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Y cmammi npoaranizogaHo nioxodu 0o npo2HO3yeaHHA YuceabHoCmi no2osnie’s ceutell y Monmascekili 0baacmi Ha ocHosi Memodie aHani3y Yacosux pa-
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8y8amu ce3oHHi mpeHou, 3abe3ne4ytoyu 8UCOKY MOYHICMb MPO2HO3i8 HABIMb Y CKAAOHUX eKOHOMIYHUX yMogax. lpedcmasneHo OUHAMIKy yucensbHocmi
nozonie’s cauHeli 3a nepiod 2007-2024 pokis, AKy NPoiACMPOBAHO 2pagiyHo. [pPosedeHo aHAM3 CMAMUCMUYHUX XapaKmepucmuK 4acogoao pAady, makux
AK cepedHE 3HAYEHHS, CepeOHE KBaOpamuyHe 8iOXuneHHs, MiHIMAbHI Ma MAKCUMAsbHI 3HAYeHHs, acumempis i ekcyec. BusHayeHo Ui oyiHeHo mo4Hicme
npoeHo3y 3a donomozoto mempuk RMSE, MAE ma MAPE 0. pi3Hux mepmiHie npo2Ho3y8aHHa. OnmumanbHum eusguecs 12-micaunul nepiod npoeHosy.
MpakmuyHa yiHHicmb pobomu nonA2ae y MOMAUBOCMI 30CMOCY8AHHA OMPUMAHUX Modeneli 044 06r'pyHMOBAHO20 MPUliHAMMA yNpasAiHCLKUX pilieHb
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Kulyk A. B., Lisovska V. P., Shchekan N. P. The Model for Forecasting Livestock Production Using FB-Prophet

The article carries out an analysis, focusing on approaches to predicting the population of pigs in the Poltava region based on time series analysis methods. The
research aims to enhance models that take into account the specific regional conditions, seasonal fluctuations, and the impact of external factors such as eco-
nomic and social crises. The primary objective of the publication is to forecast the dynamics of pig population growth and to determine the optimal period for
such forecasting. The Prophet model is utilized in this study, allowing for effective consideration of seasonal trends, thus ensuring high forecasting accuracy even
in challenging economic conditions. The dynamics of the pig population during 2007-2024 are presented and illustrated graphically. An analysis of the statistical
characteristics of the time series has been conducted, such as the mean value, standard deviation, minimum and maximum values, skewness, and kurtosis. The
accuracy of the forecast has been determined and assessed using RMSE, MAE, and MAPE metrics for various forecasting horizons. The optimal forecasting period
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was found to be 12 months. The practical value of this study lies in the possibility of applying the obtained models for informed managerial decision-making in the
field of agricultural livestock breeding. The use of such models contributes to the optimization of planning, production, storage, and sales processes, which allows
for the reduction of risks associated with changes in market conditions and external threats. The developed approaches may serve as a foundation for the strategic
planning of agrarian enterprises’ development, improving their economic indicators, and ensuring industry stability. The obtained results are valuable for both
scientific research and practical activities in the agribusiness sector, providing support for managerial decisions at various levels — from operational planning to

the development of regional development programs.
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Beryn. TBapuHHMLTBO € BOXKAMBOIO CKAAAOBOIO arpap-
HOTO CeKTOpa, 3abe3Meuyiouyl HaceAeHHs TaKUMU XapuOBUMM
MPOAYKTaMI, SIK M'SICO, MOAOKO, SI/ILS Ta iHII HEOOXIAHI AAS
3A0pOB't Ta A00poOyTY ToBapu. IIpOrHO3yBaHHSA PO3BUTKY
TBAPVHHULBKOI TaAy3i € KAIOYOBMM IHCTPYMEHTOM AASL 3a0€3-
TIeYeHHS CTAAOTO BUPOOHNULITBA TPOAOBOABCTBA, MIABUILEHHS
€KOHOMIYHOI e)eKTMBHOCTI Ta MOKPAIEHHS YMOB YTPUMAHHS
TBapyH. CBMHAPCTBO BiAirpae MPpOBiAHY POAD Y TBAPMHHULTBI,
CTBOPIOI0YM POOOUI MiCList, MATPUMYIOUM €KCIOPT Ta CHPUSIO-
4yl 3DOCTAHHIO AOXOAIB CIABCHKMX FOCIIOAAPCTB. BripoBaasKeH-
Hsl CYYaCHMX TEXHOAOTi y CBUHAPCTBI AO3BOASE MOAIMIIYBaTH
YMOBM YTPUMAHHS TBAapUH, 3HIDKYBATU PiBeHb CTpeCy Ta MiA-
BUIIYBaTy MPOAYKTUBHICTb. Y 3B'A3KY 3 LjM HMPOTHO3YBaHHS
YMCEABHOCTI TIOTOAIB'S CBMHEN CTae BHKAUBUM 3aBAAHHAM
AASL PO3BUTKY arpapHOIo CeKTOpa eKOHOMIKM.

ITporHosyBaHHs 00CATIB NMPOAYKLii TBapMHHULTBA 3a
AOTIOMOTOIO YACOBUX PSAIB € BaKAMBMM IHCTPYMEHTOM IiA-
TPUMKM YIPaBAIHCBKMX pillleHb Y CIAbCbKOMY T'OCHOAQPCTBI.
YacoBi psIAM IIPEACTABASIOTb COO0I0 BIOPSAKOBaHI Y Yaci AaHi,
11J0 BUKOPYCTOBYIOTbCS AASL @HAAI3Y TEHAEHLIill, Ce30HHMX KO-
AVIBaHb Ta NTPOTHO3YBAHHS AMHAMIKM AOCAIAKYBaHMX IIpoLie-
CiB. AHaAi3 MUHYAVX TIOKa3HUKIB AO3BOASIE BUBHAUUTH SIK AOB-
TOCTPOKOBI, TaK i KOPOTKOCTPOKOBi TPEHAM Y TBAPMHHULTBI,
BPAXOBYIOUYM KOAMBAHHSA BUPOOHMLTBA, 3MIHU CIIOXMBYUX
BIOAOOAHD Ta BIAMB €KOHOMIYHMX YMHHMKIB. BUKOpUCTOBY-
104M ICTOPMYHI AQHi, MO>)KHA CTBOPUTM NPOTHO3M IIIOAO Mali-
OyTHBOTO MOMUTY HA TBAPMHHMLBKY MpOAyKLio. Lle cripusie
onTtuMisauil BUpOOHNYUX MpOLIeCiB, eheKTUBHOMY POBIOAIAY
pecypciB Ta BUpilleHHIO MUTaHb, OB sI3aHNX i3 GAAQHCOM T10-
MUTY i IPONO3MILIii HA PUHKY.

[ToTpiOHO 3a3HAYNTH, 1O PMHOK MPOAYKLIi TBAPMHHY-
LITBA € CKAQAHOIO CUCTEMOIO 3 iepapXiiHO CTPYKTYpOIO, AKa
epeOyBAE IiA BIAVBOM YMCAEHHUX 30BHIIIHIX YMHHMKIB. Mo-
AEAIOBAHHS TEHAEHL{/l PO3BUTKY L[bOTO PUHKY € BaKAUBUM
eAeMeHTOM (DOPMYBAHHS 110I0 TPEHAIB Ta OOIPYHTYBaHHS

3MiH arpapHoi MOAITUKM. AAsI CTBOPEHHS aAeKBATHMX CLieHap-
HIUX MPOTHO3iB HEOOXIAHO 3abe3MeunTyt MOBHMUIT LIMKA 360Dy,
MIATOTOBKM 11 00pobKu panux. Ha ocHOBI po3pobaeHoi MeTo-
AOAOTil MOAEAIOBAHHS MPOBOAUTBLCA NMPAKTMYHA MepeBipKa il
eeKTUBHOCTI LASIXOM TOOYAOBY CUCTEMM PETPECIITHIX MOAE-
Aeit. Li MOAeAi OIIUCYIOTh KAIOYOBI iHAUKATOPY PUHKY IPOAYK-
1il TBapMHHMLTBA, 30KpeMa IMOMUT, IPOMO3MLII0 Ta PUHKOBI
LiiHMY, 1 CAYTYIOTb iHCTDYMEHTOM AAS QHaAi3Y V1 IPOTHO3yBaHHA
AVHaMIKi pO3BUTKY raaysi [14, p.127].

Henchion et al B [6, p. 1702] npoaHaaisyBaAu posBUTOK
IIASXIiB CTAAOTO TBAPMHHMLTBA LIASXOM BUBYEHHS TeHAEHL
Y MPOAYKTaX TBApPMHHOTO MOXOAXeHHs 3 2000 poky. AHaais,
TIPOBEACHUIT Y LIbOMY AOCAIAKEHHI, AEMOHCTDYE, K Iepexia
AO CTAAOTO LIASIXY MOXe IIepeAGayaTyl 3MEHIIEHHS CIOXKMBAH-
Hs1 0iAKa TBapMHHOTO IOXOAXKEHHS Ha ALy HACEAEHHS B peri-
OHAX CBITY 3 BUCOKMM CIOXXVBAHHAM Pa3oM 3i 36iAbLIEHHAM
y perioHax 3 MeHIM crioxuBaHHsaM. B [9, p. 180] pocaianan
puHOK TBapMHHMLTBA Kazaxcrany.

3a pesyAbTaTaMy AHAAITUYHOIO OTASIAY BCTAaHOBAEHO
MO3UTUBHY PiYHY AMHAMIKY 30iAbLIEHHS MOTOAIB'S biAblioC-
Ti BUMAIB CIABCHKOTOCIOAAQPCHKMX TBapuH Kpainu. Kanthi &
Vallabaneni B [8, p. 979] 06roBopuaAu po3BUTOK KOMEPLiitHO-
ro MiAIPMEMHMLTBA, 3aCHOBaHI Ha cBMHApHMLTBI. OKpecAeHo
CTpaTerii CTaAOro pO3BUTKY Ta yPAAOBI iHilliaTVB1, ClIpAMOBa-
Hi Ha CTIPMAHHSA NPOTpecy raAysi cBuHapcrsa. HapaHa indop-
Maljis mpusHauyeHa AAS PoOOTU SK IHCTPYMEHT CaMOOLIHKU
3HaHb i pO3yMiHHs OisHecy.

Y [3, p.178] 3pobuAM Orasp HasBHUX METOAIB Hpo-
THO3YBaHHS YaCOBUX PSIAIB Ta iX MOKAMBOMY 3aCTOCYBAHHIO
y posyMHOMY ciabcbKomy rocmnopapctsi. Klaharn et al B [10,
p. 9] mpoaHaAi3yBaAu TeHA€HLii Ta Ce30HHI 3aKOHOMIPHOCTI Ta
CIIPOTHO3YBaTy 00OCATM BUPOOHULITBA Ta €KCIOPTY M'sica MTH-
11 32 AOTIOMOTOI0 PisHMX MoAeAeit YacoBux psiais (SARIMA,
NNAR, ETS, TBATS, STL i THETA). Ixui NIPOTHO3HI MO0Ka3-
HUKY OYAM OLiHeHi Ta MOPIBHSHI MK pisHMMM Moaeasmu. Pe-
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3YABTATH [IOKA3yITb IOCAIAOBHI TeHAEHLii 3pOCTaHHs BUPOO-
HuyTBa Ta exkcriopry M'sca mruni. Al Khatib et al B [2, p. 266]
AOCAIAKEHO BUPOOHULITBO sI€Lb B [HAII 32 AOTOMOTO0 pi3HMX
MoaeAelt yacoBux psiaiB: ARIMA, BATS, TBATS, and Holt’s
linear trend. ITokasaHno, mwo mopeab Holt’s linear trend e Haii-
KpalllOl0 MOAEAAID AASI TIPOTHO3YBaHHA. BiamoBiaHO A0 wiei
MOAEAI, BUpOOHMUTBO sielb B [HAIL 3pocTae. B [11, p. 257] mo-
OYAyBaAM MOAEAb MPOTHO3Y BUPOOHULITBA MOAOKA B ETMITI.
HaithiAbIi MiAXOASIIIIOI MOAEAAID AASI TIPOTHO3YBAHHS € MO-
aeab ARIMA (1,1,3). Sharma et al B [13, p. 60] mpoanaaisyBaau
METOAMKY MPOrHosyBaHHs Prophet i mopiBHsiAm ii 3 Tpaamiiit-
HOW MopeAAo ARIMA.

IToxasaHo, 1o MopeAb Prophet 3abe3meuye kpauyy To4-
HicTb IporHosyBaHHs. Hasnain et al B [5 p. 4] Ha 0cHOBI MoA€Ai
Prophet 3po6uAu aHaAi3 i TpOrHo3 SIKOCTI MOBITPS B IPOBiHLiT
Lissincy. B [7, p. 548] 3a ponomorowo 6i0aiorexn Prophet mo6y-
AYBaAU MOAEADb IIPOTHO3YBAHH: YAaCOBMX PSAAIB AASl TPOAQXKIB
y CynepMapKeTax.

ITporHo3yBaHHA PO3BUTKY arpapHOro CeKTopa, sKuil €
BOKAUBUM €AeMEHTOM eKOHOMIKY, Ma€e BUpilllaAbHe 3HaYeHHs
SK AA PO3BMHEHMX KPaiH, TaK i AASI TUX, 11J0 pO3BUBAIOTHCA. Lle
TaKoX crpusie GOPMYBaHHIO MaOYTHBOI CiAbCHKOIOCIIOAAD-
CbKOI HOAITUKM, TIOAETIIY€ MAQHYBAHH iHBECTULiil Ta BIPOBa-
AXeHHs HeoOXiAHMX 3aXOAiB. TakuM YMHOM, MPOTHO3YBAHHS
B arpapHOMY CEKTOPi € HEBIA€MHMM {HCTPYMEHTOM YIIPABAiH-
H1, 1[0 3abe3Ievye CTaAUIT PO3BUTOK €KOHOMIKU, TTIPOAOBOAD-
4y Oe3IeKy Ta MABUILEHHS AKOCTI KUTTS IPOMAASH.

OpHaK AOCi 3aAMIIAIOTHCS HEBUPIIIEHMMY NUTaHHA
IOAO iHTerpauii CyyacHMX TEXHOAOTINl Y HMPOTrHO3YBaHHI Ta
apanTauii MoAeAell 3 BpPaXyBaHHAM COLiaAbHO-eKOHOMIUHMX
YMHHMKIB, AKi BIAMBAIOTb HA PO3BUTOK TBAapMHHMULTBA. Kpim
TOTO, iCHYe oTpeba y CTBOPeHH] YHiBEpCAABHIX METOAMK, 5IKi
0 Morau Oy epeKTMBHO BUKOPUCTAHI 3 ypaxyBaHHSIM CIIeLy-
diku arpapHoro 6i3Hecy.

Meroro 1i€el poGOTH € IPOrHO3yBaHHS AMHAMIKM PO3-
BUTKY TOTOAIB'sT cBUHelt B [ToATaBChKill 00AaCTi Ta BU3HAYEH-
HSI ONITMMAABHOT'O TOPU30HTY MPOTHO3YBaHHA.

Y LbOMY AOCAIAXKEHHI IIPOrHO3yBaHHA MoAeAb Prophet
BMKOPUCTOBYBAAACS AASI IPOTHO3YBAHHS MiCSIYHOTO [OTOAIB'S
cBuHell. LI MoAeAb A03BOASIE aBTOMATUYHO BU3HAYATY PIiUHY
cesoHHicTb. [Ipn 3miHi TpeHay Prophet A03BoAsie MOAeAtOBaTH
1i 3MiHM 3aBASIKM CBOII 3AaTHOCTi OYAYBaTH KYCKOBO-AiHilHi
TPEHAN, OTPMMaHi Pe3YAbTaTy AETKO Bi3yaAi3yBarTy i MOACHU-
T. MOAEAD AOCTYIIHA AAS BUKOPUCTAHHS B MOBI IpoOrpamy-
BauHs Python, mo 3abe3mneuye wupoKy iHTerpauiio y Bxe ic-
HYIOUi @HaAITUYHI cCepeAOBULIA.

3anpornoHoBaHui1 miAXiA GOKycyeTbes Ha mipbopi morme-
PeAHiX CIOCTepeXXeHb, 1[0 AEMOHCTPYIOTb MOAIOHI 3HaueHHs
OLiHOK. AOAQTKOBO BUKOHYETbCS TECTYBAHH: BCIX 3HAUYILMX
Ce30HHMX YMHHMKIB, 1[0 CIpMse OiABII TOYHOMY MOAEAIOBAH-
HIO CE30HHOCTIi B AQHUX.

AaHi AOCAIA)XKEHHSI TPO KiABKICTb MOTOAIB'S CBUHeN
B nepiop 3 1 ciunsg 2007 poky mo 1 annza 2024 poky oTpuMaHi
3 caitty [oaoBHOrO ynpaBAiHHs cTaTncTVKK Y [ToATaBCHKil 00-
Aacti Ykpainu [1].

Mopeap Facebook’s Prophet mobysoBana Ha OCHOBi
AAQIITUBHO-perpeciitHol TexHiku [4, p. 4640; 12, p. 1847]. Boxa
CKAAAQETHCS 3 HACTYITHUX KOMITOHEHT:

y(t)=g(t)+s(t)+e,. 1)

Tyt g(t) — TpeHA 4acoBOTO PsIAY, KYCKOBO-AiHilTHA QYHK-
uis, $(£) — ce30HHI KOMIIOHEHTH, €, — TIOMUAKA, SIKa MICTUTD iH-~
dbopmatiito, sika He BPaXOBAHA MOAEAAI.

AAs OLIiHIOBaHHSI SIKOCTi IIPOTHO3YBAHHSA YaCOBUX PSIAIB
Y LIbOMY AOCAiAK€HHI 3aCTOCOBYIOTbCSA TaKi METPUKM:

*  cepeaHbOKBappaTuuHe BiaxuaeHHs (RMSE)

(2)
*  cepeAHs aDCOAIOTHA Hl(z)%v[]/[AKa (MAE)
1 n
MAE==Y'|E,-F|, (3)
n g
*  Ta cepepHst abCOAIOTHA BIACOTKOBA IOMUAKA
1< |E —FE
MAPE = —zf—J-loo%, (4)
ng E

ae  E,iE; gaxtini i mporHosoBaHi sHaueHHs,

1 — KiABKICTb 3HayeHb.

TecryBaHHA pi3HUX 3HA4YeHDb BiKHA 3TAQAKYBAHHA AO-
[OMArae sHaiT¥ 6aAAHC MK TOUHICTIO MOAEAI Ta Ti 3AQTHICTIO
BUSBASITU KAIOUOBI 0COOAMBOCTI AaHMX. Lle BOKAUBO AAS TIO-
OYAOBU HAAITHUX MPOTHO3iB i MPaBUABHOTO AHAAI3Y YACOBUX
psIALB.

Bisyaaizawjis i 00uMCAeHHS BUKOHAHI B IPOrpaMHOMY
cepeposui Jupyter Notebook.

BukAapeHHs1 OCHOBHOTO MarepiaAy il OTpMMaHUX Ha-
YKOBMX pe3yAbTaTiB. Po3rasHeMo AMHaMiKy IIOTOAIB'SI CBUHeN
nepiop 3 1 ciuna 2007 poky no 1 aunns 2024 poxy B IloaTas-
CcbKiit obAacri (puc. 1).

Ha puc. 1 moxxna mobauuty, mo 3 2007 mo 2011 poxu
CIIOCTEPIraeThCsl 3araAbHe KOAMBAHHS YMCEABHOCTI IOTOAIB'S
CBUHeEL, aA€ IIePeBaKAE TEHAEHLIis A0 3HIDKeHHSL. [ToroAis’s ma-
AQ€ A0 HaitHIDK4Oi Toukn y 2009 poui (6an3ssko 300 TrC. roAiB),
MiCAS 4Oro BiAOYBAa€eTbCs KOpOTKOYACHMIT picT A0 2011 poky.
B mnepiop 3 2011 mo 2013 poxu MOTOAIB’sI AEMOHCTpYE pisKe
3pOCTaHHA, aocArHyBuM TiKy B 2013 poui. Lle € HaBumyum
piBHeM 3a Becb Iepiop crioctepexkeHHs. 3 2013 poky Moroais's
MOYMHAE BHIDKYBATUCA, 3 AeAKMMU Iepiopamu crabiaisauii
B 2015-2016 poxax. ITpote 3 2017 poxy crocrepiraerbcs 3Ha-
YHMUIT CTTaA, 1O TPOAOBXKYETbCA A0 2019 pOKY, KOAM KiABKICTb
CBUHEI! 3MEHIIYETbCS AO HANHIDKYOTO PiBHS 32 BeCh MEPIOA.
Y 2020 poui MOYMHAETHCSI BIAHOBAEHHS MOTOAIB'S CBUHEIL
3pocTtanHs TpuBae A0 2021 poKy, MiCAS 4OTO KiAbKiCTb 3HO-
BY KOAMBAETbCS, aAe 3araAbHa TEHAEHLIiS BKasye Ha CTabiAi-
3aifito Ha piBHi 6AM3bK0 330-350 THC. TOAIB. HesHauHmit picT
y mepiiii moAoBuHi 2024 poky, 10 CBiAYMTb IIPO TOCTYNOBE
BiAHOBAEHHSL. 3 puC. 1 MOXKHa 3p0OUTH BUCHOBOK, 1[0 AUHAMI-
Ka YMCEABHOCTI IMOTOAiB's cBUHell y TToaTaBcbKill obAacTi xa-
PaKTepusyeTbCs nepiopamu piskux 3AeTis i cmaais. [Ticas ao-
CATHeHHA MakcumyMy B 2013 polli raaysb nepexxnaa TpuBaAuil
crap, 0cobanBo momitHuit y 2017-2019 pokax. OcTanHi pokn
MOKa3yloTh TeBHy crabiAisalilo Ta He3HauHe BiAHOBAEHHS
TIOTOA{B'SI, aA€ TIOKa3HVKY BCe 11ie AaAeki Bia piBHs 2013 poxy.

TabAnus 1 MiCTUTD CTaTUCTUYHI XapaKTEPUCTUKY KiAb-
KOCTI MOTOAIB’Sl CBMHE (TUC. TOAIB) 32 BUILE 3a3HAYEHMIT TI€-
pioa.

3araAoM AaHI AEMOHCTPYIOTb CTAOiABHMII PO3MOAIA i3
HOMIPHMMM KOAMBAHHSMM KiABKOCTi MOTOAIB'SL CBUHEN MpO-
TATOM AOCAIAKYBAQHOTO MEPioAY.

Mpo6rnemn ekoHomikm Ne 1 (63), 2025

369



[ | MartemaTuyHi meToaM Ta Mogesi B eKOHOMiLLi
Tuc. ronis
475
/Ak/\
425 n \, ’ HJ/J\UM‘
400 J' | N
[ \‘\ LAY
/] W] N ARV
325 v- N \ / u W
300 ] j
275 I 1~
2007 2009 201 2013 2015 2017 2019 2021 2023 Pik
Puc. 1. innamika 3miHn noronis’s cBuHei (Tuc. ronis) 3 1 ciuHa 2007 poky no 1 nunHa 2024 poky B MontaBcbKii obnacri
Amepeno: aBTOpchKa po3pobKa 3ripHo 3 [1]
Tabnuusa 1
CraTuCcTNYHI XapaKTepnCTMKM KiNbKOCTi noronie’a cBnHe (Tuc. ronis) 3 1 ciyna 2007 poky no 1 amnHA 2024 poky
HaiimeHyBaHHA Kinbkictb CepepHe Cepeml.boxsanpa'rmue Min. Makc. Acumertpia Ekcuyec
BiAXnneHHA
CBuHi 210 363.1 473 271.2 468.8 0.39 -0.87

Adnepeno: aBTOpcbKa pospobka

AAst HAbOPY AQHUX ITPO KIABKICTb IOrOAIB'sI CBUHEN OyAa
3acrocoBaHa 6ibaiorexa Prophet Mmoo Python.

Ha puc. 2 HaBepeHO pe3yAbTaTM 3aCTOCYBAaHHS METO-
AiB 6ibaioTexu Prophet AAst MOAEAIOBAHHSI T MPOTHO3YBAHHS
KIABKOCTI TTOTOAIB'st CBUHEN Y THCsTYax roAiB. Ha pucyHky dop-
Hi TOYKM — 1je peaAbHi 3HAYEeHHs KIABKOCTI CBUHel y BuOip-
ui. CuHst AiHiS — TIporHO3 MoAeAi Prophet, skuit BipyoOpakae
TpeHA i ce30HHiCTb pAaHMX. CuHst 00AaCTb TTOKa3ye 95 %-11 A0-
Bipumil iHTepBaa, 10 BKa3ye Ha piBeHb HEBU3HAYEHOCTI Ipo-
THO3Y.

VY nepiop 32007 o 2015 pik criocTepiraeTbcs 3pocTarya
TEHAEHLIisT KIABKOCTi CBMHEII, 3 MaKCUMYMOM 0AM3bKo 2014—
2015 pokis. ITounnaroun 3 2016 poky, KiAbKiCTb IOroaiB's
CBUHEll AeMOHCTpY€ CTilike 3MeHIUEeHHS AO MPOTHO30BAHOTO
nepiopy 2025 poxy. HasiBHi nepioanyHi KoArBaHHs, SIKi BKasy-
I0Tb Ha CE30HHUI XapaKTep 3MiHM KIAbKOCTi CBUHE. 3 TAMHOM
4acy iHTepBaAM HEBU3HAYEHOCTI CTAIOTH IMPLIMMY, 0COOAUBO
OA1KYe A0 2025 POKY.

3 puc. 2 MOXHa 3poOMTM BUCHOBOK, 1o 6ibaioTexa
Prophet eeXTHBHO BUsIBMAQ 3araAbHi TEHAEHLIii Ta CE30HHICTD
Y AQHUX TIPO KiABKICTb TOTOAiB'st cBUHeit. IIpOrHo3 CBiAYMTD
PO NMOAAABIIE CKOPOYEHHs KiAbKOCTi cBUHeN A0 2025 poKy,
MPOAOBXYIOUM TPEHA, 1110 ToYaBcs micas 2015 poky.

Ha puc. 3 mpepcraBaeHo pesyabTatyt poboTu 6ibAioTeKu
Prophet y po3pisi 3araAbHOro TpeHAy Ta piYHOI CE30HHOCTI.

Ha BepxHpoMy rpadixky 3obpaxenuit TpeHa: 3 2007
no 2015 pik crmocTepiraeTbCsl 3pOCTAIOUMIT TPEHA, 1O CBIA-

4UTh MPO 30iAblIEHHS KiABKOCTI MOTOAiB'st cBuHein. Ilicas
2015 poKy CrocTepiraeTbcs Crmap, KU TPUBAE AO MPOTHO-
30BaHoro nepioay 2025 poxy. MakcuMyM TpeHAY AOCATaEThCA
y mepiop 2015 poky, KOAM KiABKICTb CBUHel OyAa Ha miky. [ Tic-
A 2015 poOKy BiA3HAYa€TbCA NMOCTYNOBE 3MEHIIEHH .

HuoxHiit rpadik AeMOHCTpYe piuHi KOAUBaHHS y KiABKOC-
Ti IOrOAiB’s1 cBuHelt. HaitbiAblIi KOAMBAHHS CIIOCTEPIraloThCst
y 6epesHi: piskuit cTpu6ox A0 100 %, 1110 Moxke OyTH MOB'I3aHO
i3 ce30HHMMM 0COOAMBOCTSIMM BIiATBOPEHHsI ITOrOAiB's. Takox
TIOMITHI MIABUIIIEHHS Y BepeCHi—KOBTHI Ta He3HauHi KOAMBaH-
HS TIPOTATOM POKY. HeraTuBHi 3HaueHHsA BKasylOTb Ha Iepio-
AV CITaAIB, 0COOAMBO y 3UMOBI MicsLi (TPyA€Hb—CiueHb), KOAK
IIOTOAIB'S MOXe CKOPOYYBAaTHCS Yepe3 MpUPOAHi ab0 BuPOO-
HUYi YMHHUKMUL.

Moaeab Prophet 4iTko BupAiAMAQ ABa BOKAMBI KOMIIO-
HEHTH: TpeHA (3poctanHs A0 2015 poKy i mopaablue crabiabHe
3HIDKEHHsI KIABKOCTI CBUHEN) T4 Ce30HHICTh (ICKpaBO BuUpa-
KeHi piuHi KOAMBAHHS, i3 MiKOM y Gepe3Hi Ta mepioAMYHNMY
3POCTAHHSIMM IIPOTATOM OCEHi).

Tabanust 2 MIiCTUTD OLiHKM TTOXMOOK IIPOrHO3YBAHHSI
4aCOBOIO PSIAY IOTOAIB'S CBMHeN 32 pisHUMMU po3mipamm Bi-
KHa KOB3HOTO cepeptboro (RWS). Haitmene 3Hauennst RMSE
(14.05) crocrepiraerbest mpu RWS=6 i 12, a notim nouuHae
3pocraru. Lle BKkasye Ha Te, 10 KOPOTKi BikHa (6 i 12) pat0Tb
TOYHili MPOrHO3M, @ Tpy 30iAblueHHI BiKHA IPOTHO3 CTAE
MeH1 TogHuM. MAE noBoanTbes cxoxe Ha RMSE: cTabiabHe
sHayenus (12.89 ta 12.6) mpu RWS 6 i 12, micast woro moun-
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Puc. 3. TpenpoBa Ta ce30HHa CKNafoBi YacoBOro psAAY NOroNiB'A CBUHeN

HaeTbCsA 3pocTaHHA. Lle MATBepAXXYe, 110 KOPOTILi BikHa IpU-
3BOASITD AO MEHILMX CEPEAHIX aDCOAIOTHMX MOXMOOK. 3HayeH-
Hst MAPE Takox 3pocTae 3i 30iaburenHsamM RWS: Bip 3,82 % aast
RWS=6 p0 5,12 % past RWS=30. Lle o3Hauae, 1m0 BiAHOCHI I0-
XMOKM TaKOX 3POCTAIOTD, 1[0 MOXKe BKa3yBaTy Ha MOTipIIeHHs
MIPOTHO3Y AASL AOBIIMX BiKOH.

3 TabANLi 2 MOXXHA 3POOMTYU BUCHOBOK, IJ0 KOPOTKI Bi-
kHa (RWS=6 i 12) 3abesneyuytoTs HalMeHIIi MOXMOKY 3a BciMa

merpykamy (RMSE, MAE, MAPE), mo cBiaunTbh npo 6iablr
TOYHMIT IPOTHO3, @ AoBIi BikHa (RWS=18, 24, 30) noripmyoTs
pe3yAbTaTH, 36iAbIIYI0UY A0COAIOTHI Ta BIAHOCHI MOXMOKN.

RWS=6 a60 12 noxasyoTb Kpalli pe3yAbTaT! AAS TOY-
HOTO TIPOTHO3YBAHHS, OCKIABKM TIPY LIMX 3HAYEHHAX MOXMOKM
MiHIMaABHi 32 BCiMa METPUKaMIL.

3asBMyail TOPU3OHT IIPOTHO3YBAHHS IIOBMHEH BiAIlO-
BipaTy Oi3Hec-3aBAQHHIO. SIKIO CTPYKTypa AQHUX Ce30HHA,
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PEKOMEHAYETHCS MPOTHO3YBaTM Ha KiAbKA CE30HHUX LIMKAIB
(nanpukaaa, 1 pik Aast MicsiuHMX AaHKX). ToMy TepMiH porHo-
syBanHsi( Rolling window size comparison RWS) Bubupaemo
12 MmicsuiB.

Y Tabani 3 HaBeA€HO POTHO3HI MiCIYHi 3HAUEHHS YK~
CeABHOCTI IIOTOAIB'st CBUHEI. AaHi BKa3yl0Tb Ha 4iTKy Ce30HHY
AVHAMIKY, 3pOCTaHHSI ITOTOAIB’sI HABECHI T BOCEHM i 3HVDKEHHSI
B3UMKY.

I[TporHo3yBaHHA MaifOyTHbOIO pPO3BUTKY arpapHOro
CeKTOPa eKOHOMIKM, IKU1 BiAirpae BAXKAUBY POA Y HalliOHAAD-
HOMY TOCMIOAAPCTBI, € HAA3BUYAITHO AKTYaABHUM K AASL PO3-
BUHYTUX KpaiH, TaK i AAd KpaiH, 1110 pO3BMBAOTLCA. BoHO pae
3MOT'Y BUSABASITY AOBIOCTPOKOBI TEHAEHIIil, po3po0AsTH CTpa-
Teril PO3BUTKY Ta CIPUATH CTAAOMY €KOHOMIYHOMY 3POCTaH-
HIO. 3aBASKM POrHO3YBAaHHIO MOXXHA epeKTMBHO GOpMyBaTH
arpapHy MOAITMKY, CIIPSIMOBaHY Ha 3abe3MeyeHHs IPOAOBOAD-

Tabnuuya 3

MporHo3Hi WomicAYHi 3HaUeHHA Noronis’A CBUHEN, TUC. 0.

Pik Jan Feb Mar Apr May Jun

Jul Aug Sep Oct Nov Dec

2025 2142 249.9 230.0 230.6 2264 2311

2278 2247 2314 227.8 2132 210.0

Amepenro: aBTopcbKa po3podka

40l 0Oe3IeKNM, PEryAlOBaHHS PUHKIB CIAbCBKOIOCIIOAQPCHKOI
HPOAYKLii Ta MiABMILEHHS KOHKYDEHTOCIIPOMOXXHOCTI TaAy-
3i. Lle TakoX CIIpusie 3aAyYeHHIO IHBECTULN Y BUPOOHMLTBO,
inppacTpykTypy Ta iHHOBaLii, 3a6e3meuyiouy MoAepHizaljio
arpapHOro CeKTopa.

Kpim TOrO0, NnporHosyBaHH: A03BOASI€E OLIIHUTY MOXKAMBI
PU3MKY, TOB’S3aHI 3 KAIMATMYHMMM 3MiHAMM, KOAMBaHHSIMU
LjiH Ha CBITOBMX PMHKaX Ta {HIIMMY 30BHILIHIMU GaKTOpaMHu.
Lle cTBOpIOE NEpeAYMOBU AAsl CBOEYACHOIO BIIPOBAAXKEHHS
3aXOAIB IJ0AO MOMSIKIIEHHS HACAIAKIB KpU30BMX CUTYaLiil.
Y KOpOTKOCTPOKOBII1 IIepCIeKTHBI OL[iHKa KiABKOCTi ITOTOAIB’sI
CBUHEIl A€ MOXXAUBICTb ONTUMI3yBaTu BUPOOHMYI TpoLecH,
peryAroBaty 00CSIM eKCIIOPTY Ta IMIIOPTY, & TAKOX 3abes-
HevyyBaT! CTabIABHICTb BHYTPIlIHBOTO pUHKY. Lle Aomomarae
MIATPMMYBaTy OAAQHC MONMUTY i MPOMO3ULl, 10 € OCHOBOI
€KOHOMIYHOI CTabiABHOCTI Ta COLIIAABHOTO OAArOMOAYYYs Ha-
CEAEHHS.

AAS LbOrO  AOCAIAXKEHHS MOAEAb IIPOTHO3YBaH-
Hst Prophet obpaHa AASL OL[HKM L[OMICSYHOI YMCEABHOCTI
THIOTOAIB’S CBUHEI. 3ampONOHOBAHMIT TiAXiA 30CepeAXKyeTbCA
Ha BiAOODI BIATIOBIAHMX TTOTIEPEAHIX CITOCTEPEKEHD Ha OCHOBI
CXOYKMX OL[iHOK.

ITpu mo6YAOBI MOAEA€IT YaCOBMX PSIAIB AMHAMIKM 3Mi-
HU KiABKOCTi CiABCBKOTOCIIOAAPCHKUX TBapMH BPaXOBYBaAU-
cs 3HayeHHA nokasHukiB RMSE, MAE ta MAPE. Buxopuc-
TOBYIOUM Liell METOA, OYAO CIIPOTHO30BAHO LIOMICSAYHY 3MiHY
OroAiB’st cBuHelt B IToATaBChKilt 06AacTi A0 KiHiyst 2025 poky.

BucnoBku. Y 1IbOMY AOCAIA’KEHHI IIpOaHaAi30BaHa MO-
AeAb 1100yp0Bu yacoBux psiaiB Prophet (additive regression
model) AASL TPOTHO3yBaHHA AMHAMIKM KiABKOCTi IOTOAIB'A
CBUHel. Bu3HaueHO OLIHKM TOYHOCTI MPOTHO3IB AAA Pi3HUX
TEePMiHiB, IJ0 AAAO 3MOTI'Yy BCTAHOBUTY ONTUMAABHMII YaCOBUIA
repiop MporuosyBaxHs — 12 micsyis). OTpumai pesyasraru
AO3BOASIIOTH TAMOILE 3PO3YMITH CTPYKTYPY 3MiH y KiAbKOCTi
CiABCHKOTOCIIOAQPCHKIX TBAPVH, BUAIAUTY KAIOUOBI TEHAEHLIi
Ta BUKOPUCTOBYBATH Lii AQHI AASL IPUIHATTA OOIPYHTOBAHNUX
YIPaBAIHCDKMX illleHb Y TaAy3i TBAPMHHULITBA.

ITepCrieKTVBY TMOAQABLIOTO AOCAIAKEHHS BKAIOYAIOTDb
PO3po0OKy aHCaMOAEBUX METOAIB IPOrHO3YBAHHS, 1O BPAX0-
BYBATUMYTb He AMIle Ce30HHI KOAMBaHHS, aAe it crieudivHi
dbaxropy BepeHHs GisHecy, Taki sIK perioHaAbHI 0COOAMBOCTI,
BIIAMB PUHKOBIUX YMOB TOLLO.
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