boponesska, Kypcbka, Opnoscerka, Psizanceka, [lensenceka (3 1861p.),
Capatoscbka (3 1861p.), TamOoBcrka, Tynbchka, XapKiBChbKa.

VI(x6) Llenrpansao-HewopHo3zemunit

Bomogumupcrka, Bonoroaceka (mo 1861p.), Kamysska, Koctpomcrka,
MockoBcrka, CMosieHChKa, TBepchbka, SpocimaBehka.

VII(x7) [Ipubantificbkuii

Kypnsuaceka, Jlihasaaceka, EctisHackka.

VIII(x13) 3axignuii

Binenceka, BiteOcbka, 'ponaencbka, KoBenbcbka, MiHChKa,
MorumniBcheKa.

IX(x8) JliBoOepesxHO-Y KpaiHChKHH

[onraBchka, YepHiriBebka.

X(x9) ITiBneHHO-3axiqHII

Bomunceka, Kuisebka, [ToginbchKa.

XI(x10) CrenoBwuit

Karepunocnascbka, TaBpiiicbka, XepcoHcbKa 1 becapabcbka o06macTb

XII(x11)3axinHo-CubipchKuii

Toboasceka, ToMCEKA.

XII(x12)Cxigno-Cubipcbkunit

€Hicelicbka, 3abaiikanbebka, [pkyTchKa.

! Jlus. noxnanuime: Jlakun I'.®. (1990). Buomempus. Mocksa: Beicuias mikona, 155-161.
2 Muponos, b.H. (1985). Xrebuvie yenvi 6 Poccuu 3a 0sa cmonemus (XVIII-XIXe6.) Jlenunrpan: Hayka, 34-35.
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Koxxuuit psa paitoHHUX MiH OyB po3noaiieHui Ha 10-Tw piuHi Bimpi3Ku 31 3¢yBOM Ha 5 poKiB (TOOTO:
1746-55, 1751-60, 1756-65,..., 1896-1905, 19011910, i nes'stupiuanii Bigpizok 1906—1914pp.) Takum
YHHOM, JJIsI POy LiH KOKHOTO paifoHy Oynu onepxani 33 psinu TpuBatictio o 10 pokiB (KpiM 0CTaHHBOTO)
KOXXHHMH, M0 CKJamo B misomy mo Pociiicekiit immepii 33 macuBu 1iH. Hani mpoBoamnacs o6poOka Iux
10-Tu piyHUX PAIIB METOIOM AWCIIEPCIHHOTO aHai3y, TOOTO IepeBipsIacs iCTOTHICTh BIUTMBY MiCIIEBUX TH
3araJbHUX YMHHUKIB Ha IiHU (i, BIIMOBIHO, HETIOTOKEHICTh a00 MOTO/KEHICTH IiH) B Pi3HUX paiioHax
(i B pi3HHX rpynax paiioHiB) B KOXHOMY i3 33-X JeCATHPIYb.

Kpim ananmizy pyxy miH B 3a3HadueHuX 13-Tu pailoHaX MH pO3IVISANAIN PyX MOTYOEpHCHKUX IIiH
B TPBOX MIBIEHHHUX paioHax Pocificekoi immepii — JliBoOepexHo-YkpaincpkoMy, [liBmeHHO-3axigHOMY
i CternmoBoMy — 10 IKUX BXOIWIH (32 aaMiHicTpatuBHUM moaiioM XIX — mouatky XXct.) UepHiriBcrka,
[onraBcrka, KuiBcbka, [Topineceka, Bonnncrka, TaBpiiicbka, KarepunocnaBcbka, XepcoHcbKka ry0OepHii
i becapabcpka o6macte. TyT Mera aHamizy Oyna Ta K cama — 3'SICYyBaTH ICTOTHICTHh BIUIUBY MICIIEBHX
(Bxe B MacmTabi TyOepHi, IPUPOTHO, CKOpIlle BCHOTO HE CTPOro B iX MeKax) YMHHUKIB Ha IIHH
B LIbOMY PETIOHI.

Yac chopmyBaHHS PHHKY BiAMOBITHUX paifoHiB (ab0 yac BXOMKEHHS YE€ProBOTO PaliOHYy N0 SKOTO-
HeOy b PETi0HATHFHOTO PUHKY) YCTAHOBJIIOBABCS, BUXOSYH 3 HACTYITHUX KPUTEPIiB:

1. YcranoBmoerbes meprie 10-TH pivds, KOJW BIUIMB MICIIEBHMX YHHHHKIB I[IHOYTBOPEHHS OYyIIO
HECYTTEBUM, TOOTO MepeBaKaM 3arajbHi YMHHUKK IIIHOYTBOPEHHS (200, KaXydd B TEpMiHAX, LIO
YCTAHOBWJIMCS JUTA ONUCY Ii€i mpoOeMu, KOJIM BiIMIHHOCTI B PIBHSIX IiH 1 iX KOJIWBaHHA OyJIH HE3HAYH).

2. IlinTBepmKy€eThCS 30€pEeIKESHHS i€l TEHICHITIT B HACTYITHOMY JECATHPIUUI.

3. BcraHoBiIeHa TEHICHINIS MIATBEPIKYETHCS aHATI30M CYMDKHHX I SITHPiUb, Y3ITHX 13 KOYKHOTO
JECSTHPIYYSL.

JABanusatupiuHuii mepios, B SIKOMY BHKOHYBAJHCS YMOBH YCiX TPbOX KpHTEpiiB, IpuiiMaBcs 3a 4ac
chopmyBaHHA Ha Tii 49m iHmINA Teputopii emmHoro puHKY. l./[.KoBampuenko i JI.B.MinoB BBaxaioTh
HaHGIIBII ONITUMAITEHIM TIEPIOOM [T KpUTepito uacy cdopmyBanns punky 10 poxis!, 5.M.Muponos 6epe
OlbIn TpUBaJIi Iepioau (Pi3Hi I PiI3HOMaHITHHUX, €MOX, IO alpiOpHO MOXYTh OyTH BUAIJICHUMH B icTOpil
Pocii)?. BuXoas4u 3 NPUIHATOTO HAMH MEPIIOr0 METOy aHali3y JaHHX, KPHTEpii, 3alpONOHOBAHI HAMH,
10 CyTi, HE Cylepeyarh MOTJAAY IBOX MEPIIMX aBTOpiB (a MO TPUBAIOCTI Mepiofy HaOIMKaIOThCS
no b.M.MuporoBa). Ha Ham mormnsg, BOHM BiPi3HSIOTHCS OUTBIIO '">KOPCTKICTIO" 1 KOMIUIEKCHICTIO
1 YSBJISIFOTBCS. ONTUMAJIEHUMH.

OTxe, y CyKYHmHOCTI cXeMma IpOBEACHHs IHUCIEPCIHHOTO aHallizy OAHO(AKTOPHHX KOMILICKCIB
BUTJISIA€ HACTYITHAM YHHOM:

1.IlepBuHHI faHi, Ki M UISATAIOTH aHAT3Y, TPYIIYEMO Y BUTIISIII TaOIHIII.

2.3rpynyBaBiii B KOMOiHaWiiHy TaONMIIO [aHi, NPUCTYNAEMO A0 OOYHMCICHHS JIOTMOMIKHHX

BCIINYUH:

- i=1 . 1)

! Kosansuenko, U.J1., Munos, JI.B. (1974). Bcepoccuiickuii azpapubiii poinox (XVII-nay.XXss.) Onvim
rkonuuecmeennozo ananuza.Mocksa: Hayxka, 60-62.

2 Muponos, b.H. (1985). Xnebuvie yenvi 6 Poccuu 3a 06a cmonemus (XVIII-XIXes.) Jlenunrpan: Hayka, 63-64;
cepito3Hy KpUTHKY Horo migxoay auB.: Kosanpuenko, W./1., Munos, JI.B. (1974). Becepoccutickuii azpapHbiil puiHox
(XVIll-nau.XXss.) Onvim xonuwecmeennozo ananuza.Mocksa: Hayka, 64-67.
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J n
Xji
j=1 i=1

x=1 @)

J
Z”f

J=1

ne j — Homep rpymu (j=1, 2... J), J — 4uncno rpym, nj — 9uciIo croctepekeHs (oar) B j-i rpymi, i — HOMep
CIIOCTEPEXEHHS B KOXKHIN 13 Tpym (i=1, 2... n), Xji — crocTepekeHHs (J1aTa) i3 neBHoi rpymu (j), BiAmoBiaHe
(1) mo mopsIKy.

3. ITicast nporo po3paxoBy€EMO JeBiaTH: BHYTPIrpYIIOBY (CyMa BCiX BHYTPIrpynoBux) Dg, MiXrpymnoBy
Dy, 3aransHy D,. 3aranbpHy neBiaTy 3HaXOIUMO TITBKH AJSl TEPEBIPKM MPaBHIIBHOCTI OOYHUCICHH IO
PIBHSHHIO:

Do = Dy + Dg (3)

OO0uKcIeHHS TPOBOASATHCS [0 HACTYITHUMH (hOpMYyJIIaMm:

@:Zm@—ﬂa @

DSZZ‘DJ =Zz(xﬁ—fj)z’ ®)

j=1 i=1
ne Dj - neBiaTa KOXHOT 13 TpyII:

n;

D, =) (x,-%,)" (6)

i=1

4. laii BU3HA4Ya€MO YMCIIa CTYTIEHIB BUTLHOCTI K, sIKi JOPiBHIOIOTH:
— IS 3aTajbHOTO BapiroBaHHS:

J
k,=|>n, |-1, @)
j=1

T00TO ko Ha 1 MeHIIIE 3aranbHOT KIJIBKOCTI CIIOCTEPEKEHB;
— JUTSE MDKTPYTIOBOTO ((hakTOpiaahHOTO) BapifOBAaHHS:

k,=J-1, (8)

T00TO k\y Ha 1 MEHIIIE KITBKOCTI TPYIT;
— TSI BHYTPIrpyIIOBOTO BapilOBaHHS:

J
k,=|2n, |- J, 9)
Jj=1

T00TO k; MEHIIIE 3arabHOT KiJTBKOCTI CIIOCTEPEKEHD Ha KUTBKICTh IPyT. Ko HEOOXiHE TITBKH IS IePEBIPKU
MPaBUIBHOCTI PO3PaXyHKY 10 CIiBBIJHOMICHHIO YKCE CTYNEHIB BIIbHOCTI:

10
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ko = k,w + ks 2 (10)

5. JlineHHsM neBiaT HA BiAMOBIIHI YHCIIAa CTYTICHIB BIILHOCTI OACPKYEMO BUOIPKOBI AMCIIEPCIi:

2 D,
Sg = k > ) (1 1)
¢ BHYTpIIpYIIOBa,
2 DM
S.u = k ’ (12)

M MIKTpyHOBa;

6. Hapemri, Bu3Hauaemo nucnepciiine BigHomeHHs (F-BinHOmEHHS):

S2
F([)akm = S; H (13)

sIKe TIOPIBHIOEMO TIOTIM 3 TaOMWYHUM (CTaHOApTHHM) 3HaueHHsM F-kpurtepito (kputepito dimepa) Fs
JUTSI IPUHAHSATOTO PiBHS ICTOTHOCTI OL 1 9HCTIa CTYIIEHIB BUTBHOCTI Ky 1 K.

SIK1I10 BUKOHYETHCSI HEPIBHICTD

Fd)akm 2 Fst ’ (14)

TO SIKICHa BIIMIHHICTP MDX TrpynamH JaT, IO JOCHTIUKYIOThCS, ICTOTHA 1 HaBHaKu. TakUM YHUHOM,
IIpH BUKOHAHHI HepiBHOCTI (14) HymboBa rimore3a Mpo PIBHICTh CEpeHIX BiAXWISE€TECS 1, BIAMOBITHO
JI0 IPUHHSATOTO PiBHS iICTOTHOCTI, MOKHA 3pOOUTH BUCHOBOK PO T€, IO BiIMIHHICTh BUOIPKOBUX AMCIIEPCIi
BHU3HAYAETHCS HE TINBKM BUIAJKOBHUMH NPUYMHAMU — € IIJCTaBa CTBEPIUKYBATH, IO YMHHHUK (32 SKUM
MPOBOJMBCS MO HA TPYITH) BUSIBIISIE ICTOTHUH BIUIMB Ha PE3yJIbTaTHBHY O3HAKY.

Kpim gmcniepciifHoro aHamizy — OCHOBHOTO B JaHiii poOOTi, — MU MPOBOIWIN aHANI3 PyXy LiH 1
3a JIOTIOMOT'OI0 KOpeJsliitHoro anamizy. HeoOXiiHO BU3HAYNTH, 1110 KOPEIAIIHHIH 1 AUCTIEpCIHHNE aHai3 —
BUIM MaTEMaTHKO-CTaTUCTUYHUX METOIB, IKi aHAJI3yIOTh BUXIAHUH CTATUCTUYHHUN MaTepialn B IIOLIMHAX,
sIKi He 30BCIM CIIBIIaAal0Th. B Toif yac, sik mucrepciiHuii aHai3 po3paxoBaHUil Ha BUSBICHHS iCTOTHOCTI
BIIMBY ITIEBHOTO YMHHUKA (B HAIIOMY BHUMAJIKYy — SKICHOTO YNWHHHMKA) HA MEBHY KUTBKICTh TPYI, Y3ITHX B iX
CYKYITHOCTI, KOPEJSIiHIIA — PO3TisiIae iCTOTHICTh 3B'A3KIB BCEpEAMHI map Tpym (iCHye e MHOXHUHHHN
KOpEJALIHHUNA aHali3, ajle B HAIIOMY BUIIAJIKY, € BUSBIISETHCS 3B'I30K MIXK HE3aJIC)KHUMHU alpiopi oAHe BiX
OJIHOTO O3HAaKaMH, BIH HE3aCTOCOBHHIT) Oe3 001Ky THX YMHHHUKIB, 1[0 MOTJIM O BIUIMBATH a00 HE BIUIMBATH
Ha CTAaTUCTHYHY ICTOTHICTh I[bOTO 3B'A3Ky. Came BHXOISYM i3 CKa3aHOTO BWINE MW B CBOEMY aHami3i
cnupanucs Oinblle Ha mepwuid Merod. Bu3HauMMO OCHOBHY IiepeBary IUCIIEPCIHHOIO aHallizy Iepen
KOpEIALIHHAM: TEPLINiA T03BOJISE BpaxyBaTH SIK PIiBHI LiH, TaK i CHHXPOHHICTH iX KOJHMBaHb, B TOH Yac
SIK IPYTUI BpaXOBY€E TUIBKH CHHXPOHHICTH KonBaHb (Tomy 1.JI. KoBankuenko i JI.B.Minos Oynu BUMyIIeHi
BPAXOBYBATH PiBHI IIiH 3a JOIOMOTOO iHIIOTO, JOCTATHRO TPYAOMICTKOTO, BHLY aHAMTI3y).

MeToauka MiATOTOBKM AJS KOPENALIHHOTO aHali3y HAIMX AaHUX PO LiHM aHajJoriuyHa Yxe
onucaHiil na gucnepcinoro. [1o koxxHOMY IecsATHpivUIO, Aaii, OyiH po3paxoBaHi MaTpULi KoeilieHTIB
kopensinii. [licnst nporo i3 HUX BHOMpaNUCs iCTOTHI KOe(ii€eHTH KOpeNsIii npu BUOpaHOMY HAMU PiBHI

! Kopansuenko, U.J1., Munos, JI.B. (1974). Bcepoccuiickuii azpapuuiii puinox (XVII-nay.XXse.) Onvim
Konuyecmeennozo ananuza.Mocksa: Hayka, 42-47.
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icrotHocti 0=0.05. Yka3aHi BuIlle aBTOPHM B CBOEMY aHaNi3i 3yNUHSUIMCSI Ha IbOMY pyOexi, mporte
i3 MaTeMaTMYHOi CTATUCTHKH BifOMO', IO HpU HAABHOCTI YMMAJOi KOpEeNslil MiK IepeMiHHMME
BEJIMYUHAMH X 1Y (Txy > 0.5) BuOipKkoBUil po3nonin koedimieHTa KOpesimii 11 BEIUKOT KUTBKOCTI MalTuX
BHOIPOK, y34THX 13 T€HEPaTbHOI CYKYyIHOCTI, IO HOPMAIBHO PO3MOMUISIOTHECS, 3HAYHO BiIXIIISIETHCS
Bil HopManbHOi KpuBoi. Otxe, BHOIpKOBHHM KoediuieHT Kopemauii He Oyde TOYHOIO OLIHKOIO
FeHEPATLHOTO TTapaMeTpa, SKIO BiH OOYMCIICHUI Ha MaJIOYHMCIIEHI BUOIPIl 1 HOro abCOIIOTHE 3HAYCHHS
nepesuntye 0.5 (a JOCHIZHMKIB PHHKY LIKaBIATH SKpa3 KoedillieHTH kopensamii, 6impmi 0.71)2
BpaxoBytoun 1110 006ctaBuHy, P.Dimrep 3HaWmOB TOYHWN 3aci® OMMIHKM TEHEPAIBHOTO IapaMerpa r
1o 3HaueHHI0 BHOipkoBoro r. Lleil 3aci0 3BoAMTHCS [0 3aMiHM T MEPETBOPEHOIO BEJIWYMHOIO Z, SKa

MOB'sI3aHa 3 EMITIPUYHUM KOe(]illieHTOM KOpEesii TAKUM YHHOM:

1 1+r
z=—In

2 1-r (15)

Posmnonin Benu4yuHM Z € Malke HE3MIHHAM 10 (popmMi TOMY, 110 MaJIo 3aJIEKUTh BiJ 00CsTy BHOIPKH 1
BiJI 3HAYEHHS I' B TeHEPAIbHIN CYKYIMHOCTI. MU 3p0oOHIN epeTBOPEHHS iICTOTHUX KOe(DIMiEHTIB KOPETAIii B
BEIMYMHY Z 110 CHeiabHii TaONHIli, OIIHUBIIY MICJA IBOTO CTATUCTUYHY ICTOTHICTh KOKHOTO TMTOKa3HHUKA
OOYHCITUBIIM BEIUYNHY t;:

t = =zVn-3

z
- S

: (16)
1 TOPIBHSABIIH t; 3 tst.

SIKI10 BUKOHYETBCSI HEPIBHICTS:

t, >ty (17)

ne ts - xpurepiii CThlofenTa’ Ha TpuitHATOMY piBHI icToTHOCTI a=0.05 i k=n-2, MO BU3HAYAETHCS TIO
TaOIHUISIX, TO BUOIPKOBHUIT Koe(illi€eHT KOPENSAIii BipHO BiIOMBAaE TeHEpaIbHUI MapaMeTp i € CTaTUCTUIHO
icrornum. J[oBenieHO®, 1O 3acTOCYBaHHs Z-TIePETBOPEHHS JO3BOJISE 3 OiNBIIOK TEBHICTIO ONiHIOBATH
CTaTUCTUYHY 1CTOTHICTH BMOiIpKOBOTO I. TakuM YMHOM, MU TPALIOBAIH 3 Z-NEPETBOPEHUMH ICTOTHHUMH
Koe(illieHTaMU KOPEJIsIii.

Kpwurepii uacy chopMmyBaHHS pUHKY BiAMOBITHOI CYKYMHOCTI PailOHIB MPH KOPEIALIHHOMY aHali3i
MpHOIM3HO TaKi XK, SK 1 IPU AUCTIEPCIHHOMY:

1. YcTaHOBIIOETHCS TIEPIIIE IECATHPIYYS, KON Z-TIEPEeTBOPEHHI KOe(iIlieHTH MapHOT KOPEeTAIlil icTOTHI
JUISL BCIX MapHUX KOMOIHAIIH 1IUX palioHiB (KOXKHUH 13 KOXKHUM).

2. [TiaTBepKy€eThCs 30€peKEeHHS CTATUCTHYHOT iICTOTHOCTI BCIX 3B'SI3KiB B HACTYITHOMY JICCATHUPIUYI.

3. YcraHOBJIEHA TCHIACHINIS MATBEPDKYETHCSA aHATI30M CYMDKHHX I SITUPiUb, Y3SITHX 13 KOKHOTO
JECSTHPITYSL.

! Jlakun I'.®. (1990). Buomempus. Mocksa: Briciuas mkona, 215-217.

2 Muponog, B.H. (1972). O xpuTepuu €1MHOT0 HAUMOHAILHOTO PBIHKA. EJce200HUK N0 azpaphotl ucmopuu
Bocmounou Eeponvt 3a 1968 200, 185-189.

8 Jlus. npo uworo: Jlakun I.®. (1990). Buomempus. Mocksa: Bricias mkona, 113-117.

4 Tam camo, 216.
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HeoOximHo Bim3HAUATH "TIPUOIU3HICTE" MEX €TariB 30aIaHCOBAHOCTI 1 p030aIaHCOBAHOCTI IIiH, sIKa
TIOJIATaE B TOMY, IIIO TIOCTYTIOBHUI 3CYB TIPH aHaJi3i CKIAJa€ 5 POKiB, a TAKOXK, TOJIOBHE, B TOMY, III0 PHHOK
He Mir 3'sBUTHCS "panToM" 1, BUITHO, BCE PIBHO 3aJIMIIABCA ACSKUH MEpiol OCTaATOYHOTO HAJIaroKeHHS HOro
MEXaHi3MiB (T€ XK JIIETHCS 1 B €Tany po30aJaHCOBAaHOCTI, TUTBKH 3 MPOTUIIEKHUM "3HaKOM"), OTXKe, BUSBUTH
XPOHOJIOTIYHI paMKH ITIJIKOM TOYHO Ha JaHOMY €Talli He YSABISIETHCS MOYKIIHBHM.

OTXe, MU PO3TJISHYIM METOAMKY IOCHI/DKEHHS I[iH KHTa, K MOKAa3HUKIB (OpPMyBaHHS €IUHOTO
TEPUTOPIaIBHOTO arpapHOro PUHKY.
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WHEAT MARKET PRICE DYNAMICS IN UKRAINE:
QUANTITATIVE EXPLORATION AND FORECASTING

The ARIMA model for forecasting wheat prices in Ukraine was implemented in the investigation.
Food prices are vital in economic planning, agricultural management, and food security.
Understanding and forecasting food prices helps governments, producers, and consumers make
informed decisions about production, consumption, and trade. The instability and unpredictability
of food prices have been a serious problem in recent years, which requires developing and
applying effective forecasting models. One of the main markets for food products was chosen for
the study - the wheat market.

The object of the study is the food market, in particular the wheat market. The subject of the
research is wheat price forecasting using the ARIMA model.

The purpose of the work is to research the food market, as well as the development and
application of the ARIMA autoregression model for forecasting wheat prices for the domestic
market (using Ukrainian data on the dynamics of wheat prices).

The significance of the research work lies in the research of the food market and prices in this
market, and in particular, the prices for wheat grain are important for agricultural enterprises,
exporters of these products, investors and other market participants. Forecasting the prices of
food products makes it possible to make informed decisions about production, purchase, sale of
products, as well as to reduce various risks and ensure stability in the food market, and ensure the
country's food security.

The method of autoregression modeling, namely the ARIMA model, was used in the study. It is a
time series model used to predict the future values of a time series based on its past values. ARIMA
models are among the most popular forecasting models because they can model a wide range of
time series behavior well. An ARIMA model of the wheat grain price level was built based on
Ukrainian data, which explains 67% of the price variation. All model parameters of the model are
statistically significant. Improvement of the characteristics of the quality of modeling can be
achieved by including in the model other factors that affect the price of wheat.

Keywords: wheat, agriculture, commodity, price, ARIMA, autoregression, time series, dynamics,
forecast, model.

Introduction

The grain sector of Ukraine is a strategic branch of the country's economy, which determines the supply
and cost of the main types of food for the population, particularly grain processing and animal husbandry
products. The grain industry is the source of sustainable development of most branches of agriculture and the
basis of the country's agricultural exports. The loss of Ukrainian agrarian production due to the war is of
global significance, as Ukraine is a major exporter of grains and oilseeds — mainly corn and wheat, as well as
barley, sunflower, and sunflower oil, among other commodities.

Forecasting the wheat price in Ukraine is appropriate for several reasons.

First, wheat is one of the main agricultural crops in Ukraine, and it is an important source of income
for Ukrainian farmers. Therefore, wheat price forecasting can help farmers make more informed decisions
about wheat production, storage, and sales.
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Secondly, Ukraine is one of the largest exporters of wheat in the world. Consequently, wheat price
forecasting can help Ukrainian exporters make more informed decisions about pricing and marketing of their
products.

Third, the price of wheat is an important factor for other sectors of the economy, such as the food
industry, livestock and poultry.

Therefore, forecasting the price of wheat can help these industries make more informed decisions about
the production, purchase and sale of their products. Here are some specific examples of how wheat price
forecasting can be used in Ukraine:

» Farmers can use wheat price forecasts to plan their planting calendar. For example, if the price
of wheat is predicted to be high, farmers may increase the amount of crops.

* Wheat exporters can use wheat price forecasts to determine the best time to sell their products.
For example, if the price of wheat is forecast to rise, exporters may wait to sell their products to get
a higher price.

* Food businesses can use wheat price forecasts to plan their production. For example, if the price
of wheat is predicted to rise, food companies may increase wheat stocks or consider using alternative
ingredients.

Of course, wheat price forecasts are not 100% accurate. However, they can help Ukrainian
manufacturers, exporters and other stakeholders make more informed decisions.

Literature review

The work of various economists in different countries is devoted to the issue of price forecasting
for various types of food products.

In the paper by Wang L and coauthors® we can find a review of the methods used for forecasting
of the agricultural products prices. Wang Y and coauthors? conclude that technical indicators are more
effective than economic variables in predicting future changes in commodity prices. Liu L. and coauthors®
proved the exchange rate of four currencies (AUD, CAD, NZD, and ZAR) can be significantly predicted
by movements in commaodity prices.

Scientists use different methods for forecasting agricultural commaodity prices. For example, Zhang Y.,
and Wang Y.* used principal component analysis for oil futures prices forecasting. Bhardwaj S. and
coauthors® used autoregressive econometric methods, the same did Zomchak L. and Stelmakh A.® Zomchak
L., and Umrysh H.” used modified ARIMA with seasonal component for meat and eggs forecasting,
Degiannakis S. with coauthors® used heterogeneous autoregressive model. ARMA model for potato prices

! Wang, L., Feng, J., Sui, X., Chu, X., Mu, W. (2020). Agricultural product price forecasting methods: research
advances and trend. British Food Journal, 122 (7), 2121-2138.

2Wang, Y., Liu, L., Wu, C. (2020). Forecasting commodity prices out-of-sample: Can technical indicators help?.
International Journal of Forecasting, 36 (2), 666-683.

3 Liu, L., Tan, S., Wang, Y. (2020). Can commaodity prices forecast exchange rates?. Energy Economics, 87, 104719.
4 Zhang, Y., Wang, Y. (2023). Forecasting crude oil futures market returns: A principal component analysis
combination approach. International Journal of Forecasting, 39 (2), 659-673.

5 Bhardwaj, S. P., Paul, R. K., Singh, D. R., Singh, K. N. (2014). An empirical investigation of ARIMA and GARCH
models in agricultural price forecasting. Economic Affairs, 59 (3), 415-428.

6 Zomchak L., Stelmakh A. (2019). ARIMA-model of Ukrainian Macroeconomic Indicators Forecasting. Emergence
of public development: financial and legal aspects : Collective monograph. Agenda Publishing House, Coventry,
United Kingdom, 213-221.

7 Zomchak, L., Umrysh, H. (2017). Modeling and forecasting of meat and eggs producing in Ukraine with seasonal
ARIMA-model. Agricultural and Resource Economics: International Scientific E-Journal, 3(3), 16-27.

8 Degiannakis, S., Filis, G., Klein, T., Walther, T. (2022). Forecasting realized volatility of agricultural commodities.
International Journal of Forecasting, 38 (1), 74-96.
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in Ukraine was used by Koblianska I. and coautjhors®. Another group of popular forecasting methods is based
on machine learning approach. For example, Zhang D.? and coauthors used support vector machine and
artificial neural network and extreme learning machine, compared the results and concluded that results
depend on different factors. Wang J. and Li X.3 used neural network models but previously decomposed time
series with singular spectrum analysis. Anggraeni W. and coauthors* also used artificial neural network for
chili price forecasting. Another authors, who used artificial neural network, but for corn price forecasting are
Xu X. and Zhang Y.> Chen Z. and coauthors® used five machine learning methods namely ARIMA, Prophet,
SVR, XGBoost and LSTM and concluded that for agricultural commodity prices LSTM was the best one.
Paul R. K. and Garai S.” used modification of artificial neural network based on wavelet approach.
Viedienieiev V. A. and Piskunova O. V.2 also used artificial neural network for Ukrainian agricultural
products. Another modification of machine learning methods - extreme learning machines with seasonal-
trend decomposition (termed STL-ELM) was proposed by Xiong T., Li C., Bao Y.° Among other methods
we will highlight fuzzy logic (papers by Zhang Y. and Na S.1° and Kozlovskyi S. with coauthors'?), genetic
algorithms (Drachal K. and Pawlowski M.*? [20]), game theory (Vdovyn M. and coauthors®), artificial bee
colonies (Wang J. and coauthors'*), singular spectrum analysis (Chala T. and coauthors'®), ensemble methods
(Ribeiro M. and coauthors'®) and other.

1 Zhang, D., Chen, S., Liwen, L., Xia, Q. (2020). Forecasting agricultural commodity prices using model selection
framework with time series features and forecast horizons. IEEE access, 8, 28197-282009.

2 Koblianska, 1., Kalachevska, L., Minta, S., Strochenko, N., Lukash, S. (2021). Modelling and forecasting of potato
sales prices in Ukraine. Agricultural and Resource Economics: International Scientific E-Journal, 7 (1868-2022-038),
160-179.

3 Wang, J., Li, X. (2018). A combined neural network model for commodity price forecasting with SSA.

Soft Computing, 22, 5323-5333.

4 Anggraeni, W., Mahananto, F., Rofig, M. A., Andri, K. B., Zaini, Z., Subriadi, A. P. (2018). Agricultural strategic
commaodity price forecasting using artificial neural network. In 2018 International seminar on research of information
technology and intelligent systems (ISRITI), November, 347-352.

5 Xu, X., Zhang, Y. (2021). Corn cash price forecasting with neural networks. Computers and Electronics in Agriculture,
184, 106120.

6 Chen, Z., Goh, H. S., Sin, K. L., Lim, K, Chung, N. K. H., Liew, X. Y. (2021). Automated agriculture commodity
price prediction system with machine learning techniques. arXiv preprint arXiv:2106.12747.

"Paul, R. K., Garai, S. (2022). Wavelets based artificial neural network technique for forecasting agricultural prices.
Journal of the Indian Society for Probability and Statistics, 23 (1), 47-61.

8 Viedienieiev, V. A., Piskunova, O. V. (2021). Forecasting the Selling Price of the Agricultural Products in Ukraine
Using Deep Learning Algorithms. Universal Journal of Agricultural Research, 9 (3), 91-100.

9 Xiong, T., Li, C., Bao, Y. (2018). Seasonal forecasting of agricultural commodity price using a hybrid STL and ELM
method: Evidence from the vegetable market in China. Neurocomputing, 275, 2831-2844.

10 Zhang, Y., Na, S. (2018). A novel agricultural commodity price forecasting model based on fuzzy information
granulation and MEA-SVM model. Mathematical Problems in Engineering, 2018, 1-10.

11 Kozlovskyi, S., Mazur, H., Vdovenko, N., Shepel, T., Kozlovskyi, V. (2018). Modeling and forecasting the level

of state stimulation of agricultural production in Ukraine based on the theory of fuzzy logic. Montenegrin Journal

of Economics, 14(3), 37-53.

12 Drachal, K., Pawtowski, M. (2021). A review of the applications of genetic algorithms to forecasting prices

of commodities. Economies, 9 (1), 6.

13 vdovyn, M., Zomchak, L., Panchyshyn, T. (2022). Modeling of Economic systems using game theory.
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4Wang, J., Wang, Z., Li, X., Zhou, H. (2022). Artificial bee colony-based combination approach to forecasting
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15 Chala, T., Korepanov, O., Lazebnyk, 1., Chernenko, D., Korepanov, G. (2023). Statistical modelling and forecasting
of wheat and meslin export from Ukraine using the singular spectral analysis. Statistics in Transition. New Series, 1,
167-197.

16 Ribeiro, M. H. D. M., Ribeiro, V. H. A., Reynoso-Meza, G., dos Santos Coelho, L. (2019). Multi-objective
ensemble model for short-term price forecasting in corn price time series. International Joint Conference on Neural
Networks (IJCNN), July, 1-8.

16



EUROPEAN JOURNAL OF ECONOMICS AND MANAGEMENT e Volume 9 Issue 4 2023

ARIMA-model method

The ARIMA model has advantages over other time series forecasting methods because it accepts all
data models. ARIMA models are used to forecast past data for short periods that have rapid changes and/or
that have qualitative parameters. Forecasting is done by looking at past data to estimate future events, which
supports their decision-making and tactical operations activities. Traditional models for time series
forecasting, such as the Box—Jenkins model or the autoregressive integrated moving average (ARIMA)
model, assume that linear processes generate time series data. However, these models may not be appropriate
if the underlying mechanism is nonlinear. Real-world systems are often nonlinear.

The Autoregressive Integrated Moving Average (ARIMA) model is a combination of the
autoregressive model taking into account the difference with the moving average model:

* “AR” stands for autoregression, indicating that the model uses a dependent relationship between
current data and its past values;

« "[" stands for integrated, which means the data is stationary. Stationary data refers to time series data
that have become "stationary" by subtracting observations from previous values;

* "MA" stands for moving average model, indicating that the prediction or output of the model depends
linearly on past values. Furthermore, it means that forecast errors are linear functions of past errors.

* The central part of the ARIMA model is the combination of autoregressive (AR) and moving average
(MA) polynomials into a complex polynomial. The ARIMA model is applied to all data points for each cost
object (labor and materials).

p q
Ye=u+t Z(O'yt—1) + Z(eiet—ﬂ + €
i=1 i=1

where y; — actual data over time;
u - average value of time series data;
p - number of autoregression lags;
d - the number of differences calculated by equation Ay, = y; — y¢—1;
q - the number of cut-off lags of the moving average process;
o - autoregression coefficients (AR);
6 - moving average coefficients (MA);
t —time, i=1k;
€ - white noise of time series data.

Autoregression modeling of wheat price dynamics in Ukraine
The data of the State Statistics Service of Ukraine on the average monthly prices of wheat sales by
agricultural enterprises in the period from January 2014 to December 2021 in hryvnias per ton were used to

conduct the research. The data are taken from the statistical collection "Sales of agricultural products by

enterprises and households"*

ton of wheat grain are shown in Fig. 1. It can be seen that wheat prices fluctuate depending on the period of
the year, so from the beginning of the year prices rise, and at the end of spring, at the beginning of summer
they fall and start to rise again by the end of the year. There is also an upward trend in price.

, Which was updated monthly. Graphically, the dynamics of price changes per

! Nlepxcrar Ykpainu (2023). I'onosra cmopinxa <https:/fwww.ukrstat.gov.ua/> (2023, August, 10).
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Fig. 1 Dynamics of wheat sales price during 2014-2021

Source: built by the author based on*

The first step is to test the time series for stationarity. The extended Dickey-Fuller test is mainly used
for this purpose. The essence of this test is to test the null hypothesis about the existence of a unit root.
If the null hypothesis is accepted, then the time series is non-stationary. If the hypothesis is not fulfilled,
the hypothesis of the absence of a unit root is accepted, then the time series is stationary. We test the original
time series. As we can see from the test results, which are shown in Table 1, the value of the t-statistic is
greater than the absolute critical values; in addition, the p-value of the test is 0.82, i.e., 82% (p-value > 10%),
S0 we cannot reject the hypothesis regarding the presence of a unit root in the time series, which indicates
that the series is non-stationary.

Table 1

The Dickey-Fuller test of testing the wheat price time series
in levels for stationarity

Calculated value -0.7676
Critical value (1%) -3.5006
Critical value (5%) -2.8922
Critical value (10%) -2.5831
Prob 0.8233

Source: calculated by authors

Now we need to check whether it is possible to turn the series into stationary by operating first
differences. The test results for the series in the first differences indicate the stationarity of the transformed
series. The results of the performed test are shown in Table 2. As you can see, the t-statistic value is smaller

! Tepxcrat Ykpainu (2023). I'onosna cmopinka <https://www.ukrstat.gov.ua/> (2023, August, 10).
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than the absolute values of the critical value. In addition, the p-value of the test is equal to 0.000, that is, 0%
(p-value < 10%). This means rejecting the null hypothesis that there is a unit root in a series of first differences
with minimal error (almost 0% out of 100% of cases).

Table 2

The Dickey-Fuller test of testing the wheat price time series
in levels for stationarity

Calculated value -8,1906
Critical value (1%) -3.5014
Critical value (5%) -2.8925
Critical value (10%) -2.5833
Prob 0.0000

Source: calculated by authors
Next, to check the quality of the model specification, the Akaike test of the criterion and the coefficient
of determination was performed. Consistent evaluation of AR-components showed that the value

of the Akaike criterion is reached at a value of 13.99, while the coefficient of determination is 0.38. Consistent
evaluation was achieved for the specification in the following general form:

D(price) = m+ agD(price(—6)) + a;,D(price(—12)) +
+ay4D(price(—14)) + ay,D(price(—17))

Or in a more standard form:
Xe=m+ agXi_ g+ a12Xi12 + Q14X 14 + A17Xt_17
where X; = D(price), — the first differences in the price of wheat in the t-time period.

The result of the built AR model is presented in Table 3. That is, among all the built models,
the following model with lags 6, 12, 14 and 17 was chosen.

Table 3
The result of the built AR model
Variable Coefficients Probability
PRICE(-6) -0.267302 0.0134
PRICE(-12) 0.356692 0.0079
PRICE(-14) -0.286175 0.0341
PRICE(-17) -0.226618 0.0795

Source: calculated by authors

After determining the AR component, it is necessary to form a series of residuals of this model
for further use in determining the order of the MA component of the model. When selecting, the model with
the smallest value of the Schwartz criterion will be considered the appropriate model. The minimum value is
14.27, while the coefficient of determination is 0.68 and is achieved for the following general model
specification:
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d(price) = m+ ag(price(—6)) + ayz(price(—12)) + ay4(price(—14)) +
+ay;(price(—17)) + resid_price(—11) + resids_price(—12) +
+resids_price(—17)

The results of including a number of residues in the model are presented in Table 4.

Table 4
The result of the constructed ARIMA model
Variable Coefficients Probability
PRICE(-6) -0.179304 0.0982
PRICE(-12) 1.523307 0.0000
PRICE(-14) -0.201979 0.0979
PRICE(-17) 0.532922 0.0738
RESIDS_ PRICE(-11) -0.254214 0.0704
RESIDS_ PRICE(-12) -1.295519 0.0005
RESIDS_ PRICE(-17) -0.792192 0.0109

Source: calculated by authors

Let's move on to the final evaluation of the model and check its adequacy. For the model to be
considered adequate, it is enough that one condition is fulfilled - the residuals of the estimated final equation
must be white noise. Correlogram and the Dickey-Fuller test were used to test the residuals for white noise.
The residuals are stationary, so we can say that the residuals of the estimated model are white noise and,
accordingly, the model can be considered adequate. From the obtained results, it can be seen that
the coefficient of determination of the constructed model is 0.68, which means that the price of wheat
at the present moment is explained by only 68% of the values in previous periods, and the rest of the sample
is explained by other factors. Such factors include demand and supply for wheat, i.e., the predominance
of demand over supply leads to the fact that the price may increase and vice versa. Weather conditions,
exchange rates, technological changes, seasonality, and others can also be factors influencing the price level.
These factors and factors, as well as many others, can interact with each other and influence the formation
of the price of wheat in specific conditions. The next step was to build a forecast for the price of wheat.
The forecasting results are presented in Fig. 2.

As can be seen from the constructed forecast, the value of the price fluctuates. That is, at the beginning
of the year, prices will increase; after that, in the middle of the year, prices will decrease, and by the end of
the year, they will increase again. It is possible to explain the decrease in the price in the middle of the year
by such factors as, for example, the fact that in the middle of the year, grain crops are often harvested and
enter the market, which in turn increases the supply of grain and thereby causes a decrease in prices. Early
in the year, the increase in grain prices can be explained by one of the factors in many regions the wheat
planting season begins either in late winter or early spring, which means that the demand for grain increases
and, accordingly, the price increases.
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Fig.2 Wheat price forecast based on the ARIMA model

Source: constructed by the authors

Conclusions

The ARIMA model was built for the price level of wheat grain based on Ukrainian data. ARIMA model
based on Ukrainian prices explains 67% of price variation. Forecasts of prices for wheat grain for the
following periods were obtained on the basis of the developed models. Based on this, it can be argued that
the level of wheat grain prices depends not only on the price level in previous periods, but also depends on
other additional factors that were not included in the model. Such factors include changes in demand and
supply for wheat, changes in weather conditions, which can significantly affect the production of crops and
their prices. Also, there are various economic and political factors, such as inflation, exchange rate, various
financial crises and political instability. International factors also have an impact on the price level. Such
factors can be price changes on world commodity exchanges, various trade agreements and changes in foreign
relations. Including these factors in the model can help explain much of the variation in product prices.
Therefore, the conducted research of the food market, in particular the grain market, and the built ARIMA
model based on Ukrainian data help to understand the dynamics of wheat grain prices and develop forecasts.
Taking into account additional factors and improving models can contribute to more accurate price
forecasting and understanding of the impact of various factors on the grain market.
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The article defines the main directions and prospects for the state policy on the restoration and
development of infrastructure. It was noted that the main challenge at present is the creation of
conditions for maintaining the transport infrastructure in proper functional condition in the
territories under the control of Ukraine, maintaining and increasing the capacity of checkpoints,
and reorientating logistics transportation to fulfill the most important functions of the country.
Also, in order to restore, rebuild, modernize transport infrastructure objects, and gradually
integrate the transport network of Ukraine into the EU transport network, it is necessary to take
appropriate measures and adopt a number of legal acts. The experience of countries in which
there have been armed conflicts shows that such measures are high-cost and can significantly
exceed the amount of official development aid. Despite the war, railway infrastructure is one of
the most important components of the successful functioning of our country. After all, it is thanks
to railway transport that cargoes with humanitarian aid arrive on time and to the places where
they are most needed. "Ukraine is constantly repairing all damage and developing ways to support
the functioning of critical infrastructure. The post-war period of railway infrastructure restoration
should become a driving stage for the opening of new opportunities for Ukraine in cooperation
with partners, therefore plans are already being developed and the support of the countries of
the European Union is being attracted. The main directions for improving the functioning of
railway transport in Ukraine, which are proposed in the Recovery Plan of Ukraine, are given.
Recommendations are given for the actions of the authorities during the war; regarding the
restoration of Ukraine after the end of the war; on the development of Ukraine in the strategic
perspective until 2030. It was noted that the restoration and rebuilding of infrastructure in the
conditions of war is extremely necessary. It is clear that the prospects for infrastructure recovery
depend on many determinants.

Keywords: infrastructure, railway infrastructure, reconstruction, state policy, war.

[MocranoBka mpoGnemu. Pociiicbka arpecis 3Ha4YHO BIUIMHYJIAa Ha 3MiHYy Ta (YHKIIOHYBaHHS
TpaHCMOPTHOI cucteMu Ykpainu. Yepes OolioBi nii Ha TepuTopii YKpaiHu Ta 3ampoBaKeHU BiiicbKOBHI
CTaH MOBITPSHUU MpocTip YKpainu 3akputuii. Takoxk, GakTUYHO po3moyajach 0J0Kaga MOPCHKUX MOPTIB
Ha MBIEHHOMY y30epexoki Ykpainu. BiiicekoBi kopabii kpaiHM-arpecopa OJOKYIOTH CYIHOTUIABCTBO
B YopHOMY Ta A30BCHKOMY MOPSX IJsl CyZA€H, IO NPAMYIOTh [0/3 MOPCBKHX MOpTiB YKpainu. Yepes
ONOKYBaHHSI MOPCHKHX HOPTIB YKpaiHM BaHTa)XOBIONPaBHUKU Ta MEPEBI3HUKH BUMYLICHI 3MiHIOBATH
JIOTICTUKY €KCIIOPTHHUX IIepeBE3eHb, CIPAMOBYIOYM BaHTaXl Ha 3axiJHI TNPUKOPIOHHI MEpPEeXOiH.
IlepeBe3eHHs BaHTaXIiB MiJ 9Yac BIiHHW € CKIIAMHUM 3aBIaHHSIM dYepe3 HU3bKY MPOITYCKHY 3aTHICThH
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NPUKOPJOHHUX MepexoiB Ha 3axofi Ykpainu'. OTxe, HAHBAKIMBIIINM BHKINKOM Hapasi € CTBOPEHHS
YMOB [UIS MiATPUMaHHS TPaHCHOPTHOI iHQPACTPYKTypw y HaJeXHOMY (yHKIIOHAILHOMY CTaHi
Ha MiAKOHTPOJBHUX YKpaiHi TEpHUTOPifx, 30€peXEeHHS Ta MiJBUIICHHS MPOIYCKHOI CIPOMOKHOCTI
ITyHKTIB MPOITYCKY, TEPEOpi€HTAIIis IOTICTUYHUX NIEPEeBe3eHb 33 I BUKOHAHHS HAalBaXIMBIIINX (PYHKIIIH
kpainu. Takosk, 33171 BiTHOBIIEHHS, BiIOYyA0BH, MOJAEPHi3aIlii 00'€KTiB TpPaHCIIOPTHOT iHGPACTPYKTYpH, Ta
MOCTYNOBO] 1HTErpanii TpaHcopTHOI Mepexki YKpaiHu 0 TpaHcHopTHOT Mepexi €C HeoO0XiTHO IPOBECTH
BiMOBiAHI 3aX0iu, NPUHHATH HM3KYy HOPMATHUBHO-TIDABOBHX aKTiB2. B yMOBaX BOECHHOTO CTaHy
MEpPEeBe3eHHS BaHTaXiB MOPCHKHM Ta TMOBITPSHAM TPaHCIOPTOM THMYacoOBO HE 3JiHCHIOIOTHCS,
a 3aJII3HUYHUM TPAHCIIOPTOM — OOMEXEHO, y 3B’SI3KY 3 UMM BITUYM3HSIHHMH PHMHOK TPAHCHOPTHHUX IOCIYT
TpaHC(HOPMYETHCS Y HANPAMi IPIOPUTETHOTO 3aCTOCYBAHHS aBTOMOOUIBHOTO TPAHCHIOPTY ISl 3M1HCHEHHS
NepeBe3eHb BaHTAXKIB (K KOMEPLIiHHMX MepeBe3eHb BaHTaXIiB, TaK 1 T'yMaHITAPHUX BaHTAXIB).
HeMmoxnuBicTh BUKOHAHHS TPaH3UTY TEPUTOPIEIO KpaiHM-arpecopa Ta ii coro3HuKa binopycii BrummHymno
Ha JIOTICTHKYy aBTOINEPEBE3¢Hb y MDKHAPOTHOMY CIIONydeHHi. TakoX HeoOXigHi 3axonmu
Ui quBepcudikanii mocradyaHHs manuBa 13 KpaiH 3axoay. Hapasi iMmopT manuBa 3OiHCHIOETHCS
B ocHOBHOMY i3 [lonbii, Pymynii, CnoBauunnu, MoiioBu Ta YTOPIIMHHU, a TIOKa3HUKH HOTO 00CSry
MTOCTIHHO 3pOCTaloTh. TakoX, Ha CHOTOAHINIHIA JEHh BHACTIIOK pOCiiickkoi arpecii YkpaiHa 3a3Hana
mpoOJIeM 13 eKCTIOPTOM YKpaiHCBKOI TPOAYKINii, 30KpeMa arpornpoMHuciIoBoi mpoxaykiii. [[ias mwsoro
HeoO0X11HO pO3pO0IIATH aNbTePHATUBHI MapIIPYTH AOCTaBKU BaHTaXy 10 kpain €C Ta iHIIMX PUHKIB Yepes
€Bpomy. CkacyBaHHS aIMiHICTPaTUBHOTO O0ap’e€py y BUTIISAII TO3BOJIIB, SIKHH € CTPUMYIOUUM (PaKTOpOM
JUIS BUIBHOTO PHWHKY, € HEOOXiHMM Ta BaXXIWBUM sl 3a0e3medeHHs iHTeHCU(IKaIlii eKOHOMIYHUX
IpoleciB, 0COGINBO B YMOBaX BOEHHOT0 yacy®. OHAK, JOCBia KpaiH, B AKUX Gyau 36poiiHi KOH(IIKTH,
MoKa3ye, M0 Taki 3aXOAM € BUCOKOBAapPTICHUMHU Ta MOXKYTh 3HA4HO IMEPEBHUILYBaTH 00cATH oQiliiHOI
JIOTIOMOTH Ha IIiJli PO3BHTKY”.

MerToro CTaTTi € BU3HAYUTH OCHOBHI HANPSMKH Ta MEPCHEKTHBU IIOJIO0 JIEPKABHOT ITOJNITHKH I[0JI0
BiJTHOBIIEHHS Ta PO30yI0BH iHQPACTPYKTYpH.

Buknan ocHoBHOro MaTepiany. «27 JuITHS BilleripeM’ ep-MiHICTp 3 BigHOBIEHHA YKpainu Onexcanap
KybpakoB Ta mupektop mpoekty areHtctBa USAID «ExoHomiuna mintpumka Ykpainm» (USAID ERA)
Timoti Maniras mignucaiy MEMOpPAHAYM TIPO CHiBIpamio MK MinicrepctBoM BimHOBieHHS Ta USAID
ERA»°. JlokymeHTOM 6yJ10 BU3HAYEHO HACTYTIHI MPiOPUTETH:

— CTpaTeriYHuil PO3BUTOK MICT;

— (opmyBaHHS HOBOTO OaveHHs Ta IMiJ)Ky PETiOHY;

— chupusHHS TpaHc(opmarii ByTiIbHUX MICT;

— crpareris SMART-cnentiamizanii Jlonenskoi Ta Jlyrancbkoi o0nacrei;

— crparteris Tpancdopmanii 7 ByrinmeHuX MicT [lnaTtdopmu cTamoro po3BUTKY BYTUIBHHX MICT
JloHenpkoi obmacri;

— TIABHIICHHS CIIPOMOXKHOCTI TpoMaj J0 MapTHEPCTBA, PO3BUTKY Oi3HECY Ta 3ailydeHHS pecypciB
(IepxaBHO-TIpHBaTHE TAPTHEPCTBO, KopriopaTuBHa corliabHa BiATOBIaTbHICTS);

! Mpoexr Inany BinHOBNEHHS YKpailu: MaTepianu po6o4oi rpymu: «BinHosneHHs Ta po3OyoBa indpacTpykTypm», 2022
(HamionanmsHa pana 3 BiTHOBIICHHS YKpaiHU Bi HACTIKIB BIHHW). €0unHuUil 6e6-nopman opeawnis 8UKoHA84oi e1aou Ykpainu
<https://www.kmu.gov.ua/storage/app/sites/1/recoveryrada/ua/restoration-and-development-of-infrastructure.pdf>.
(2023, cepriens, 14).

2 Tam camo.

% Tam camo.

4 Borman, T. (2022). Inan BigHOBNEeHHs YKpaiHu: cuibHi Ta cnadki croponu. LB.ua.
<https://Ib.ua/blog/tetiana_bohdan/526637_plan_vidnovlennya_ukraini_silni.html>. (2023, cepmiens, 14).

5 Vxpindopm (2023). Minsionosnenns i npoekm USAID domosunucs npo po36y0osy excnopmuoi inghpacmpyxmypu
<https://www.ukrinform.ua/rubric-economy/3741265-minvidnovlenna-i-proekt-usaid-domovilisa-pro-rozbudovu-
eksportnoi-infrastrukturi.html>. (2023, cepniens, 14).
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— peaizaris iHGPACTPYKTYPHHUX MPOEKTIB,;

— 3aJy4eHHs IHBECTHIIH B iHOPACTPYKTYPY;

— po3pobOka TypuctuuHoro operay [Ipna3on’s (mocunaHHs HA CTOPIHKY TYPHU3M);

— 3alydeHHs IpoMajl, MOJIO/Ii Ta CTYJAEHTIB J0 3MIHCHEHHS ITEPETBOPEHD B PETi0HI;

—  iMIIeMeHTanis Moziesel yemimuoi Tpancdopmartii mict CIIA, Kanaan Ta €sporm’,

Tak sk MOBITPSHMH NPOCTIp LMBLIBHOI aBialii 3aKpUTHH, Ta MOPCHKI MOPTH 3a0JIOKOBaHi, Ta
peaitizailisi 3€pHOBOi yroaM WIBHALIE 3a Bce Oylne y BEIMKUX 00cArax peai3zyBaTHCh 3alli3HUYHUM
TpaHcropToM. He3Baxaroun Ha BiiiHY, 3a/Ii3HHYHA 1HPPACTPYKTypa — OJHA 3 HAWBAXKIMBIMINX CKIIAJOBUX
yCHimHoro (pyHKITIOHYBaHHA Hamoi KpaiHu. AIDKe caMy 3aBISKH 3aTi3HUYHOMY TPAHCIIOPTY BaHTaXi
3 TYMaHiTapHOIO 0IIOMOT 010 IPUOYBAIOTh BYACHO 1 TY/AH, Jic BOHU HaiOibIIe moTpiOHi. «YKpaiHa mocTiiHO
yCyBa€ BC1 OMIKOKEHHS Ta pO3pOo0IIsie CIOCOOH MiATPUMKH (DYHKIIOHYBAaHHSA KPUTHYHOI 1HPPACTPYyKTYpH.
[licasiBoeHHUI TepioA BIAHOBIEHHS 3aJI3HUYHOI 1HQPACTPYKTYpH Ma€ CTaTH PYMIHHUM €TarnoM s
BIIKPHUTTS HOBHX MOKJIMBOCTEH i1 YKpaiHH y CHIBIIparli 3 MapTHEPAMH, TOMY BXKe pPO3POOIISIOTHCS TIaHN
Ta 3aly4acThes MATPUMKA Kpain €sporneiicbkoro Coo3y»?.

VY Ilnani IOUUILHO BU3HAYCHI OCHOBHI HANPSIMKHU BJIOCKOHAJICHHS (DYHKI[IOHYBaHHS 3aJIi3HUYHOTO
TpPaHCIIOPTY B YKpaiHi: «HEOOXiAHICTH 3abe3MeueHHs MepIIOYeproBUX O€30IUIATHUX MEPEeBE3CHb IS
JIep’KaBH y BIMCHKOBUX Ta TyMaHITapHHUX IMUIIX (BICHKOBI IEpeBe3eHHs, eBaKyallisl HaCEIICHHS, PeTOKaITis
MiANPUEMCTB, MEPEBE3EHHs TyMaHiTapHOi JONOMOTH); BHMYIICHAa 3MiHa JIOTICTUKH EKCIOPTHHX
3aJi3HUYHHX TIepeBe3¢Hb 4Yepe3 OJOKyBaHHS MOPCHKHX MOPTIB YKpaiHU Ta 3MiHy obiacteil GpopMyBaHHS
BaHTaKHOI 0a3u (HEOOXiTHICTh MepeHaIIpaBICHH Ha 3aXiIHI IPUKOPIOHHI IEPEXO/IH); Ha CHOTOIHI CKIIATHO
CIIPOTHO3YBaTH IIPOIieC Ta Teorpadiro BiTHOBICHHS MPOMHUCIOBHX ITiIIPHEMCTB, 5K (DaKTHIHO (POPMYIOTH
BaHTAKOMOTOKH JUTS 3aJ1i3HUYHOI raity3i; HoAeKyAr 30epiraloThes 3acTapiii NpoueaypHy Ta IpOLecH HaJaHHs
TPaHCIIOPTHHX MOCIYT, IO HE BiIOBIAal0Th CyYaCHUM BUMOT'aM; He3aBeplIeHe peopMyBaHHS 3a1i3HHYHOT
raxysi y BigmoBigHOCTi A0 acquis €C (BomgHOYac, 3MiHCHEHHS Oyab-sIKAX CTPYKTYPHHX TEPETBOPCHBH Ta
6a30BHX ped)OpM PHHKY 3aTi3HHUHUX TIEPEBE3EHb Yy BOCHHHIT 4ac € HeJIOiIbHIM)",

3aciIyroByloTh Ha yBary OKpEeMO PEKOMEHJAIii eKCHepTiB I'pPOMaAsSHCHKOTO CYCHIIBCTBA, HaAaHi
B pobouiii rpymiif 3 BigHOBNeHHs iHdpacTpykTypu mpu Hamiomamwiii pani BimHoBneHHs Ykpainm®,
Exkcriepramu Oyio 3ampormoHOBaHI peKOMEHaIlii IMoa0 Mid BiIaaW Mij dYac BIAHW; OO0 BiIHOBJICHHS
VYkpainu micis 3aBeplIeHHs BilfHU; 1010 PO3BUTKY YKpaiHU B cTpareriuHiil nepcerektusi 10 2030 poky.

PexomMenaaiii rpoMaisHCHKOTO CYCHIIBCTBA MO0 1M BIIA M ITi]] 9ac BiHU:

— Ha mixaapogHOMy piBHI MOCTIHO HarojouryBaTH Ha HEOOXiTHOCTI PO30JOKYBaHHS MOPCHKHX
TOPTiB YKpaiHH IS BITHOBJICHHS TOBOEHHHUX O0OCATIB YKPaTHCHKOTO EKCIIOPTY.

— IligmmucaTtu 3 €C yroay npo nibepanizallito aBTOMOOUTFHUX MEPEBE3€Hb, KA CKacye HEOOXiAHICTh
BH3HAUYEHHS KBOT i BU/Iaui JIO3BOJIIB HA aBTOMOOIIBHI BAaHTaXHI MepeBe3eHHs 10 KpaiH-wieHiB €C.

— HapaBatu Oinbliie MOBHOBaXKEHb HAa MicClis. PerioHajbHI BiJIUICHHS TPAHCIIOPTHUX KOMITaHIN
(mampukIta, YKp3ami3HHMINi) Kpalie BOJIOIIIOTH OIEPAaTHBHOIO 1H(OPMAIIi€I0 Ta MOXKYTH IIBHIIIE i THYUKiIIe

pearyBaTu Ha BUKJIIMKH.

LUSAID (2022). Ipockm «Exonomiuna niompumra Yxpainu» <https://era-ukraine.org.ua/page-achieving-success/>.
(2023, cepnens, 14).

2 Kucnuii, A.O. (2023). Po36ydosa 3anisnuunoi ingppacmpyxmypu sx popma peanizayii nicinaeoennoi 6id6yooeu Yxpainu
<http://confmanagement.kpi.ua/proc/article/view/279787>. (2023, cepriens, 14).

% TIpoekr ITnany BinHOBIEHHs YKpainu: MaTepiaau po6odoi rpymu: «BinHosseHHs Ta po36yaoBa iHppacTpykTypu» 2022
(HamionanmsHa pana 3 BiIHOBIICHHSI YKpaiHU Bifl HACTIIKIB BiHM). €0unuil 6ed-nopman opeawie 6ukoHasuoi énadu Ykpainu
<https://www.kmu.gov.ua/storage/app/sites/1/recoveryrada/ua/restoration-and-development-of-infrastructure.pdf>.
(2023, cepmiens, 14).

4 Peanimaniiinuii maker pedopm (2022). Pexomendayii ujo0o eionosnenns ma po3dyoosu ingpacmpykmypu
<https://rpr.org.ua/wp-content/uploads/2022/07/Koalitsiia-RPR_Propozytsii_Vidnovlennia-ta-rozbudova-
infrastruktury.docx.pdf>. (2023, cepriens, 14).
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— Ilocunutu pobOTY 3 €BPONEHCHKUMH TPAaHCIOPTHUMU KOMIIAHISIMH, II€PEKOHYBaTH IX
y HEOOXIAHOCTI Ta BUTIAHOCTI pO3IIMPEHHS MEPEBI3HUX, MEPEBAHTAXXYBAIBHIX 1 CKIIAJICHKUX MOTYKHOCTEH
Ha cBO1# TepuTopii. [lepeopieHTallis BAHTaXOMOTOKIB Y KpaiHU Ha 3aXiJ — I¢ HE TUMYACOBE SIBUILC. Y KpaiHi
Ha HalOmmwkui gecaTwimiTrs OyxyTh HMOTPiOHI HaAiMHI Ta MOTYXHI KOPUAOPH TPAaHCHOPTYBAaHHS BaHTAXIB
y 0ik €Bporu.

— PosmmproBatn Ta po3BHBATH KOHTEHHEpHI mepeBe3eHHA. Lleil Hampsm OyB BaXJIMBHM 1€
JI0 TOBHOMACIITA0OHOTO BTOPTHEHHS p@, OCOOJMBO B KOHTEKCTI JIAHIFOKKIB TocTtadyaHHs 3 Kwuraro
no €porn, a 3apa3 HaOyBae AOAATKOBOI Barm dYepe3 Je(ilUT MEepeBaHTaKyBAIbHHUX MOTYKHOCTEU
Ha 3aJIi3HULI.

— Tlocunuty TOproBenbHUM piukoBUi GuIOT YKpaiHu, BiAPEMOHTYBATH Ta KYIIUTH JOJATKOBI Oapiki
Ui YKpaiHchbkoro JlyHalChKOTO MapoIlIaBCTBa, IO JO3BOJIUTH HOMY PO3BHBATH TOPTiBIO 1Mo JlyHaro Ta
JI0 YOPHOMOPCHKUX MOPTiB PymyHii.

— 30UTBIUTH BUPOOHWYI TOTYXHOCTI KimiHChKOTO CyTHOPEMOHTHOTO 3aBOMY JJIS IOJIIMIICHHS
pobotn Ykpaincekoro JlyHalCbKOTO apoOIUIaBCTBA.

— 30inbmwuTH BUPOOHUYI MOTY>KHOCTI BaroHoOy1iBeNbHUX, BaroHOPEMOHTHHUX i
JIOKOMOTHBOPEMOHTHHX 3aBOJIB YKpaiHM s 3a0e3nedeHHs OesmepebiiiHoi pobGOTHM  yKpalHCHKOI
3aJII3HULI.

— 3abesneunTtn Oe3nepeOiHMI Ta HAAIMHUM IMIOPT 3aJI3HUYHUX pPEHOK Michs pyHHYBaHHSA iX
€IMHOTO BUPOOHHWKA B YKpaiHi — 3aBOAY «A30BCTaJIb», HAIArOAUTH BHYTPIIIHE BUPOOHUITBO 3aTi3HUYHUX
peioK MHUPOKOi KOIil Ta PEHKOBUX CKPITUICHb.

— OnTuMizyBatH poOOTY IYHKTIB KOHTPOJIO HAa KOPAOHI YKpaiHu 3 kpaimamm €C, mMpoBOIUTH
NPUKOPJAOHHUKA, MHTHHUHA, BeTepMHapHUH Ta (iTOCaHITApHUI KOHTPOJNb Ha CTAHLIAX CHUIBHO
3 €BPOINEHCHKOI0 CTOPOHOIO, IO I03BOJIMTH 3MEHIIUTH Yac 3aTPUMKH BaHTaXiB.

— Po3BuBaTH enekTpoTpaHCIOpT B YKpaiHi, 00 3MEHIINTH 3aJIEKHICTD Bif] IMIIOPTY BHKOIHOTO
nanusa’,

Pexomenpaanii mo1o BigHOBIEHHs YKpaiHy Micis 3aBEpLICHHS BifHM:

— JlocmiguTh THUTAaHHSA JOIUIBHOCTI TOOYIOBM B YKpaiHi 3ali3HUIIl 3 «BY3bKOIO» KOJIEIO
JI0O OCHOBHUX JIOTICTUYHHX IIEHTPIB KpaiHU AJIs TOJIMIIEHHS CIIOYYeHHS 3 KpaiHaMu €BpOIIH.

— Ouianty 30WUTKH, 3aBAaHI aBialiiHIA Tady3i YKpainu, po3poOutu crparerito ii BiIHOBJICHHA,
OLIIHUTH JOLUIBHICTD BiJTHOBJICHHS BCiX PErioHaJbHUX aepoMOPTiB, SIKi MPALIOBAIHN 10 IOBHOMACIITAOHOTO
BTOPTHEHHS p.

— Omiantn 30UTKH, 3aBAaHI MOPCBHKIA Tamy3i VYKpaiHH, pO3pOOHTH MPOEKTHO-KOIITOPUCHY
JIOKYMEHTAIIIFO /ISl BiTHOBJICHHS pOOOTH MOPCHKHX TOPTiB, PEMOHTY NPHUYAJiB, pO3MiHYBaHHS, MiAHATTS
3aTOIICHUX KOPAOJIiB TOIIIO.

— TIpomoBXHUTH PO3BUTOK EJIIEKTPUYHOTO TPAHCHIOPTY B YKpaiHi, 30008’ s13aTn A3C BCTaHOBIIOBATH
3apsAMHI CTaHIi IJIs €JIeKTPOMOOUTIB, PO3TIISIHYTH MOXIIABICTh 3allPOBAKEHHS ITOJATKOBUX ITUIBT
Ha KYTIBIIIO MAJIUX Ta eHeproe)eKTHBHUX aBTOMOOLTIB Ta eeKTpOMOOITiB.

— IIpomoBxuTt poOOTY 3 PO3BUTKY TPAHCIOPTHHUX 00’ €KTIB, SIKi € YACTHHOIO €BPOIIEHCHKOT Mepexi
TEN-T, nepernsiHyTH cTaH peaji3auii MPO€EKTIB i MOTpeOn B 3MiHAX.

— Ouinntn cran KaxoBcekoro numo3y Ha piuii JHIPO Ta MOXJIHMBICTH BiAHOBIICHHS PIYKOBUX
repeBe3eHsb J(HirmpoM.

— Ilpu po3poOIlli TMPOEKTIB BIMHOBJIEHHS MICT TiepeA0aYynuTd PO3BUTOK  BEIIOCHIICTHOTO
Ta MEPCOHAIBHOTO EJIEKTPUIHOTO TPAHCIIOPTY.

! Peanimaniiinuii naker pedpopm (2022). Pexomenoayii ujo0o ionoenenns ma po3byoosu ingppacmpykmypu
<https://rpr.org.ua/wp-content/uploads/2022/07/Koalitsiia-RPR_Propozytsii_Vidnovlennia-ta-rozbudova-
infrastruktury.docx.pdf>. (2023, cepniens, 14).
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— TlepernsauyT MOIIENH TPAHCIIOPTHOTO Xa0y it Kuena, 3sMiHUTH 11 B O1K MEHII IIEHTPaIi30BAHOTO
migxoay. Mogens xa0y nepeabavae BelIMKe CKYIMYEHHS MACAKUPIB i BAHTAXKIB B OAHOMY MICIIi, III0 B yMOBax
arpecMBHOTO CyCiJia Ta MOCTiIHHOT 3arpo3u Hamaay Moxke OyTu HeGe3neyHo.

— BigHOBUTH TpaHCHOPTHE CIIONYYEHHS 3 YKpaiHCHKUM KpHMOM, pO3pOOHTH CTPATETiI0 PO3BUTKY
TPAHCIOPTHOI CHCTEMH ITiBOCTPOBA Ta HOT0 iHTErparii B TPaHCIIOPTHY cHCTeMy YKpaiHu'.

Pexomenpanii mono po3BUTKY YKpaiHH B cTpareriuiil nepcnexrusi 1o 2030 poky:

— Ilpomomxkutn pedopmy VYKp3ami3HHII — T pPO3AUICHHS Ha KOMIaHii, IO BiAMNOBIJAIOTH
3a IHPPACTPYKTYPY, PEMOHT OOJIaTHAHHS, TACAKUPCHKI Ta BAHTAXKHI TTEPEBE3CHHS.

— IlpomoBXHTH [il0 HUIOTHOIO HPOEKTY 13 3alpOBaJKEHHS IPUBATHOI JIOKOMOTHBHOI TATH
Ha 3aJi3HULI, BUBYWUTH pE3yNbTaTH NUIOTy Ta [JOMYCTUTH NPUBAaTHYy TATY Ha  3AII3HULIO
Ha MOCTiHHIA OCHOBI.

— IligBunryBaty mpuBabIMBICTE MOPCHKHX TOPTIB YKpaiHH, NEPErsHYTH MOJITHKY BCTAHOBJICHHS
rmopToBuX 300piB. [Ipu mocTiitHil BifiCEKOBIH 3arp03i MOPCHKI IMTOPTH 3aTHIIATUMYTECS Ty’KEe BPa3IHMBUMHU.
OuiKyeThCs, 0 CTPaxoBi KOMMaHil OyAyTh 3aCTOCOBYBATH [yl pOOOTH B YKpPalHCBKHUX MOPTax MiABUIIEHI
craBku. ToMy VYKpaiHi moTpiOHa JAep)KaBHA MOJIITHKA, CIPSIMOBaHA Ha BCTAHOBJICHHS KOHKYPEHTHHX
MTOPTOBHX 300PiB.

— TloBHOIO MipotO0 CKOpHCTAaTHCS MignmucaHor 3 €C YTomom mpo CIITGHUN aBiallifHUNA TPOCTIp,
3a]y4aTd €BPOINEHCHKI KOMIaHII A0 poOOTH Ha YKpaiHCHKOMY PHHKY, PO3BMBATH BHYTPIIIHI aBialiiHi
MepEeBE3CHHS.

— CKOpOTHTH KIJIBKICTH CTapHX aBTOMOOIJIB B YKpPaiHCHKOMY aBTOIMAPKY IUISXOM BCTAHOBJICHHS
OLITBII YKOPCTKUX MPABUII PEECTPAIlii aBTOMOOLITIB 3 BETHKHM ITPOOIroM, KOHTPOJIIO O0ITY HE3apeeCTPOBAHUX
aBTOMOO1JTiB, PO3MUTHEHHS JUIA IMIIOPTOBaHUX aBTOMOOLIIIB 1 CTaHAAPTIB BUKUIIB JUISI BXKE 3apEECTPOBAHMX
aBTOMOOUTIB (JiekapOOHi3allisi TPAHCIIOPTY).

— Hanarogutu BUITyCK 3aJTi3HUYHHX BAaroHIB 3a €BPONECHCHKUMHU CTaHAapTamu, miammcatu 3 €C
YTOJLy TIPO J0TYCK yKpaiHChKHUX BaroHiB Ha 3aiTi3HuIi kpain €C2,

BinzHaunmo, 1m0 OCHOBHUX MpoOJieM BiAHOBICHHA 1H(PACTPYKTYpH MOKHA BiHECTH: BiiiHa IIe
He 3aKiHYMiIach (i Haaasi 30poitHa arpecis pocii MOCTIHO pyiHY€e 00’€KTH 1HPPACTPYKTYpH), BIAMOBITHO
(hiHaHCYBaHHS THX UM IHIINX MPIOPUTETHUX HANIPSIMKIB III0/I0 BITHOBJICHHS MOCTIHHO 3MIHIOIOTBCS.

BucnoBku. IlincymoByoun BHILECKa3aHe, MOXHa 3pOOMTH BHUCHOBOK, IO BiJHOBJICHHS Ta
BinOynoBa iHQpacTpyKTypu B yMoBax BiHM € BKpall He0oOXigHOIO. 3pO3yMiNo, MO MEPCHEKTUBU
BiTHOBJICHHA 1H(QPacTpyKTypu 3ajexarb BiJ Oararbox JeTEpMiHAHT (PU3HKH  BiJHOBICHHS
HecTalIIbHOCTI YH MOBTOPHOT'O BTOPTHEHHS, TOMIKO/KEHHS, 3aB/IaHi B PE3yJbTaTi paKETHUX O0CTpIIiB
Ta OOMOBUX [iii, 3aTy4eHHS 1HBeCTHI#). Big3zHaunmo, mo BigHOBIEHHS Ta BifOyAOBa Mij 4ac BilHH,
miciasi 3aBeplleHHs Ta B CTpaTeriuHii NEepCleKTHBI MOBUHHI BigOyBaTHCh 3 YypaxXyBaHHSAM
(yHKIIOHYBaHHSI KpUTHYHO BAYXKIMBUX 00’ €KTIB, 00’ €KTIB, sIKi BINIMBAIOTh HA SIKICTh KUTTEAISIBHOCTI,

a TaKOXX MOJEpHi3amis iHppacTpyKTypH.
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Pro automatickou transliteraci nazvii zdroj vV pismu cyrilici da se pouzit dalsi stranky:

— pro zdroje v rusting: http://www.translit.ru,

— pro zdroje v ukrajinsting: http://www.slovnyk.ua/services/translit.php .
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