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JIOKTOp €KOH.HayK, podecop,
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IIOKU MOHETAPHOI IHOJIITUKHU B YKPAIHI: EOEKTH IIJI YAC
BIMHU

Kuio4oBi cjioBa: MOHETapHA MOJIITHKA, IIIOKA MOHETAPHOI MOJITHKH, 00JIIKOBA
CTaBKa, 1HJEKC CIIOKUBYHUX I[iH, EKOHOMIUHE 3pOCTaHHS

Olena Bazhenova,
Dr.Sc., Professor,
Taras Shevchenko National University of Kyiv

MONETARY POLICY SHOCKS IN UKRAINE: EFFECTS DURING THE
WAR

Key words: monetary policy, monetary policy shocks, key policy rate,
consumer price index, economic growth

MoHeTapHy MOJITUKY BBa)KalOTh OJHUM 13 Hale(EeKTUBHIMIUX €JIEMEHTIB
€KOHOMIYHOI MOJIITUKH OYyJb-KOI KpaiHu, OCHOBHUMH LUISIMU SIKOT € TapreTyBaHHS
1HGALIT, TATPUMKA CTAaOUIBHOCTI I[iH, €KOHOMIYHOI'O 3POCTAHHS Ta 3alHATOCTI. 3
LI€I0 METOK LEHTpaldbHI OaHKH KpaiH CBITY BHUKOPUCTOBYIOTh PI3HOMAHITHI
IHCTPYMEHTH, cepej] SKMX BIJICOTKOBI CTaBKM, OmNepallii Ha BIAKPUTOMY pPHHKY,
pe3epBHI BuMord, Ttomo. [IpoTe, e(eKTUBHICTH MOHETApHOI TMOJITHKUA TaKOXK
3aJIEKUTH BIJ] €KOHOMIYHUX YMOB, TJI00anbHUX (PaAKTOpiB Ta 1HIIUX cTpaTeriii. B
VYkpaiHi cTymiHb €KOHOMIYHOTO CIady, HECTaOUIbHICTh PUHKY Ta HEBHU3HAYCHICTDH
BIUTMBY BIHCHKOBOI arpecii cipuunamin peakiiito HBY, ska 6yna 6e3npeneneHTHO0
3 TOYKH 30py il MBHUIKOCTI Ta MacmTabHOCTI. B pe3ynpTaTi y 6€pe3Hi mboro poxy B
VYkpaini Oyma 3adikcoBana iHGmsAmiS HA piBHI 3,2% Yy pIYHOMY BHMIpi, MO €
HAWHKYUM TIOKa3HUKOM 32 OCTaHHI YOTHPH POKHU.

OTXe, BpaxOBYHOUM JiI0 PEeXHUMY IHQIALIIHOrO TapreTyBaHHS B YKpaiHi
MpoaHaIi3yeMO BIUIMB KJIFOUOBOi CTaBKM HAa €KOHOMIYHE 3POCTaHHS IIiJl Yac BiiHU.
Jlns uporo OyJi0 BUKOPUCTAHO HACTYIHI 3MiHHI: CE30HHO CKOPUTOBaHUMW BaJOBHUI
BHYTPIIIHIN MPOAYKT y HAIlOHANbHIN BalltOTI, 1HAEKC croxkuBuux IiH (2010=100),
0o0JIIKOBa CTaBKa IIEHTPAJbHOTO OaHKy, y BIACOTKaxX, (IKTUBHA 3MiHHA, WIO
BiJIoOpaXkae Tepioju BIMCHKOBOI arpecii B YkpaiHi. Bukopucrani gaHi OXOIUTIOIOTh
nepiox 3 nepmoro kBaprairy 2016 poky mo derBeptuit kBaptan 2023 poky [1]-[4].
OcCKinbKH OUTBIIICTh 3MIHHUX € IHTETPOBAaHUMH MEPILIOTO MOPSAIKY, Y JAOCHIIKEHH]
BUKOPUCTAHO TEMITM 3POCTAHHS 3a3HAYEHUX 3MIHHUX. B AKOCTI 1HCTpYMEHTYy AJis
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JOCJIIIDKEHHS BIUIMBY OOJIIKOBOI CTaBKM Ha €KOHOMIYHE 3pOCTaHHSA B YKpaiHi OyJo
00paHO BEKTOPHY MOJENbL aBToperpecii mepmoro nopsaky’. Pesynsratu
AOCTDKEHHS  3aCBIAYMIM, 10 BHACHIJOK 3pOCTaHHA  KJIIOYOBOI  CTaBKU
CHIOCTEPIraeThCsl CTPIMKE MPUIIBUIINICHHS EKOHOMIYHOTO 3pPOCTaHHA MPOTATOM
MePIINX ABOX KBApTAJiB IMICIS 3aMpOBAHKCHHS 3MIHM KJIFOYOBOI CTAaBKH (3pOCTaHHS
Ha OJHE CepeaHbOKBaapaTU4He BigxwieHHs) (puc.l). Tomy MoxHa 3poOuth
BHCHOBOK, IO TMiABUIICHHS KJIIOYOBOI CTaBKM MOXE MPHU3BOJUTH HE TIIBKHA 0
3HWKEHHS 1HQIAT, ajme 1 A0 3pOCTaHHS BUIYCKY IIiJl 4ac BIMHM, HANpHKIa, B
pe3yabTaTi MiABUIIEHHS PIBHS 3a0Ia/KeHb B €KOHOMII Ta, SIK HACIIJIOK, PIBHS
1HBECTHUIIIHOI aKTUBHOCTI.

90-BiAcoTkOBa AOBipYa cMyra
TOYKOBa OUiHKa

0 5 10 15 20

KBapTanu

Puc.1. Peakiiist ekOHOMIYHOTO 3pOCTaHHS B YKpaiHl Ha MIOK O0JIIKOBOT CTaBKH
JDicepeno: po3pobIIEHO aBTOPOM

B konTekcTi 3abe3nedeHHs CTIMKMX TEMITB EKOHOMIYHOTO 3pPOCTaHHS B
VYkpaiHi CyTT€BY poJib Ma€ BIITPaBaTH TaKOX 1 THYYKICTh IHCTPYMEHTIB MOHETapPHOI
MOMITUKK JUIsi €(EeKTUBHOI peaklii Ha 3MIHM y CBITOBOMY €KOHOMIYHOMY
cepenoBuii. lle BKkiIouae B cebe TOTOBHICTh KOPUT'YBAaTH IMPOLIEHTHI CTaBKH,
BUKOPUCTOBYBAaTU HETPAJUIIINHI 1HCTPYMEHTH TMOJITUKH, SKIIO HEOOXigHO, 1
3ampoBa)KyBaTH MakKpoIpyAeHIiiHI 3axonu. Kpim toro, mis Ykpainu, sk majuoi
BIIKPUTOT ©KOHOMIKHM, KOHKpETHa BIAMOBIAL 3ajeXaTUME BIJ  YHIKAJIbHUX
€KOHOMIYHMX YMOB, 1ii EKOHOMIYHMX IIed 1 TJ00adbHOTO E€KOHOMIYHOIO
CepeloBHUIIIA.

Cnucoxk BUKOPUCTAHUX JKepeJt
1. International Financial Statistics (2023).
https://data.imf.org/?sk=4c514d48-b6ba-49ed-8ab9-
52b0c1a0179b&sid=1409151240976

! Mopsmok Monmesil BMB3HAYEHO Ha OCHOBL MiHimiszauil inbpopMauiMHMX KPUTEPiiB
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2. International Monetary Fund, World Economic Outlook Database
(2023). https://www.imf.org/en/Publications/WEO/weo-database/2023/October

3. Key policy rate. National Bank of Ukraine (2024).
https://bank.gov.ua/ua/monetary/archive-rish

4. NBU, GDP of Ukraine. (2023) https://bank.gov.ua/ua/news/all/prosto-
pro-ekonomiku-na-osnovi-materialiv-inflyatsiynogo-zvitu-za-sichen-2023-roku
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AHAJII3 CYYACHUX TEHJEHIINA Y BAKOPUCTAHHI BEJIMKHX
OBCSAT'IB JAHUX (BIG DATA) B EKOHOMILI TA ®IHAHCAX

Kaw4oBi caoa: Big Data, inTepHer peueit, xMmapHi 0OYHCIICHHS,
NepcoHaIbH1 JaH1, kibepaTtaku, kibepOe3reka, ITYYHUH 1HTEICKT

Oksana Banna,

PhD, Associate Professor,

Taras Shevchenko National University of Kyiv

ANALYSIS OF CURRENT TRENDS IN BIG DATA UTILIZATION IN
ECONOMICS AND FINANCE

Key words: Big Data, Internet of Things, Cloud Computing, Personal Data,
Cyber Attacks, Cybersecurity, Artificial Intelligence

3a oCTaHHI NECATUIITTS CIOCTEPITAEThCS PANTOBE 3POCTAHHSA JOCTYITHOCTI
BEIIMKNX OOCATIB JaHUX Ta PO3BUTOK TEXHOJIOTiIM ix oOpoOku. Lle cTBOproe HOBI
MOXJIMBOCTI JUIS BHUKOPUCTAHHS JaHUX Yy pi3HUX cdepax, 30kpema y cdepi
€KOHOMIKH Ta (piHAHCIB. Y Cy4yaCHUM 4ac, BEJIUKI OOCATH JaHUX IIOJHS TE€HEPYIOThCS
3 He0AYeHO0 MIBUJIKICTIO 3 PI3HUX JKEpen (Hanmpukiaa, y chepi OXOpoHH 310pOB's,
ypsiiy, COLIAJbHUX MEpEeX, MAapKEeTUHTy, (piHAHCIB, MaH1 OlpKi, CAUTH COLIATBHUX
MEpeK Ta JaHi, mo 30epiraloTbCss Ha METEOCTaHIiAX uepe3 cymyTHHK) [1]. Lle
MOB'A3aHO 3 OaraTbmMa TEXHOJOTIYHUMHU TEHJEHUISAMH, BKIIOUAIOUM IHTEPHET pedeid,
MOIIMPEHHS. XMapHUX 00YHCIIeHb [2], a TaKoX MOIIUPEHHS PO3YMHUX MPHCTPOIB. 3a
KyJiCaMU MOTY>KHI CUCTEMHU Ta PO3MOJIIIIEH] 3aCTOCYHKH MIATPUMYIOTh TaKi CUCTEMHU
3 0aratopa3oBUMHU 3'€THAHHIMH (HAMPHUKIAT, CHCTEMHU PO3YMHHUX MEPEXK, CUCTEMHU
OXOPOHH 3J0pOB's, pPo3ApiOHI cucTeMu, momaiOHI g0 cuctemu Walmart, cucremu
JEP>KaBHOTO YIPaBIIHHS TOILIO).

['moOanbpHUI pUHOK aHali3y BETUKUX JaHUX OyB OIlIHEHHM Ha cymy noHana 240
MmitbsapaiB gonapis CILA y 2021 poui. O4iKyeThCsl 3HAUHUNA PICT PUHKY Y HACTYIHI
POKH, 3 IPOrHO30BAHOIO PUHKOBOIO BaPTICTIO MoHA 650 MuTbpaiB nonapis a0 2029
poky [3].

OpauM 3 TOOBHUX (haKTOPIB, MO CHPHSIE PO3BUTKY aHAJITUKA HAa OCHOBI Big
Data, € 30ib1IeHHs 00CSTIB TOCTYITHUX JaHUX 3aBASKU ITUGPOBi3aIlii eKOHOMIKU Ta
3pOCTaHHIO KITBKOCTI JpKepen iHdopmariii. TexHosmorii 30upaHHs, 30epiraHHs Ta
00poOKM JaHUX, Taki SK XMapHI TEXHOJOTil Ta OOYHUCIEHHS B pealbHOMY uaci,
CTalOTh JOCTYITHUMH JJIsl IIUPOKOTO KOJa aHAITUYHUX 3aCTOCYBAHb.

AHaJ1i3 BeIUKUX 00CSTIB JaHUX J03BOJISIE PO3POOISATH O1IBII TOUHI MOJIEI JIs
NPOrHO3YyBaHHS E€KOHOMIYHMX Ta (pIHAHCOBUX TMOKa3HUKIB. Hanpuknan, 3a
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JOTIOMOT'OI0  aJITOPUTMIB MAIIMHHOTO HaBYaHHS MOKHAa MPOTHO3YyBaTH 3MIHM Ha
¢boHAOBOMY pPHHKY a00 BAJIOTHOMY pPHHKY 3 BHCOKOIO TOYHICTIO. [HTerparris
aHaITUKA Ha ocHOBI Big Data no3Bosise minnpreMcTBaM Ta (JiHAHCOBUM yCTaHOBaM
IIBU/IIIIE Ta TOYHIIIE pearyBaTd Ha 3MiHU B €KOHOMIYHOMY cepenoBuili. Hampukiasm,
aHalli3 BEJIMKUX OOCATIB JAaHUX MPO CIHOKUBAYIB J03BOJIAE OaHKaM CTBOPIOBATH
MEPCOHAJII30BaH1 MPOMO3UIlT KpeauTiB abo (iHaHCOBUX mocayr. Takox OaHKH
BUKOPHCTOBYIOTh AHAJITUKY BEIWKHX JaHUX [IJI1 BUSBJICHHsS IIIaxpaiicTBa Ta
MiHIMI3aIli pu3ukiB. Tak camo, po3apiOHI KOMIIaHIi BHUKOPHCTOBYIOTH JaHl 3
CYIYTHHUKIB Ta aHAJIITUKY COLIAIbHUX MEPEX JJIs MPOTHO3YBAHHS MOMUTY HAa TOBAPHU
Ta PO3POOKH ONTUMAIBHUX MApPKETHHTOBUX CTpaTerid. AHaji3 BEJIMKUX OOCSTIB
JAHUX JT03BOJISIE MIAMPUEMCTBAM ONTUMI3YBATH CBOT O13HEC-TIPOIIECH. 3a JJOTIOMOTOI0
Big Data xomrmanii MOXyTh aHaji3yBaTH JaHl PO BUPOOHHUIITBO, MOCTAYaIbHUKIB,
CIO’KMBAYIB Ta IHIII aCIEKTHU CBOTO O13HECY, IO JI0NIOMAarae BUSBIATH €(DEKTUBHIIIII
MeTOoAM POoOOTH Ta 3MEHIyBaTH BUTpatu. Big Data gomomarae mianmpueMcTBam
30MpaTH, aHajgi3yBaTW Ta BUKOPUCTOBYBAaTHM JaHl TMpPO CBOiX KIIEHTIB I
MOKpAIEHHS PIIIeHh MIOJ0 OOCITYrOBYBaHHSA. 3a IOTIOMOTOIO aHAJI3y MaHUX MPO
MOKYIIKH, B3a€EMOJII0 3 NpOAyKTamMu Ta (1a0€K BlJ KIIE€HTIB, KOMIIaHIi MOXYTb
1IeHTU(IKYBaTH Ta 3aJ0BOJBHATH NOTPEOM CBOIX KIi€HTIB Kpame. Big Data
J03BOJISIE MIANPUEMCTBAM POOUTH TOYHI MPOTHO3U Ta CTPATETIYHO IJIAHYBAaTU CBOIO
TISUIBHICTh.  AHAI3ylOuM ICTOPMYHI JaHI Ta BHUKOPUCTOBYIOYM aQJITOPUTMH
MalTMHHOTO HABYaHHS, KOMITaHIT MOXYTh TepeadavaTu TEHACHIIT Ha PUHKY, TOMUT
Ha MPOAYKIIIIO Ta 1HII KJIFOYOB1 aCIIEKTH CBOTO Oi3HECY.

AHami3 BeNUKHUX OOCSTIB MaHMX BIJITpae KIIOYOBY pOJb y BHUSBJICHHI
MOTEHIIIHHUX 3arpo3 Ta PU3UKIB I MIANPUEMCTB. 3a momomoroio Big Data,
KOMITaHii MOXYTh aHaJi3yBaTU BEJIMKY KIIBKICTh JAHUX, IO CTOCYIOTHCS IXHBOI
JUSTBHOCTI, T4 BUSBIATH aHOMaJbHI MAaTePHU, SIKI MOXKYTh CBIIYUTH PO MOKIIUBI
kibepaTaku, BUTOKH KOH(iAeHIIHHOT 1HpopMalrii abo iHII 3arpo3u Jyuisi Oe3meKu
JAHUX Ta AISIbHOCTI KoMIiaHii. Kpim Toro, Beauki JaHi MOXKYTh BUKOPUCTOBYBATHUCS
Ui pO3pOOKM CHUCTEM BUSIBJICHHSI I1HIUJCHTIB Ta MPOTHO3YBAHHS MOMIJIMBUX
Kibep3arpo3, 0 J103BOJISIE KOMITAHISIM pearyBaTd Ha HUX HEralHO Ta MIHIMI3yBaTu
MOxJMB1 BTpatu. Takoxx ananmiz Big Data mMoxe IONOMOITH y BUSIBIICHHI 1HIIUX
BU/JIIB PU3HKIB, TAKUX 5K (DIHAHCOBI PU3HMKH, PU3UKHU 3B'I3aHI 3 pEMyTaIli€l0 Ta 1HIII,
J03BOJISIIOYM KOMIMAHISIM NMpUMaTh OOTPYHTOBAHI PIIIEHHS JIJIsl IXHBOTO YIIPaBIIHHS
Ta MIHIMI3aI].

3a pesynbTaTamMu OMUTYBaHHS, MPOBEIEHOTO Yy mepiof 3 jguctomana 2022 1o
motuit 2023 pik KommaHiero Statista, BU3HAYEHO, 10 OUIBIIICTh ONMMUTAHUX KOMITaHIH
Yy BChOMY CBITI OUIKYIOTh, III0 B Tiepion 10 2027 poky, BEIUKI JaHi MAaTUMYTh O1IbII
MTO3UTUBHUM, HI)K HETaTUBHUM, BIUIMB HA IJI00AJIBHUI PHHOK TIpalli Ta 3alHSATICTh, 3
65 BiJICOTKaMHM KOMIMAHIN, SKI CTBEPIKYIOTh, IO ISl TEXHOJIOTISI CTBOPUTH PoOOUi
MicIis, 1 e 7 BIZICOTKIB OUIKYIOTh, III0 BOHA TIPHU3BE/IE 10 BTPATH POOOUUX MICIIh.
TuM 4acoMm, IITY4HUN I1HTEIEKT OYIKYEThCS, IO MPHU3BEAE M0 OIIbII 3HAYHHUX
TypOyJEHTHOCTEW Ha PUHKY Ipalli, 3 23 BIJICOTKAMH OpraHi3allii, siki mepeadadaroTh,
IO 111 TEXHOJIOTIS MPH3BEAE 10 3aMillleHHs poOouyux Miclb, 1 49 BiCOTKaMu, sKi
OYIKYIOTb, 1110 BOHA CTBOPUTH HOB1 poOoui Miciis [4].
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OpHi€ero 3 OCHOBHUX TIepeniko/ BuKopuctanus Big Data y cdepi ekoHOMIKY Ta
¢diHaHCiB € 3a0e3medeHHs 3aXHCTy NEPCOHAIBHHUX JaHUX Ta 3a0e3MeueHHs
koH(iaeHIiitHOCTI. KpiM TOrO, ICHYIOTH MpOOJIEeMHU SKOCTI JaHUX, aJKe HEe BCl JaHi
MOXKYTh OYTH MOBHICTIO TOYHUMH Ta HaAiiHUMH. HasBHICTh MOMMIOK, HETOUHOCTEH
a00 HEMOBHUX JIaHUX MOXE 3HAUHO MiIIPBATH HAIHHICTh aHATITUYHUX BUCHOBKIB.

Ykpaina, mogioHo 10 0araTbOX 1HIIUX KpaiH, CTUKAETHCS 31 3pOCTAIOUOI0 Kb~
KICTIO Ki0Oep3arpo3, siKi CTaBlsATh Mif 3arpo3y sk iH(opmariiiHy Oe3rneky, Tak 1
€KOHOMIYHUI PO3BUTOK KpaiHu. OJIHUM 3 BaXXJIMBUX AaCHEKTIB 3aXUCTy JIaHUX B
VYkpaini — 11e 3aX0/id, K1 BXXHUBAIOTLCS Ha PIBHI Jep:KaBU JIJIsl 3aXKUCTY Bij KibepaTaxk.
VYpsiaoBl CTPYKTYpU Ta areHTCTBA CHUIBHO 3 NMPUBATHUMHU KOMIIAHISIMU aKTHUBHO
IPaIIOIOTh HaJl pO3pOOKOI0 Ta BIPOBAKEHHSIM CTpaTerii KioepOe3neKu.

KpiM Toro, BaxIMBMUM AacHeKTOM € 3aXUCT KPUTHYHO Ba)JIUBOI
1HMPACTPYKTYPH, TAKOT SIK €HEPreTHKA, TPAHCIIOPT, KOMYHIKAIIT Ta 1HII CEKTOPHU, BiJl
MOXJIMBUX KiOepaTak. lle BkiIrouae B ceOe BIPOBAKEHHS 3aXHCTY Bl KiOep3arpos
Ha pIBHI CUCTEM KEpYyBaHHS Ta MOHITOPUHTY ILIMX CEKTOpIB, a TAaKOX HaBYaHHS
MepcoHaIy Ta pO3pOOKYy CTpaTeriii pearyBaHHs Ha IHIIUICHTH.

[IpuBaTHI KOMIAaHIi TAKOX BIAITPAIOTh BAXIWBY pOJIb y 3aXUCTI JaHHUX B
VYkpaini. bararo koMmaHiii BKJIaat0Th 3Ha4HI PECYPCH B PO3POOKY Ta BIIPOBAIKEHHS
3ax0/1B Ki0epOe3neKkH, TaKuX SIK MU(pyBaHHS JaHUX, MEPEXKEB] 3aX0/1d OE3MEKH Ta
3aXHMCT BiJl BHYTPIIIHIX 3arpo3.

He3Bakatoun Ha Bci Il 3aX0au, YKpaiHa 1 Jajgi CTUKAEThCS 3 PI3HUMH
Kibep3arpo3amMu, BKJIIOYAIOYM XaKEepPChKi aTaku, (IIIUHT, BIpycH Ta 1HII (HOpPMH
Ki0ep3JI0YMHHOCTI. TOMY Ba)KJIMBO MPOJIOBXKYBAaTH PO3BUBATU Ta BIIOCKOHAIIOBATU
3axoau KiOepOes3meku sK Ha piBHI JEep)KaBH, TaK 1 Ha PIBHI MPUBATHUX KOMIIAHIMH,
1100 3a0e3neun T HalBUINUNA PIBEHb 3aXUCTY JaHUX 1 IHPOpMaIIiHOT Oe3neKu.

Buxopucranns Big Data B ekoHoOMiuH1 Ta (hiHAHCOBIM cepax BiIKpUBAE HOBI
MOMJIMBOCTI I TIABUIICHHS €(PEKTUBHOCTI YNpPaBIIHHSA Ta TPUUHSITTS PIIICHb.
[linmpuemcTBa, ki €()eKTUBHO BUKOPHUCTOBYIOTH Big Data, MoxyTh 3a0e3nedntu
KOHKYPEHTH1 TMepeBarv, 301IbIINTH €(EeKTUBHICTh CBO€I MISUTBHOCTI Ta 3HU3UTHU
pU3WKH, IO JoloMarae iM JOCATTH YCHiXy Ha puHKy. lIpote nmns ycmimHOTO
BuKkopucTtanHa Big Data HeoOXiZHO BUPINIYBAaTH BHUKJIMKH, MOB'S3aHI 3 3aXMCTOM
AHUX Ta X SIKICTIO.
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B enoxy iHdopmanii Ta TexHosOriil uudpoBizalis JOKOPIHHO 3MIHKJIA
XapakTep 1 METOM JUIOBHX OTepalliid 1 B3aeEMO/IIi 3 KJIiEHTaMU. 3apa3 KOMIMaHii Bce
OlbIlle BUKOPUCTOBYIOTh ITU(MPOBI THCTPYMEHTHU Ta IUIATGOpMHU, TOMY aHami3 Ta
PO3yMIHHSI BIUIMBY IIMX 3MIH Ha KalliTajl KJIIEHTIB cTa€ BaxIuBUM. KiieHTCHKUM
KamiTaJl YTBOPIOE BAKIIMBY YaCTHUHY IHTEJNEKTYaJIbHOTO Karitainy kommauii. Tomy
MIPOTIOHYETHCS PO3TIITHYTH T€, K JIKUTATI3allis BIUTMBAE HA KIIIEHTCHKUI KarmiTal.

JIyisi moyaTky BapTO BU3HAYUTUCh 3 OCHOBHUMHU MOHATTAMU. MU MOXEMO
BU3HAYMUTH JIIJDKUTATI3ALIII0, SIK 3aCHOBAaHUI Ha MOKIUBOCTAX cydacHoi [T-iHmycTpii
IIPOLEC 3aCTOCYBaHHS cy0’exTaMu rOCHOIAPIOBAHHS 1H(pOopMaLIiHO
KOMYHIKAIITHUX TEXHOJIOTIH il JTOCATHEHHS METH TOCHOJapChKOi MisIbHOCTI,
COPSIMOBAaHMM Ha 3MIHY ICHYIOUHMX TOCIOJAPCHKUX BIIHOCHMH MNUIIXOM  iX
TIJOKUTH3AINT, CYKYNHICTh aKTIB peaiizaiii JiIJDKUTU30BaHUX OO0 €KTIB  JIst
JOCSITHEHHS LIJIEH TOCTOAApPChKOI ISUIBHOCTI, 110 PO3TJISIA0TLCI B 1X €IHOCTI Ta
MOB’s13aH1 3 POPMYBaHHAM HOBO1 (POPMHU TOCNOAAPCHKUX BIAHOCHUH — HU(PPOBOI [1].
JUJis Kpamoro po3yMiHHS CyTi KJIIEHTCHKOTO KamiTajdy BapTO MOYaTH 13 BU3HAUCHHS
IHTEJIEKTYaJIbHOTO KaliTajly, CKJIaJ0BOIO AKOTO BiH €. OTXKe, MM MOKEMO BU3HAYUTH
IHTEJIEKTYJIbHUN KamiTan MiANPUEMCTBA, SIK CYKYIHICTh COIL[aJIbHO-€KOHOMIYHUX
BIJIHOCHH, SIKI TIOB’sI3aHi 13 (hOpMyBaHHSM, BUKOPUCTAHHSIM Ta BIJIHOBJICHHSIM 3HAHb
[2]. KimieHTChKHII KamiTand B CBOIO YEpry € CKJIQJIOBOIO KamiTajly BIIHOCHH 1 MH
MOYXEMO MOro BHU3HAYMTH SIK CTiHKi, JOBIPJIMBI B3a€MOBIJIHOCHHHM ITIIMIPUEMCTBA 13
CBOIMU KJIIEHTaMH, SIK1 CIIpSIMOBaHI Ha (pOpMyBaHHS, BUKOPUCTAHHS Ta BIATBOPCHHS
NOMUTY Ha MpoAyKIito mianpueMctsa [3]. IlizcymoByroun BHIlECKa3aHE MOKHA
CKa3aTH, 0 KIIEHTCHKUM KamiTal € HEeB1J €MHOIO0 CKJIaJ0BOI 1HTEJIEKTYaIbHOTO
KamiTaiay MiAIPUEMCTBA Ta BU3HAYA€ IIHHICTh, SIKY KOMIIaHISI OTPUMYE BiJI CBOIX
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BIZIHOCHH 31 CBOIMH KJIl€HTaMU. BiH BH3HAYa€THCA MIMHICTIO Ta TJIMOMHOKI IMX
BIJTHOCHH 1 TIPOSIBIISIETHCS Yepe3 JIOSUTbHICTD, JOBIPY Ta 33JJ0OBOJICHICTH KIIIEHTIB.

[Mudposizariis TOKOPIHHO 3MIHMJIA CIIOCIO B3a€EMOJIIT MiAMPUEMCTBA 31 CBOIMH
NOTOYHUMH Ta MalOyTHIMH KII€HTaMH. 3a JOTIOMOTOIO BIPOBAKEHHS MEPEI0BUX
TEXHOJIOT1M, Hampukimax Takux sk cuctemu CRM, aBTomarmsailis, aHaTiTHKa
BEJIMKUX JIaHUX Ta MITYYHUU 1HTEJIEKT, HIAMPUEMCTBA Teep MOXKYTh B3aEMOMIATH 31
CBOIMH KJIIEHTAMU MPOCTIlIe Ta €PEeKTUBHIIIIE.

Posrnsgatoun  BIUIMB  JDKUTAI3AIi  BapTO 3a3HAYUTH, IO MPOIIECH
ugpoBi3aiii MOXYTh BIUIMBATH MEPEBAXKHO IMO3UTUBHO. Y TOM K€ 4Yac BOHHU
CTBOPIOIOTH HE JIMIIIE HOBI MOKJIMBOCTI, aJie 1 HOBI BUKIIMKH JUIsl MiIMTPUEMCTBA MPU
po0OTI 3 KIIIEHTaMHU.

Y  cyyacHOMy IIBUJKOIUIMHHOMY IHU(POBOMY  CEpPEAOBHINI  BaXKKO
HEJIOOLIHUTUA POJb COLIAIBHUX MEPEeX y (OpMyBaHHI CHPUMHSATTS KIIEHTAMH
kommaHid. Jlo Tpukiamy, Ha TpaKTHI, B TEMaTHYHOMY JOCIIKCHHI
TEJEKOMYHIKAIIITHOI KOMIIaHli, aHalll3 HAacTPOiB, MPOBEAEHUI Ha OCHOBI BIATYKIB
KJIIEHTIB Y COLIAJIbHUX MEpekax, nepeBaxkHo y Twitter, 1aB BaKJIMBE PO3YMIHHS
MOBEAIHKH Ta YNoAoOaHb KIIEHTIB. BHUKOPHCTOBYIOUM MOTYKHICTH MAIIMHHOTO
HaBYaHHS /IS OI[IHKU SIK MO3UTHBHUX, TaK 1 HETAaTUBHUX BIATYKIB 1 HAaCTpOIB,
BUCJIOBJIEHUX B [HTEpHETI, KOMMaHli MOXYTb OTPUMAaTH JETAJIbHE PO3YMIHHS
3aJI0BOJICHOCTI KJI€HTIB 1 penyrtamii Openay. Lleii meron BUABUBCA OCOOIHMBO
IIHHUM JIJI OI[IHKM €KOHOMIYHOTO BIUTMBY BIJHOCHH 13 KJII€HTaMH Ha TIPOJIaXi Ta
yacTKy puHKy. Komma#ii, siki €peKTUBHO aHaI3yIOTh BIATYKH KJIEHTIB 1 pearyloTh
Ha HUX, MalOTh Kpalll MOXIIMBOCTI JJii BIOCKOHAJICHHS CBOiX MapKETUHTOBHUX
CTpaTerid, PO3MIMPEHHS TMPOMO3MUINT MPOAYKTIB 1, 3PEIITOI0, CIPHUSHHS
€KOHOMIYHOMY 3POCTaHHIO IIJISIXOM MIJABUIICHHS JIOSJIBHOCTI KIIIEHTIB 1 3aTy4eHHS
HOBUX KJIIE€HTIB MUISIXOM MO3UTUBHOI B3aemo/ii [4]. B cBoIO uepry BIoCKOHaJIECHHS
MapKETUHTOBUX CTpaTerii HampsiMy BIUIMBA€ Ha KIIEHCTBBKUHU KamiTall, TOMY IO,
MapKeTUHI € JKepesnoM (OpMyBaHHS CKJIAJOBUX IHTEJIEKTYalbHOIO KariTamy:
OpeHay, TYABLTY, pemyTalli, iMIJDKY, KIIIEHTCHKOTO KaliTaly, COUIAIbHOTO KaMiTally
Ta B LLJIOMY KamiTaly BIJIHOCUH HiANpHeEMCTBA [5].

Xoua 1udposizallisi CTBOPIOE HOB1 MOKJIMBOCTI JJIs MiAMPUEMCTB, BOHA TAKOXK
MOB’s3aHa 3 BUKJWKAaMH, SIKI KOMIIaHIi MOBUHHI BUPIIMIUTH, 00 3aXHCTUTH Ta
30UTBIIMTH KJIIEHTChKUM Kamitad. OAHUM 13 aKTyaJbHUX BHUKIIHKIB SIBISIETHCS
KoH(imeHIiHICT, 1 Oe3neka gaHuX. OTHUM 13 SCKpaBUX MPHUKIAIIB HACITIIAKIB
BUTOKY 1 MPOTH3AKOHHOMY BHKOPHCTAHHS JIAHUX 50 MinbiOHIB I(OpI/ICTyBa‘-IlB
coumianpHOi Mepexi Facebook, Oy inmmment 2018 poky. Toami maHuii BUTIK
COPUYMHUB TaAiHHSA BapTocTi KommnaHii Ha 4.4% Ta MacoBOMYy BIJTOKY
KOPHUCTYBAYiB, SIKi CTBOPWIN TPEH BUJAJICHHS CBOIX CTOPIHOK, IO Pi3KO HETaTUBHO
Bi10Opa3uiaoCch Ha KIIEHTCHKOMY KamiTajdy KoMMaHii. [HIIUMU CyTT€BUMHU
BUKJIMKAMU € HaJaMIpHA 3aJI€KHICTh BiJI TEXHOJOTII Ta MATPUMAHHS aKTyaJIbHOCTI
TEXHOJIOT1H. SKIIIO TOBOPUTH MPO 3aJEKHICTh BiJ TEXHOJOT1I, TO KOMIIaHIsIM BapTO
NPUTPUMYBATUCH OaTaHCy MK BUKOPUCTAHHSAM TEXHOJIOT1H 1 JIFOJICBKUM KOHTAKTOM,
mo0 YHHMKHYTH JAenepcoHamizamii B3aemomii 3 kiieHtamu. Illo crocyeTbes
NIATPUMAHHS ~ aKTyaJdbHOCTI TEXHOJIOT1H, TO KOMIAaHii [OBUHHI TOCTIHHO
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aJlanTyBaTUCS Ta BIPOBAKYyBATHU 1HHOBAIIl Y CBOIN MISUIBHOCTI, 1100 3aJUIIATUCS
KOHKYPEHTOCTIPOMOXXHUMH.

BmumB  mudpoBizamii  Ha  KIIEHTCBKUH — KamiTaln €  TIHOOKUM i
6araToBekTOpHUM. E(heKTHBHO BUKOPUCTOBYIOUH LIU(PPOBI IHCTPYMEHTH 1 JIKUATA-
mw1aTGopmMu, MIAIPUEMCTBA MOXKYTh TOKPAIIUTA BITHOCHHU 3 KIE€HTaMH, IO
npu3Bee 10 MiJBUIICHHS JOSUIBHOCTI Ta KOHKYpEHTHOI nepeBaru. OHaK BaXKIHBO
BUPIIIUTU TIPOOJIeMHU, TIOB’A3aHl 3 HU(POBI3aIi€lo, 00 MOBHICTIO peai3yBaTd ii
nepeBaru. OCKUIBKM KOMITaHIi MPOJIOBXKYIOTh pyXaTucs B II0 IU(PPOBY epy, yBara
MOBHHHA 3aJIMIIATUCS HAa BUKOPUCTAHHI TEXHOJIOTIM Ui 30aradeHHs B3aeMOJii 3
KJII€EHTaMu Ta 30€peKEeHHS I[IHHOTO KaIliTaly BIIHOCHH, SKHH MIATPUMYE
JIOBIOCTPOKOBHUH yCHiX Oi3HECY.
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byprusk IBan,

JIOKTOP €KOH. HayK, podecop,
[TpukapnaTchkuii HAIIOHATBHUHN YHIBEPCUTET
imen1 Bacuns Credanuka

MPUKJIAJTHI ACTIEKTHU 3ACTOCYBAHHS HEMPOHHUX MEPEXK
JJIA AHAJII3Y KYPCY BAJIIOT

KirouoBi cioBa: ®iHaHCOBUN PHHOK, BAaTIOTHUN PHUHOK, (DOHIAOBUN PHHOK,
(biHaHCOBI cHCTEMHU, HEMpOMEpPEekKH1 TEXHOJIOT1i, HEHpOHHA Mepexa

AHortanisi. [IpoananizoBaHO 3acTOCYBaHHsS 1H(POPMALIMHUX TEXHOJOTIH [0
aHaii3y (POHIOBOrO PUHKY, a CaM€ 10 JIOCIIJIKEHHS JUHAMIKU Kypcy YKpaiHCBKOi
BAJIIOTHU, $Ka JIO3BOJUTH 3pOOMTH BHCHOBOK IIOAO pPHUHKY B Iiomy. Jlius
O3HAHOMJICHHSI Ta aHaiizy 3 (IHAHCOBUMM JaHMMH 3aCTOCOBAHO JOCIIAHUIIBKUN
anayi3 manux. Lle miaxia 1o y3araapHEeHHS, Bi3yalli3allii Ta TITHO0KOro 03HaHOMIICHHS
3 BaXJIMBUMHU XapaKTepUCTUKaMHu Habopy manux. [lpu anamizi Ta nepenadadeHHi
TUHAMIKA CKJATHUX (PIHAHCOBMX CHCTEM B JaHWM 4Yac HE MOKHa OOIMTHCS 0e3
TaKoro TMOTYKHOTO IHCTPYMEHTY SK MOBH mporpamyBanHHs Python Ta
HEUpPOMEpEXKHUX TexHoyorid. HelpoHHi Mepexi 3HaXOASTh HOBI  YCIIIIHI
3aCTOCYBaHHA B NPAKTHULl YNPAaBIIHHA Ta NPUWHSATTS pII€Hb, Y TOMY YHUCIl — Yy
(1HAaHCOBIM Ta TOProBeNbHIN cdepax, TOOTO yCIOAU, A€ MOTPIOHO 3HAUTH MEBHY
MIPUXOBAHY 3aKOHOMIPHICTh Ta 3pOOMTH MPOTHO3 IHCTPYMEHTIB (DOHIOBOTO PUHKY,
CIIPSIMOBAaHUX Ha JOCSATHEHHS MAaKpPOEKOHOMIYHOI cTabimi3amii Ta JUHAMIYHOTO
PO3BUTKY (DIHAHCOBOI'O PUHKY. 3A1MCHEHO MPOTHO3YBAaHHS TWHAMIKU 1HCTPYMEHTIB
(hOHIOBOTO PUHKY, 1110 JI03BOJISIE TPOBOIUTH aHAJI3 Ta 3p0OUTH 3am001>KH1 BUCHOBKH
1 mpomo3uilii, o0 MiHIMI3yBaTH PHU3UKHU IIOAO IIHOYTBOPEHHS JICPHUBATHUBIB, SKi
BUHHUKAIOTh Ha (OHIOBOMY pHUHKY. 3aCTOCOBAHO HEHPOHHI MEpexi s
MPOTHO3YBAHHS BaJTIOTHOTO KYpCY, IO JO3BOJISE 3BECTH JI0 MIHIMYMY CHEKYJISITUBHI
3MIHU B LIIHOYTBOPEHHI, 3/1MCHIOBATH aHAJI13 TIPOXOJKEHHS MPOIIeCiB HA (POHIOBOMY
PUHKY Ta POOWUTH KOHKPETHI KPOKH JJIS TMOKPAIIEHHS CHUTYyallli M0A0 ONTHUMI3allil
¢diHaHCcOBUX cTpaTeriii. B pe3ynbrari mpoBeaeHOTo aHaaizy MOXKHA BIJ3HAYUTH, 110
iHdopMaIliiiHI TEXHOJIOTIT MAaloTh BEJIMKE 3aCTOCYBaHHS Yy (iHAHCOBIA cdepi
nisbHOCTI. JloBeieHo e(eKTUBHICTh 3aCTOCYBaHHS 1HGOPMALIITHUX TEXHOJOTINA AJis
aHali3y JIaHUX Ta 3/1aTHICTb HEUPOHHUX MEPEX 0 OAHIET 3 HalOUIbII 3aTpeOyBaHOI
3aayl (PIHAHCOBOI [ISJIBHOCTI — TMPOTHO3YBAHHS MalOYTHBOI BAapTOCTI PI3HUX
IHCTPYMEHTIB.
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Ivan Burtnyak,
Dr.Sc., Professor,
Vasyl Stefanyk Precarpathian National University,

APPLIED ASPECTS OF USING NEURAL NETWORKS FOR
EXCHANGE RATE ANALYSIS

Key words: Financial market, currency market, stock market, financial
systems, neural network technologies, neural network.

Abstract: The article analyzes the application of information technologies to the
analysis of the stock market, namely to the study of the dynamics of the Ukrainian
currency exchange rate, which will allow us to draw a conclusion about the market as
a whole. Exploratory data analysis was used to familiarize and analyze financial data.
It is an approach to summarizing, visualizing, and gaining insight into the important
characteristics of a data set . When analyzing and predicting the dynamics of complex
financial systems, one cannot do without such a powerful tool as the Python
programming language and neural network technologies. Neural networks find new
successful applications in the practice of management and decision-making,
including in the financial and trade spheres, i.e. wherever it is necessary to find a
certain hidden regularity and make a forecast of stock market tools aimed at
achieving macroeconomic stabilization and dynamic development of the financial
market. Forecasting is done the dynamics of stock market instruments, which allows
to conduct analysis and make precautionary conclusions and proposals in order to
minimize risks related to the pricing of derivatives that arise on the stock market .
Neural networks were used to forecast the exchange rate, which allows you to
minimize speculative changes in pricing, analyze stock market processes, and take
specific steps to improve the situation in terms of optimizing financial strategies . As
a result of the analysis, it can be noted that information technologies are widely used
in financial spheres and activities. The effectiveness of the use of information
technologies for data analysis and the ability of neural networks to one of the most
sought-after tasks of financial activity - forecasting the future value of various
instruments - have been proven.
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Biennka OJtecs,
KaHJ[. €KOH. HayK, CT. HayK. CIIBp.
[actutyT ekonomiku npomucioBocti HAH Ykpainu

NEPCHOEKTUBU BIIPOBAKEHHS TEXHOJIOI'THA IITYYHOI'O
IHTEJIEKTY B CUCTEMY AJIMIHICTPYBAHHA ITOJATKY HA
NPUBYTOK MIJNPUEMCTB B YKPAIHI

Kio4oBi ciioBa: TeXHOIOTIT MITYYHOTO 1HTEJIEKTY, CUCTEMA aIMIHICTPYBaHHS
MO/IaTKIB, MOJIATOK Ha MPUOYTOK IMiATPUEMCTB

Olesia Viietska,

PhD, Senior Researcher

Institute of Industrial Economics

of National Academy of Sciences of Ukraine

PROSPECTS FOR THE IMPLEMENTATION OF ARTIFICIAL
INTELLIGENCE TECHNOLOGIES IN THE TAX ADMINISTRATION
SYSTEM ON CORPORATE INCOME TAX IN UKRAINE

Key words: artificial intelligence technologies, tax administration system,
corporate income tax

Buxnuku croroneHHs, Takl sIK Haa3BUYaiiHa MIBUAKICTH TEXHOJIOTIYHUX 3MIH,
HEOOX1AHICTh 0OpOOKM BEIIMKUX OOCSTIB JaHUX, IMOSBAa HOBUX Ol3HEC-MOACIEH Ta
O13HeC-TIpOIIeCiB, CKJIAIHICTh HOPMATUBHO-TIPABOBOTO PETYJIIOBAHHSA IMOJATKOBOL
MOJIITUKU Ta 3pOCTarouuii eIt KBamipikoBaHUX KaapiB, HACTUIHKM BEIHWKI, IO
BUMAararTh BiJl MOJATKOBHUX CIIy>)kO MO BCbOMY CBITY BIPOBAJKEHHS 1HHOBALIMHUX
MIIXOJIB 0 BUKOHAaHHA CBOiX (QyHKLIA. SIK pe3ynbTar, MOAATKOBI aaMiHICTparlil
AKTUBHO IITyKAIOTh NUISXM BUKOPHCTAHHS TEXHOJIOTIH INITYYHOTO I1HTEICKTY ISl
MIJIBUIICHHS €()EKTUBHOCTI, TOYHOCTI Ta SKOCTI CBO€I pOOOTH, B TOMY 4YHCII B
KOHTEKCTI aIMIHICTpYBaHHsI MOJATKy Ha IPUOYTOK MiAIPUEMCTB.

3BiT Opranizaiii ekoHOMIYHOTrO criBpoOiTHUIITBA Ta po3BuTKy (OECP) mpo
MOIATKOBE aIMIHICTPYBaHHS MOKa3ye, 1mo ctaHoM Ha 2022 p. moHax 40 mogaTkoBUX
aJMiHICTpaliil y BChOMY CBITI 200 BK€ BHUKOPHCTOBYIOTH TEXHOJOTIl HITYYHOTIO
1HTEJEeKTY, a00 TUTaHYIOTh 11e 3pobutn. Tak, 3 52 kpain, ski gocmimpkyBanuck OECP,
Mmaiike 53% BHUKOPUCTOBYIOTH TEXHOJIOTii IITYYHOTO 1HTEJEKTY JJs OLIHKHU
MOTATKOBUX PU3HKIB Ta 49% — 1151 BUSBIICHHS YXWICHB BiJI CIIJIATH MOJATKIB.

B minoMmy, momaTtkoBi amMmiHicTpalli KpaiH CBITY CHPSMOBYIOTH TE€XHOJIOTIT
MITYYHOTO IHTENEKTY Ha JIOCATHEHHS TPbOX OCHOBHHX IIUJIEH TI0JIATKOBOTO
aaMminicTpyBaHHs (Tabmwuis 1).
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Taomung 1
i1 Ta HaPSIMM BUKOPUCTAHHS TEXHOJIOTIH IITYYHOTO 1HTENEKTY B MOAATKOBOMY
aJIMiHICTpYBaHHI (Ha MPUKJIAl 00OpaHUX KpaiH CBITY)

i1 Ta HanpsIMU Kpainn

[ims Ne 1. BusiBieHHsI MOJIaTKOBOTO MIAaXpaliCTBa Ta YXUIJICHHS BiJI CIIJIATH MOJATKIB

TTonaTkoBui 06K ABCTpapiﬂ, Bpamniﬂ, B?J’II/IKa
: bpuranis, [nmaid, Ipmanms,
MOHITOPUHT Ta PETYJIOBAaHHA IOJaTKOBUX Ttanis, Kanana, Kuraii,
3000B’3aHb Maunsra, Higepnanau, Hosa
3enannis, [loaema, Pocis,
YHpaBJIiHH}I NOJAaTKOBUMH PHU3HKaAMH CiHraHyp, CHIA, (DpaHui;I,
[IBemis
[ie Ne 2. TTokpanieHHs cepBiCHOI PYHKIIT Ta JOCBIY TUIATHHUKIB MOJATKIB
Peectpaiiist mianpueMcTB Agctpauis, bpaswmis, Benuka
Komynikanis 3 miaTHUKaMu MoJAaTkiB  Ta | bpuranis, ['Batemana, Ectowis,
00poOKa 3amuTiB Ipnannis, Icnanisa, Kanana,
[lepconanizoBane o6cmyroByBanHs IuiaTHUKIB | Kutait, Komym6is, Kocra-Puka,
ITOJIaTKIB JlaTBis, Mekcuka, [lepy, Pocis,
IlepconanizoBaHa MPOCBITHUIIbKA MiSUTBHICTD Cinranyp, Oiananamais, Yo,
MOHITOPUHT SAKOCTI 0OCIYrOBYBaHHS IIBemis

i Ne 3. TTocunienHs onepatliiiHoi e(peKTUBHOCTI MOAATKOBUX aIMIHICTpaLllid yepe3
aHaJIl3 TaHUX

ABcTparnisi, ApreHTuHa,
bpasunis, Bennka bpuranis,
Iuais, [nnonesis, Ipaanmis,

HocnimxenHss ¢GakTopiB, IO BIUIMBAIOTh Ha
MOBE/IIHKY TUIATHUKIB MOAATKIB

TTporHO3yBaHHs MOBEIHKY ILUIATHUKIB ogaTkis | [T, ExBajop, Kanana,
Komym6is, Kuraii, Manbra,

Hinepnanau, HoBa 3enanmis,
[lepy, [lonbia, Cinramyp,
CHIA, ®panuis, Yumi, HBeris

[Tornubnennii aHaii3 JaHUX MPU MOJATKOBOMY
KOHTPOJI1 Ta KOHCYIbTAIlISIX

JocnimkeHHsT 1IbOTO TEPEIOBOr0 JOCBiy HaOyBae OCOOJIMBOI aKTyaJIbHOCTI
JUTSl YIOCKOHAJIEHHSI CHCTEMHM MOJaTKOBOI'O aJIMIHICTpYBaHHS B Y KpaiHi.

Y 2020 p. Kabimetom MinictpiB Ykpainu Oyno cxBaieHo «KoHmermniiro
IITYYHOTO 1HTEJEeKTY B Ykpaini». Y 2023 p. IHctutyrom mnpoliieM MITYy4HOTO
iHTeNekTy MiHicTepcTBa OCBITH 1 Hayku YKpainu 1 HamionanmpHoi akajgemii Hayk
Vkpainu Oyno miarotorieHo «CTpaTeriro PO3BUTKY IITYYHOTO IHTENEKTY B
VYkpaini». ¥ mpomy x pori MinictepctBo mudpoBoi TpaHchopmarii Ykpaidu
MpenCcTaBuiIo «JOpokKHIO KapTy 3 PEryJiOBaHHS IUTYYHOTO IHTEJIEKTY B YKpaiH1».
[Tonpu Te, mo y 2023 p. JlepxaBHa momatkoBa ciyxk0a Ykpainu (IIIC) Takox
onpwnogHuia «JlopoxHio kapty 3 mudponoi Tpanchopmarii JIIC», Bkazani
JOKYMEHTH, BHU3HAUAIOUM 3arajibHi MPUHIMIN Ta HAOpPSIMU PO3BUTKY TEXHOJIOT1H
IITYYHOTO 1HTENEKTY B KpaiHi, HE HAAAlOTh KOHKPETHMX BKa3iBOK II0A0 HOro
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3aCTOCYBaHHS B CHCTEMI TIOJAATKOBOI'O aJMIHICTpYBaHHS, B TOMY YHCII
aJIMIHICTpYBaHHSI MOAATKY Ha MPUOYTOK MiAMPUEMCTB.

BpaxoByroun pe3ynbTaTd JOCTIIKEHHS 3apyODKHOTO JOCBIAY, MOKHA
chopMyIIOBaTH MEPCHEKTUBU BIPOBAIKEHHS TEXHOJIOTIM IITYYHOTO IHTENEKTY B
CUCTEMY a/IMIHICTPYBAaHHS MMOAATKY Ha MPUOYTOK MIAMPUEMCTB B Y KpaiHi.

1. BripoBakeHHsI TEXHOJOTIH IITYYHOTO IHTEIEKTY MOXKe OyTH CIpsSIMOBaHe
Ha PO3LIUPEHHSA MOXXJIMBOCTEH BUSBJICHHS MOJATKOBUX MOPYIICHb Ta YXUJICHHS BiJ
CIUIaTH MOJATKY Ha MPUOYTOK MIAMPUEMCTB.

2. Takox nmociimpKyBaHl TEXHOJIOTT MOXKYTh OYTH TOMIYHUMH Y PO3pOOIN Ta
BIIPOBA/PKCHI CETMEHTAIlli IUJIATHUKIB TMOJAaTKy Ha NpUOYyTOK IMiJANPUEMCTB 32
PU3UKOM MOPYIICHHS MOJAATKOBUX HOPM Ta MPOLETyp Ha OCHOBI aHATITUYHHUX JTAHUX
Ta yJI0CKOHAJICHUX aJITOPUTMIB BU3HAYEHHS! PU3UKOBHX TPYII.

3. TexHomorii IMTYYHOrO IHTENEKTY MOXKYTh OYTH BUKOPUCTaHI TIPH
HaJIaroJDKeH1 OOMIHY JaHUMHU 3 OaHKaMu Ta 1HIIUMU (DIHAHCOBUMH YCTaHOBAMU JIJIS
OTPMMAaHHS KOMIUIEKCHOI aHaJITUKH, IO BKJIIOYa€ 1H(POPMALIKD MPO TPOIIOBI
BKJIAJH, TIEPEKA3U TOIIIO.

4. BUKOPUCTaHHSI TE€XHOJIOT1M IITYYHOTO 1HTEJIEKTY MOK€ OyTH CHpsIMOBaHE
Ha TIOCWIECHHA €(EeKTUBHOCTI MOJATKOBUX MEPEBIPOK 3 MOAATKy Ha MPUOYTOK
MIAIPUEMCTB, 30KpeMa HUISAXOM 1IeHTU(IKAli PU3MKOBUX BHUIAJKIB Ta MiATPUMKH
OPUUHATTS PIIEHb MI0J0 KOHTPOJIBHUX MPOIEAYP.

5.1 HapemTi, TEXHOJOTIi IITYYHOTO IHTEJNEKTY MOXYTh CTaTH OCHOBOIO
BIPOBA/KCHHS TIEPCOHAI30BAHOTO MAXOAY A0 KOMYHIKAIlil 3 TUIaTHUKAMU TIOJIaTKy
Ha MPUOYTOK MIAMPUEMCTB, a TaKOX 3a0E3MEUEeHHS AaKTUBHOI TMPOCBITHUIIBKOT
JUSITBHOCTI JIJISL TT1IBUITICHHS PIBHS CB1JIOMOCTI Ta PO3YMIHHS TIOJIATKOBUX OOOB'SI3KIB.

Crpateriuna Mera chOpMYIHOBAaHUX 3aXOJIB — TMOKPAIIEHHS MOJAaTKOBOTO
aJAMIHICTPYBaHHS MOJATKy Ha MPUOYTOK MIAMPUEMCTB B YKpaiHi. 3ampornoHOBaH1
1HHOBAIlli MOXYTh CTaTH OCHOBOIO TOJATKOBUX pedopM, CIPSIMOBAHUX Ha
nocujieHHs (ickanbHOT €(heKTUBHOCTI Ta CTBOPEHHS CIPABEIJIUBOTO Ta MPO30pOro
M0JIATKOBOTO CEPEIOBHUIIIA.
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I'yp’sinoBa Jlinis,
JIOKTOp €KOH.HayK, podecop,
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3ACTOCYBAHHSA METOJIB DATA SCIENCE U1 OHIHKHA
E®EKTUBHOCTI ®IHAHCOBOI JELHEHTPAJI3ALIIL

Kiarw4oBi ciaoBa: dinancoBa neneHTpamisaiis, ¢)eKTUBHICTb, OI[IHIOBAHHS,
METOAY 1HTEJCKTYyaJbHOIO aHajidy JdaHUuX, METOAU PEeayKIi PpO3MIPHOCTI
iHpopMaIiiitHOrO  MPOCTOPY  O3HAK, KIACTEpPHUN  aHa3, HEHPOMEpPEKHE
MOJICITFOBaHHS, PErpeciiiHuil aHai3

Lidiya Guryanova,
Dr.Sc., Professor,
Simon Kuznets Kharkiv National University of Economics

APPLICATION OF DATA SCIENCE METHODS FOR EVALUATING THE
EFFICIENCY OF FINANCIAL DECENTRALIZATION

Key words: financial decentralization, effictiveness, assessment, methods of
data mining, methods of reducing the dimension of the information space of features,
cluster analysis, neural network modeling, regression analysis

3MiHa KOHIEMIIi EeKOHOMIYHOTO PpO3BUTKY TIpH3BeNa 10 HEOOXITHOCTI
CTBOPEHHSI HOBOi OpraHi3aiiiiHOl CTPYKTYPH YMPAaBIIHHS, 30KpeMa, PEriOHAIBHOTO
yOpaBMiHHSA. XapakTepHi JUIsl OCTaHHIX POKIB akTUBHI pedopmu (DiHaHCOBOT
JeNeHTpasi3alli Oyau ChopsiMOBaHI Ha TMIIBUILNEHHS POJI PErioHIB y (OpMyBaHHI
PIBHOMIPDHOTO  €KOHOMIYHOTO  IPOCTOPY, TIOCHUJIEHHS PETiOHAJIBHOTO  PIBHA
VIOPABJIIHHS Ta MICIEBOTO CAMOBPSAIyBaHHS, PO3IIUPEHHS (PIHAHCOBUX MOBHOBAXXEHb
y peamizaimii akTyaJIbHUX JJIsI BIAMNOBIAHUX TEPUTOPIA COIiaTbHO-EKOHOMIYHUX
npoekTiB. KpiMm Toro, pedopmu ¢diHaHCOBOI meneHTpamizanii nepeadavanu i
PECYpPCHO-ONTUMIBAIIINHUN ~ aCMEeKT, OCKUIBKH TPOTITOM KUIBKOX JIECATHIIThH
CIOCTEpIrajucs HEeraTWBHI MIrpaliiHi TPEeHAW, JEMOMyJslis HACEJNEeHHs, IO
MPU3BEJIO 70 HEMOXJIMBOCTI MIATPUMKHU ICHYIOYOI 1HOPACTPYKTYpH Ta 3axKaaalio
YKPYIHEHHS TIEHTPIB MPUUHSITTS PillleHb HA PIBHI MICIIEBOTO CAMOBPSITyBaHHS.

HeoOximHo ckazaTu mpo IMIMPOKHH TO3WTHBHHUM JOCBIA MPOBEICHHS pedopm
¢dinancoBoi nenentpamizainii y kpainax €C. Jlo TO3UTUBHUX aCIMEKTIB TaKUX peGopMm
TPaTUIIIHHO BiTHOCSTH:

3pOCTaHHSl IIBHJIKOCTI TPUUHATTS pillleHb, iX THYYKOCTi, MIATPUMAHHS
aKTyaJIbHUX Ta 3HAYYLIUX COL1aJIbHO-EKOHOMIUHUX MPOEKTIB 32 PaXyHOK OJM3BbKOCTI
MICLIEBHX OpraHiB CaMOBPSAYBaHHS /10 HACEJCHHS, K€ MPOXUBA€ Ha BIAMOBIAHUX
TEPUTOPIAX, HIABUIICHHS SIKOCTI )KUTTSI HACEJICHHS,;

MIJBUIICHHS  3allIKaBJICHOCTI  MICIIEBUX  OpraHiB  CaMOBpSAYBaHHS B
€KOHOMIYHOMY PO3BUTKY TEPUTOPiH, BMPOBAKEHHI 1HHOBALIMHUX TEXHOJIOTINA Y
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BUpOOHNYO-eKOHOMIUHUX cucTteMax (BEC), po3BUTKY MiANPUEMHHUIITBA, MAJOro Ta
CepenHbOro Oi3HECY;

3pOCTaHHSI  PEeCypcHOi  e(EeKTUBHOCTI BHPOOHMYO-EKOHOMIYHUX  CHCTEM
TEPUTOPIi, eHEPTroePEKTUBHOCTI.

Pa3owm i3 mepepaxoBaHuM BUIIE, CJIiJl 3a3HAYUTH W HU3KY HETAaTUBHUX HACII/IKIB
pedopm ¢iHaHCOBOI IETIEHTpaTI3aIlii:

audepeHniioBana GpiHaHCOBa 3a0€3MeUYeHICTh perioHiB. Perionn maioTe pi3Huit
€KOHOMIYHMI MOTEHIlia] yepe3 reorpadiuyae po3TanlyBaHHs, MPUPOTHUN MOTEHITIAM,
pIBEHb PO3BUTKY arjomMepalliid, piBeHb PO3BUTKY IPOMHCIOBOTO BHUPOOHHUIITBA,
arpapHOro CEKTOpa, TPAHCIOPTHHUX MaricTpajieid, pi3HUN CTyHiHb IHTErpamii y
CBITOBI JIAHITIOKKH J0JIaHOi BapTOCTi Tomlo. Hacmiakom cyTTeBoi HEpPIBHOMIPHOCTI
(nuBepreHIlii) €KOHOMIYHOTO PO3BUTKY € (OpPMYBaHHS acUMETpii y OJKeTHIN
3a0€3MEeUCHOCTI PErioHIB Ta TMOJajbllle IMOCHJICHHS TEHJEHIM COIllaJbHO-
ekoHOMIYHOi monspu3anii. [lpu 1bOMy 3pocTae HaBaHTAKEHHS HAa CHCTEMY
COIIaJIbHOTO 3a0€3MEUeHHs, OCKIIBKM OJHHUM 13 0a30BUX 3aBJaHb JEPKABHOTO
VIOPABIIHHSA € JOTPUMAHHS €AMHUX COLIAJIbHO-€KOHOMIYHUX CTaHAApTIB Ha BCIlA
TEPUTOPIi JIepKaBH, SIKI 3a0€3MEUyI0Th TAPAHTOBAHUN «IIOPOTOBHID» PIBEHb SKOCTI
KUTTS HacelaeHHs. KpiMm Toro, y perioHax 3 HU3bKUM PiBHEM PO3BUTKY BUHUKAIOTh
HEraTUBHI MITpaliifHi TPEHAH, IKI CTBOPIOIOTh HAINPYKEHICTh Y PEriOHAX 3 BUCOKUM
piBHEM pPO3BUTKY, a TaKOX NPHU3BOIATH 0 YTBOPECHHS TEPUTOPIA KOMITAKTHOTO
MPOKMBAHHS HACEJCHHS IHINOT EeTHIYHOI TPUHAJIEKHOCTI, HACHIJIKOM 4YOro €
3pOCTaHHS COIIAIbHOI HAMIPY>KEHOCTI Ta KOH(MIIKTH;

MIJBUIIIEHHS PIBHS JEPKABHOTO OOPTYy 3a YMOB BHCOKOTO PIBHSI BOJATHJIHHOCTI
rJ100aJIbHOI €KOHOMIKH. PerioHMm XapakTepu3yrThCS PI3HHUM pPIBHEM YYTIWBOCTI
€KOHOMIYHHMX CHCTEM J0 €K30TeHHUX «ImokiBy». CoIlialibHi JoTaIlli perioHam 3
BHCOKHM DPIBHEM YpPa3dUBOCTI JI0 «IIIOKIB» B YMOBax TypOYyJEHTHOCTI Tr00aibHOI
€KOHOMIKH CYTTEBO 3pPOCTAlOTh, MPHU I[LOMY IMOJAATKOBA aBTOHOMISI TIPU3BOJIUTH O
TOr0, 10 JIEPKABHUM PiBEHb YIPaBJiHHS, BIAMOBIAILHUN 3a 3a0€3MEUEHHS €UHUX
COLIIAJIbBHUX CTaHAApTIB Ha BCIA TEPUTOPIl MPOKUBAHHS HACEJICHHS, BlIUyBae Opak
(1HaHCOBHX PECYPCIB, 10 BUKJIUKAE 3POCTAHHS BEJIMUUHU JEPKaBHOTO OOpry.

Hagpepneni Buiie Hacimiaku (iHAHCOBOI JACIEHTpai3allii poOJsITh aKTyaJbHOIO
PO3pOOKY KOMILJIEKCY MOJieied OIIHKM €(PeKTUBHOCTI (DIHAHCOBOI ACIEHTpaIi3allii.
Po3pobka Takoro KOMIUIEKCY MOJENIed Ja€ 3MOTY OLIHUTH COIIAJIbHO-€KOHOMIYH1
ebexkTn (piHAHCOBOI meleHTpami3alli SK sl OKPEeMHX PETIOHIB, TaK 1 JepaBu
3arajJoM Ta BHOpaTH Halkpamnry crpaterito peanizamii pedopm (DiHaHCOBOI
JeleHTpaIi3alli.

[IpooHOBaHMii KOMIUIEKC MojJeNeld OIIIHKM e(PEeKTUBHOCTI  (piHAHCOBOI
JeleHTpaizamii po3pobieHnid Ha OCHOBI Takmx MeroxiB Data Science, sk
KJIACTEPHUU aHai3, HEHPOMEpPEKEBE MOJICIIOBAHHS, METOAM TaKCOHOMIii, METOJU
aHaI3y MaHENIbHUX JaHUX, MOJIENII KOHBEPTEHIIIi Ta BKIIFOYAE:

Mozen kiacudikaiii MaKpOperioHIB 3a pIBHEM COIialbHO-€KOHOMIYHOTO
PO3BUTKY T4 KOHKYPEHTOCIPOMOKHOCTI;

Mozeni (OpMyBaHHS JIarHOCTUYHUX KJIACiB MAaKpOPETIOHIB 3a PpPiBHEM
(hiHaHCOBOI JAeIeHTpaTi3allii;
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MOJIENII OLIHKUA BIUIMBY pIiBHSA (DIHAHCOBOI JACIEeHTpatizaiii Ha CollalbHO-
€KOHOMIYHUI PO3BUTOK TEPUTOPIH;

MOjieJi BUPOOHMYO-IHCTUTYLIMHUX (PYHKIIIH;

MOJIeTl OIIIHKM BIUIMBY (DIHAHCOBOI JeleHTpami3allii Ha pIBEHb pPecypcHOi
€(eKTUBHOCTI BUPOOHUYO-EKOHOMIYHUX CHCTEM.

B skocti iHpopMmariitHoi 6a3u JOCTIPDKEHHS pPO3TIISIaiics JaHl MOAAaTKOBO-
OIO/PKETHUX CHUCTEM Ta COLIAIbHO-€KOHOMIYHOTO pO3BUTKY Kpain €C Tta YkpaiHu.

OTtpumaHni pe3yabTaTy JO3BOJIMIN 3pOOUTH TaKi BUCHOBKH:

mpoBejieHa Kiacudikallis MaKpOperioHiB 3a pIBHEM COIliaIbHO-€KOHOMIYHOTO
PO3BUTKY Ta KOHKYPEHTOCIPOMOXHOCTI JO3BOJIMJIa MPOAHATI3yBaTU CXHJIbHICTh
MaKpOperioHiB A0 MIrpariii i3 Kjactepa 10 KjacTepa, OOIpyHTYBATH MOPIBHSHUN JJIs
YKpaiHu KJ1actep KpaiH;

OTpUMaHI JIIarHOCTUYHI KJIacu PiBHS (PiHAHCOBOI JCIEHTpai3allii moKasaiu, o
OUTbII BUCOKHM piBEHb (PIHAHCOBOI JIELIEHTpaNi3allli XapakTepHUM [JIs KpaiH 13
BHCOKHM PIBHEM COL1aJbHO-€KOHOMIYHOIO PO3BHUTKY, €KOHOMIYHOI IIIJIBHOCTI Ta
CYNPOBOKYETHCS BUCOKHM PIBHEM a/IMIHICTPATUBHOI IELEHTpaIi3allli;

peanizaiiis MoOJeJel KOHBEPreHIll PerioHaJbHOrO PO3BUTKY MOKaszaua, Mo
BIUIMB (DIHAHCOBOI JICLICHTpali3allli Ha TeMI KOHBEpreHIlli € He3HAaYHuM. Buimii
e(eKT CIOCTEPIraeTbCsa y CoLlanbHIA cdepi, TpuuoMy BiH IudepeHLIHOBaHUNA 3a
rpynaMyd  KpaiH 13 BUCOKHM, CEPEIHIM, HHU3bKUM pPIBHEM PpO3BUTKY Ta
KOHKYPEHTOCTIPOMOXKHOCTI. Buiuii edekT xapakTepHuil KpaiH 13 BUCOKUM DPiBHEM
PO3BUTKY;

peanizaiiis Mojenel BUpOOHHYO-THCTUTYIIMHUX (YHKIINA TO3BOJUIA BUIIIUTH
kpainn €C, y SIKUX MOXJIMBE 3pOCTaHHS PiBHS peCypcHOi e(heKTUBHOCTI BUPOOHUUO-
E€KOHOMIYHHMX CHCTEM 3a PaxyHOK ITiIBUIIICHHS PiBHs (p1HAHCOBOI JCIIEHTpaIi3allii;

peaizaliis MoJeNIe OIlIHKM BIUIMBY (DIHAHCOBOI JICIICHTpaIi3allii Ha pecypcHy
e(eKTUBHICTh BUPOOHUYO-C€KOHOMIUYHHUX CHCTEM pErioHIB YKpaiHU 03BOJIHIIA
3pOOUTH BUCHOBOK, 110 €(eKT He € CTIHKUM. BoaHoyac y perioHax sik 13 HU3BKUM,
TaK 1 BUCOKUM PIBHEM PO3BUTKY OUIbII BHCOKHI pIBEHb PECYpPCHOI €(EKTHBHOCTI
BUPOOHMUYO-EKOHOMIYHMX CHCTEM CYNPOBOKYETHCS BHUIIUM pIBHEM (DiHAHCOBOI
JeleHTpaizarii.

3anponoHOBaHUN KOMILJIEKC MOJIEIel MOXKe OyTH BUKOPUCTAHUM 1J11 TOOYI0BH
JUHAMIYHUX KapT MOHITOPUHTY €(eKTUBHOCTI peopM (piHAHCOBOI JeleHTpami3anii
Ta aJanTarii perioHAIbHUX CTPATETiM.
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Iarerpamist iHcTpyMeHTapiro Data Science B e-koMepiiito Hajmaino Oe3mid
MOXJIMBOCTE Ta 1HCAWTIB, fAKI JO3BOJISIIOTH €JIEKTPOHHUM  TOPTiBEJIbHHM
MailaHYMKaM TIOKpaIlyBaTU CBOi OI13HEC-pIIICHHS 3aBASIKU TaKUM METOJaM SIK
MepcoHaIi30BaH1 PEKOMEH IaIlil, ONMTUMI3allis JIAHIIFOT1B MOCTavYaHHsI TOIIIO.

Fedirko, O., Zatonatska, T., Wotowiec, T., & Skowron, S. y cBoeMy mociimKeHH1
ONKCYIOTh CydacHi iHcTpymentu Data Science, ix BukopuctaHHs B cdepi e-Komepiii,
JIAt0Th KUJIBKICHY OITIHKY BapTOCTI iX BUKOPHUCTAHHS, a TaKOX PO3TIISIAIOTh 3HAYCHHS
pillieHb, 3aCHOBAaHMX HAa pe3yJbTaTaXx IMOOYIOBAHUX MOJENEH, ISl TOKPAIICHHS
(YHKIIIOHATTBHOCTI Ta MPUOYTKOBOCTI CHCTEM €-KOMepilli. ABTOpY HaroJouIytoTh, IO
MPOCTI aHATITHYHI 3aCO0M Ha CHOTOMHINIHIN JEHb BXKE HENOCTaTHI JUIS 3aJI0BOJICHHS
3pOCTalOUMX BHUMOT OHJIAWH-OI3HECIB, 10 B CBOIO YEpPry BHMara€ NPUHHSITTSI
BUIIIOPIBHEBUX 1HCTPYMEHTIB MPUMHSATTS PillicHb, 3aCHOBAHUX Ha JlaHUX. B pocmimkeHH1
MJIKPECIIEHO JIeKIJIbKa OCHOBHHMX MOJIEICH, SIKI HalyacTillle BUKOPHCTOBYIOTH B €-
commerce Jijis onTuMi3alili 013HeC MpOIIeCiB:
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® [IPOTHO3YBaHHS MOMUTY - TOYHE MPOTHO3YBAHHS MOMUTY Ha MPOIYKIIIIO
JorioMarae OnTHUMI3yBaTH PiBHI 3amaciB, 3MEHIIYIOUH iX HaaMmip abo HecTauy, THM
CaMUM €KOHOMJISIYM OIO/IKET;

® aHalmi3 MAapKETMHTOBUX  PE3yJNbTaTiB:  PO3YMIHHS  BIUIUBY  PI3HHUX
MapKeTHUHIOBUX KaHaNiB Ta ¢opMaTiB peKIaMHU 4Yepe3 pPErpeciiiHe MOJeIIOBaHHS
JI03BOJISIE  ONTHMI3YBaTH PO3MOJiA OMOJKETy Ta MaKCHMI3yBaTH TIOBEPHEHHS BiJl
IHBECTHIIII;

® KIIIEHTHA CETMEHTallisl: CErMEHTYBaHHS KIIIE€HTIB 3a TIOBEAIHKOI Ta
yIomM00aHHSIMU  JO03BOJISIE  3AIMCHIOBATH IUIBOBUA MAPKETHHT, IT1IBUIYIOYH
3aJI0BOJICHICTh Ta yTPUMAHHS KJII€HTIB,

® CHCTEMHU pEKOMEHJAlIi: TMEepCOHATI30BaHl PEKOMEHJalli MPOIYKTIB
30UTBIITYIOTh HIMOBIPHICTH TOKYTOK Ta JIOSUTBHICTh KIIIEHTIB;

® aHaji3 BIATYKIB: OIlIHKAa HACTPOiB KJEHTIB IMIOAO MPOAYKTIB YU TOCIYT
MOK€E KEPYBATH PO3BUTKOM MPOAYKIIT Ta CTPATETiIMU MaPKETHUHTY.

MoxMBICTh TpUMMaTH OOIPYHTOBaHI pIIICHHS Ha OCHOBI aHaJi3y JaHHX
MEPEeKIAAeThesl Ha €(PEKTHBHICTh BUTPAT Ta IMOKPALLEHHS JIOCBIAY KIIEHTIB, SIKI €
KIIFOYOBHMH JE€TEPMIHAHTAMH MalOyTHBOTO ycmixy. [1]

B poGoti [2] aBropu aHami3yBaM €(EKTUBHICTb MAPKETHUHIOBUX KaMIIaHIi
CNICKTPOHHOI KOMepIIii Ha OCHOBI JociipkeHHs Kowmmanii Reckitt Benckiser. 3a
nonoMororo MeroaiB Data Science, a came perpeciiHoro asHaiizy, aBTOpY JOCHIHKYIOTh
CHCTEMATUYHUH 3B'A30K MK PEKJIAMHUMHU 3aX0JaMH B COLIIATBHUX Mepexax Ta o0csiraMu
EJIEKTPOHHUX MPOIaXkIB Ha TuaTgopmi kommanii. Jlo aHamizy gaHux Oys0 BKIIOUEHO TaKi
OCHOBHI TMOKa3HUKH, SIK KUIBKICTh BIIBIyBaYiB CHUILHOTH, PI3HOMAaHITHICTH KOHTEHTY,
KUTBKICTh TEPEXOJIB Ha CaWT Mepexki, 3ay4eHHS ayAuTOopii, OXOIUICHHS, KUIBKICTb
Mepexo/iB Ha CaWT Mepeki Ta Oe3nocepefHs KOHBEpCis SIK pe3ysbTaT PI3HUX
MapKeTUHToBUX KamraHii. [Ticist Basiarii moOyjoBaHa MOJICIb TIoKa3asa, 1o KOHBEPCIs
Ma€ OUIbIIy 3aJ€KHICTh MDK KUIBKICTIO BIJBIIyBauiB CalTy HDK 3 TI€BHUMH
XapaKTePUCTUKAMU MAapKEeTHHIoBUX TyOmikariil. lle npsmuii mpuknman ontumizarii
0i3HeC TMpolleciB, BUKOPUCTOBYIOUM Data Science, ajpke Taka MOJAETbL /A€ KUIbKICHY
OLIIHKY MapKETUHIOBIA AISJIbHOCTI KOMIIAHII, @ MOHITOPUHT ii PE3yJbTaTIiB J03BOJISIE
ONEPAaTUBHO KOPUTYBATH CTparerii Ta MAaKCHUMI3yBaTh iX  pe3yJbTaTUBHICTb,
3a0€3Mevyour MOKpAaIlEHHsS. OFOJHKETHOrO PO3MOALTY, CTAOUIbHUI PICT, KOHKYPEHTHY
niepesary [2].

VY iHmi# pobOTI aBTOpH aHaji3yBaju OLIHKY BIATYKIB KOPHCTYBauiB HaJal0uu
iM eMoI1iitHOro 3a0apBiIeHHS, IO B CBOIO Yepry OyJI0 BUKOPUCTAHO JJIsl KOPUTYBAaHHS
(GyHKIIOHATY PEKOMEHIAIIHOT CUCTEMU. BUKOPUCTOBYIOUM MOBH MPOTpaMyBaHHS
Python Ta R, ana poss's3anns 3aBganb Data Mining, eKOHOMIKO-MaTEMaTHYHOTO
MOJICJIIOBAHHS Ta MAIIMHHOTO HaBYaHHSA, B po0OTI Oyno mMmoOyI0BaHO psin
KIacudiKallifHMX  MOJCIECH, BKIOYAOYM METOAM HAIBHOro  0al€eciBChKOIO
kinacudikaropa, HEHPOHHI MEPEXi, JIOTICTUYHY PETPEcito Ta OIMOPHI BEKTOPH, SIKI
J03BOJIMIIM €(DEeKTUBHO aHaJi3yBaTH €MOIlliiiHe 3a0apBJi€HHS BIATYKIB Ta CTBOPUTH
pEeKOMEHJAIlliHy CUCTEMY Ha OCHOB1 JaHHHUX I1HTEpHET-MarasuHy ojsary "Bohoo".
BaxxnmuBuM ~ acrieKTOM €  BUpIIIEHHS MNpoOJeMU  KBaJpaTUYHOI CKJIAAHOCTI
CTaHJAPTHOTO AJITOPUTMY KOJaOopaTuBHOI (iiabTpalii. PesyapratoM mociimKeHHs
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CTajla aBTOMAaTHM30BaHAa pEKOMEHJAIlliHAa CUCTEMa 3 MOIYJEeM [UJIs aHalli3y
TEKCTOBOT'O €MOIIIMHOTO KOHTEeKCTY. [I00ymoBani Mojemni Oyiu OIiHEeHI Ta Baji0BaHi
3a nmonomororo ROC-kpuBux Ta mnokazHuka RMSE. 3actocyBaHHA po3poOieHoi
METOAWKHA Ma€ TOTCHINAI JJIsi MPAKTUYHOTO BHKOPHUCTAHHS y cdepi po3poOKH
PEKOMEHAIIMHUX CHCTEeM. SIK pe3ysbTar, CTBOPEHAa PEKOMEH/aIliifHa CUCTEMa, SKa
cCrpusi€e TIABUMICHHIO (YHKIIOHATBHOCTI  €-KOMEpIlii, ToKa3aja 3pPOCTaHHS
(hiHaHCOBHX TIOKa3HMKIB BeO-caiTy Ha 7.8%, IO TaKOX € MPUKIAIOM ONTHMI3allii
0i3Hec mporieciB, BUkopuctoBytoun Data Science [3].

PosrisiHeMO JeTaibHO OCHOBHI HANpsIMKKA BHUKOpHcTaHHs Data Science B e-
KOMEpIli Ta YCHilIHI KeWcH. AHam3 JaHWX TOKYIIIIB Ja€ 3MOTY CTBOPIOBAaTH
1HMBITyaIbHI pEeKOMEHAIll Ui KOXKHOTO KOPHCTyBaua Ha OCHOBI IXHIX MOIEPETHIX
MOKYIIOK, TMEperyisAaiB ToBapiB, jAeMorpadiyHux maHux Tomlo. llepcoHarnizoBaHi
peKoMeHaIli ToBapiB Amazon BBaKAETHCS OJHUM 3 JIiepiB y BukopuctaHHi Data
Science aist maHoi 3amadi. [ToOymoBaHa crcTeMa aHai3y€e BEJIMUYE3HUN 00CAT TaHHUX IIPO
MOKYIIKH, TEPEryisiid TOBApIB, IMOBEIIHKY KOPHUCTYBadiB TOILO, BHUKOPHUCTOBYIOUU
QITOPUTMUA MAIIMHHOTO HABYaHHA, 100 CTBOPUTU IHIUBIAYaJbHI PEKOMEHJAIN] st
KOXKHOTO KitieHTa [4]. Lle 103Bosisie MOKpaluTi KOPUCTYBALIbKUIM TOCBIA Ta 30UTBIINTH
KOHBEPCIIO.

Jlpyrum ycnimiHUM HanpsIMKOM BHKOpucTaHHA Data Science € mporHo3yBaHHs
MONUTY Ta yIpaBiiHHSA 3anmacamu. Tak, Walmart BukopucroBye Data Science mms
onTHUMI3allii 3araciB Ta yHUKHEHHS BTpAT Bl HEJOCTATHHOI 00 HaIMIPHOT TOCTaBKU
[5]. Jas [mocsrHEHHS METH BUKOPUCTOBYIOTHCS MOJEIl YacOBUX PSIIIB  JUIS
MPOTHO3YBAaHHS TMOMUTY HA TOBapM B MailOyTHHROMY, BpPaxOBYIOYM CE30HHI Ta
TPEHJOBI 3MIHM, a TaKOXX aJTOPUTMH MAIIMHHOIO HaBYaHHS, Taki SK MOJEl
rIMOOKOTO HaBYaHHS. AJITOPUTMH aHANI3YIOTh BEMUYE3HI O0OCITd JaHUX TMPOo
MPOJIaxi, MOMUT, CE30HHI TPEHJU Ta iHII (QakTopu, mooO nependadynTH, sSKi TOBapu
OynyTh TONMyIspHUMH B MaiOyTHhOMy. Ile mo3Bomse Walmart 3aGesneuyBaTu
JOCTaTHI 3allacd Ta YHUKAaTH MpoOJjeM 3 TMOCTaBKaMH TOBapiB, IO Beae A0
30UTbIIEHHS! €()EKTUBHOCTI Ta 3HMKEHHSI BUTpAT. AHaANI3yl0UM TPEHIU Ta 1HILI JaHi,
MOKHA Mepe10aunTH, HACKIIBKY MONMYJISPHUMHU CTaHYTh HOBI IMIPOJIYKTH a00 MOCITYTH
Ha puHky. Hanpuknaa, Coca-Cola BUKOPUCTOBY€E aHaNmITUKY JaHUX IS PO3POOKU
HOBHUX MPOAYKTIB, SIK1 BIAMOBIIaI0Th TOMUTY CIOKUBAYIB.

TpeTiMm LIKaBUM Ta MEPCHEKTUBHUM HANPSMKOM BapTO OKPECIUTH ONTUMI3AIIII0
LIHOYTBOPEHHS. ANTOPUTMHU ONTUMI3allli Ta aHAJ3y JaHUX JO3BOJISAIOTH aBTOMATUYHO
HAJIAIITOBYBATHA ONTUMAITBHI IIHU HA TOBAPU B 3aJISKHOCTI BiJI MOMUTY, KOHKYPEHIIIT Ta
iHImMX ¢dakTopiB. YcmmHUM TpukiaagaoM € kommanis Uber, ska BHUKOPUCTOBYE
NpPOTHO3yBaHHsA MMOMUTY 1 3a jgomomororo Data Science peanizoBye nuHaMivHe
HAJAIITYBaHHS I[IH HAa TOCAYTM B 3aJIeKHOCTI BiJl MOMUTY Ta IHIIKX (AaKTOPIB.
AJNTOpUTMH aHANI3YIOTh JaHi MPO TMOMUT Ha TaKCi B PI3HUX paiioHaX Ta B PI3HUU Hac,
00 MPOTHO3YBaTH TOMHT 1 BCTAHOBMIOBaTH omTtuManbHi IiHU. Lle mo3Bomse Uber
MaKCHUMI3yBaTh TPHOYTOK Ta 3a0€3MeYUTH MacakupaM JAOCTYMHINN I[IHA Yy IKOBI
TOJIHH.

Takox I[IKaBUMHU KelicaMU € MOKJIUBICTb BUKOPUCTAHHS PETPECITHOTO aHaTI3y
JUISL OIIHKW BIUIMBY PI3HUX (DAKTOPIB HA IMOMUT 1 BCTAHOBJICHHS ONTHUMAJIbHUX IIiH,
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IO BXX€ aKTUBHO BMNPOBakKyeTbca Ha puHKy FMCG, pesynpTaTu SIKOro JaeTaibHO
MIPEICTABIICHO B CTaTTI [0, C. 54].

[IInsixoM anHamizy MaHUX TMPO TPAH3AKINI Ta B3AEMOJII0 3 KITIEHTAMH MOXKHA
BUSIBUTH O3HAKHU ITaXpaiicTBa Ta 1HINI BUIAM BTpAT, IO HAIA3BUYANHO aKTyajdbHO IS
punky EIIC Ta e-xomepuii 3araiom. Tak, PayPal uxopuctoBye Data Science mis
BUSIBJICHHS ITaxpaiB Ta MiHIMI3aIli pU3UKIB IUITXOM OJOKYBAaHHS IMiI03PLIOi aKTHBHOCTI
KJTIEHTIB.

3a J0MOMOro0 aHalidy JaHMX PO B3aEMOJIII0 KOPHUCTYBayiB 3 CaToM abo
JOIaTKOM MOXHa 17eHTU(]IKYBaTH Ci1abKl MICHS Ta MOKPAIIUTH KOPHUCTYBaIlbKUMA
nocsin. Hampuknan, Netflix BukopucroBye Data Science mist ananizy neperisiiB Ta
OIIIHKM KOPHUCTYBauiB 3 MeETOH (OPMYBaHHS IIEPCOHATI30BAHUX PEKOMEH/ Al
KOHTEHTY Ta MOKpalieHHs iHTepdeiicy [7]. AIropuTMu aHaIi3yloTh 1HGOPMAIIIIO TTPO
Te, AK1 (DUIbMH Ta cepialid MePerisiIaloTh KOPUCTYBayl, Ta MPOMOHYIOTh IM MOA10HUMN
KOHTEHT, 10 MiJABUIILYE 3aJI0BOJICHHS BiJi KOPUCTYBaHHA MIAT(HOPMOIO Ta 301JIbIITYyE
KUIBKICTh TeperisaiB. i JOCSATHEHHsS JaHOI METH BOHU 3aCTOCOBYIOTH MaTPHUYHI
pPEKOMEHJall1liHI CUCTEMH Ha OCHOBI 1HTEPECIB Ta BIOAOOaHb KOpUCTYBayiB. Takum
YMHOM BEJIMKI OOCSTH JaHUX MPO MEPeriisiau, OLIHKKA Ta MOBEAIHKY KOPHCTYBAuiB
aHaNI3YIOThCS 3a JIOMOMOTOI0 METOJIB MAIIMHHOTO HaBYAaHHS MJiA 3HAXOIKECHHS
3aKOHOMIPHOCTEH Ta MaTEepHIB.

OkpecieHi ycmilmmHI Keiich TOKa3ywoTh, sK BHKopuctanHs Data Science
JoroMarae  MiANPUEMCTBAM HAa PHUHKY €-KOMEpIli ONTHMI3yBaTH CBOi OIepallii,
MOKpAITyBaTH KOPHUCTYBAIIbKUI JOCBiJ Ta 30UIbIIyBaTH NpuOyTOK. BoHM € nurie
KiJIbKOMa TIPUKJIAIaMH YCITIIITHOTO BIPOBaXKeHHs TexHostorii Data Science y cyuacHiit
¢-KOMepIIii Ta JEMOHCTPYIOTh YaCTHHY MOXKJIMBOCTEH BuKoprcTanHs Data Science Ha
PUHKY €JIEKTPOHHOI KOMEpIlii, OCKUIbKA I cdepa TPOJOBKYE PO3BHBATUCH 1 €
HAJ3BUYATHO BaXXJIMBOKO I Oi3HECY B yMOBax 3pOCTar0uoi KOHKYPEHINi. 3aBasKd
MOCTIHHOMY 30UTBIIIEHHIO O00CSTYy JaHUX Ta PO3BUTKY aJITOPUTMIB MAIIMHHOTO
HABYaHHS, IS TaTy3b MTPOJOBKYE CBOIIOIIIOHYBATH, BIUIMBAIOYN HA BCIi aCTIEKTH OHJIAlH-
TOPTIBIIL.

Y koXHOMY 3 IIMX KeliciB BukopuctanHs Data Science 0asyerbcs Ha aHamisi
BEIIMKUX OOCAriB JAHWX Ta 3aCTOCYBaHHI PI3HOMAHITHHX METOJIB MAIIMHHOIO
HaBYaHHS, CTAaTUCTHUKU Ta  ONTUMI3aIii, 100 HagaTH  KOpUCTyBadyam
MEPCOHAJII30BAaHUI JTOCBIJ, ONTHUMI3yBaTH OI3HEC-TPOLECU Ta 30UIBIIUTH MPUOYTOK
I ITPHUEMCTRBA.

Takum 4YWHOM, PE3yJIbTATH JOCHIKEHHS MPEACTABISIIOTH OTJIS KIHOUOBUX
MOJKJIMBOCTEH BUKOpuCTaHHs Data Science texHosorid B e-KOMepIlil, aKIEeHTYIOUYH
Ha METO/IaX Ta MEPCIEKTUBAX MiABUIIICHHS €()eKTUBHOCTI Oi3HECY.
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ESG INTEGRATION IN PORTFOLIO MANAGEMENT: FUZZY
CLUSTERING APPROACH

Key words: ESG criteria, ESG score, data mining, portfolio management,
fuzzy clustering, portfolio performance evaluation

Criteria ESG (Environmental, Social and Governance) become an important
component of investment decisions. Forecasts [1] suggest that in 2025 such
investments will account for around $50 trillion. Share of professional investors
increasing their environmental, social, and governance investments worldwide in
2023 tend to 50% [2]. However, this raises a wide range of conceptual issues. These
questions concern the precise formalization of the ESG criteria, their numerical
representation, how to integrate into the "risk-return™ correspondence and, in fact,
approaches to the investment portfolio creation.

The formalization of ESG criteria gradually leads to their taxonomy, which is
now formed. However, the numerical presentation of criteria is one of the actively
developing directions. One of the basic solutions in this direction is the construction
of scoring ESG. Scoring allows you to give a numerical assessment of each criterion
E, S, G and to represent the integer indicator ESG.

Structurally scoring can be represented in a hierarchical form (Fig.1). At the
same time, the components of estimation at the lower levels can be quite a lot. For
example, ESG scoring systems Refinitiv include more than 400 characteristics. This
leads to the problem of analyzing ESG data, which encompass representativity and
correlation analysis.
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Fig. 1. Hierarchical structure of ESG score

Data mining allows to form a certain set of indicators and choose them as
additional criteria to the classical criteria of risk minimization and maximization of
profitability.

Integration of criteria can be achieved through positive and negative screening.
Negative screening eliminates assets that are below a certain level. Positive screening
approach is focus to the high level. However, we find this approach somewhat
«crude» and focused on another approach. It includes consideration clustering as
assessment of the portfolio in an integral aspect, i.e. in relation to risk, profitability
and ESG criteria.

However, when applying the classic cluster approach, portfolio management is
largely limited to the choice of cluster with a fixed set of assets. We have developed a
fuzzy clustering in considering case approach. The advantage of this approach is that
it allows you to add an element of active portfolio management. Specifically, by
varying the structure fuzzy part of some cluster it is possible to achieve better results
in terms of portfolio return.

Fuzzy clustering was applied by us to 50 stocks which are constituent of index
EURO STOXX 50. The approach showed effectivity through periodical restructuring
of the portfolio on the basis of fuzzy part. The restructuring was based on the analysis
of Value-Added Weekly Indices (VAWI).
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MACHINE LEARNING HA STREAMING-JAHUX B TEJIEKOM
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Ha cporomHi KUMBbKICTh JAaHUX, SIKA € B JOCTYMI JJiA aHajily B KOMIaHiN
MoCTiiiHO pocte. Kiiku Ta 3aMOBJIEHHS KIIIEHTa Ha CalWTi Ta B MOOLIBHOMY
3aCTOCYHKY, 4ac MPOBEACHUI Ha CTOPIHI, CEPBICH, SKUMHU BIH KOPUCTYETHCS — II€
JaHl, sIKI TIOCEKYHIU TIeHepyloTh aboHeHTH. lle mae MMpoKi MOMKIMUBOCTI ISt
IIJIbOBUX KOMYHIKAIlii 3 KJII€EHTOM Ta IMiIBOJIUTH HAC O HEOOX1THOCTI aHaJII3y JTaHUX
«B PEXUMI pEaTpHOTO Yacy» Ta MIBUJIKOTO MPUHHATTS pilieHHsS 0a3yro4uch Ha
pe3yibTaTax TaKoro aHaizy.

Paszom 13 TuM, OKpiM BIJCIIAKOBYBaHHS IIOTOKIB JaHUX BaXJHBUM € 1
BUSIBJICHHSI JJOBTOTEPMIHOBUX MAaTEPHIB MOBEAIHKUA KIIEHTIB, TaK 3BaHI «ICTOPHYHI
naHi». CTaHOM Ha ChOTOJHI CaMe€ CHHEpPTis ICTOPUYHUX J@aHUX MPO KIIEHTa Ta
KOHTEKCTyallbHUX Online-manux 3a0e3nedye HaWBHILYy e(QEKTUBHICTh KaMITaHiH
L1JTbOBOTO MapKETUHTY.

Maroun Taki Benuki MoTokm ONline-maHuWx Ta MacHMBU ICTOPHYHUX JaHUX
Machine Learning 3acTocoByeTbcsi yke HE Uil TPOTHO3YBAaHHS Jii, SIKYy KITI€HT
3pOOUTH MPOTATOM HACTYIHOI'O THUXHS, YA JHS, a BIAHOCHO Jiii, SIKY KJIIEHT 3pOOUTH
HAaCTYIHOIO: SIKUW cepBic o0epe, SKy CyMmMy OIUIaTUTh, Kyau mife. Pozymiroun
HACTYMHY 110 KJIIEHTA € MOXJIMBICTh ONEPATUBHO BipearyBaTu Ha Hei. Lle ctaBuTh
BHCOKI BHUMOTH JI0 IIBHUIKOCTI aHAI3y JaHUX: BIJl MOMEHTY OTPHMAaHHS JaHHUX IO
MOMEHTY OTPUMaHHs HEOOX1THOTO SCOre-0ary MOBUHHO MIPOUTH HE OLIBIIE, HIXK 0TI
CEKYH/IH.

Jlnst  3a0e3neueHHs TaKoro pe3yjdbTaTy HEOOXIAHO MiJArOTYBaTH  SK
iH(DpacTpyKTypy 30epexeHHs1 Ta 00pOOKU JaHMX, BUKOPUCTAHHS Cy4YaCHUX MPOTpam
IUIsE pOOOTH 3 JaHKUMHM Ta OLIBII CIIEKTP HABUKIB cremiamicTiB data-science
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ML BASED ON STREAMING DATA IN TELECOM BUSINESS
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Nowadays the number of data that is available for companies to analyze is
constantly growing. Clicks and orders of client on website and in mobile application,
time spent on some page, services that client uses — this is all data that clients are
generating every second. This situation provides vide possibilities for target
communications with client and requires from us an ability to analyze data “in real
time” and to make decisions based on results of such analyzes very quick.

Nevertheless, besides processing and analyzing of online data streams it is
important to mention long-term client’s behavioral patterns, so called “historical” or
offline data. As for now, the synergy of historical data and contextual online-data
provides the highest effectivity in target marketing campaigns.

Having so big online data-streams and lots of historical data we use Machine
Learning not to predict client’s next week action, but to predict client’s next action:
the service that he will chose, the price he will pay, the way he will go. Having the
understanding of client’s next action it is possible to act to it. That requires high
speed of data-analyzes and scoring: from the moment, we have the data until we get
the needed score point we have no more than milliseconds.

To have such performance it is needed to be prepared to have corresponding
infrastructure and software for data storage and analyzes and the different data-
scientists skills are expected.
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3ACTOCYBAHHA AHAJII3Y JAHUX B OLIHII PU3UKIB ESG
KPEJIUTYBAHHSA Y BAHKIBCBKIN CUCTEMI

Kuarwuogi cioBa: ESG, 3eneHe kpeIuTyBaHHs, aHaJi3 JIaHUX, OIlIHKA PU3UKY,
ITATOCITPOMOYKHICTh

OpHi€l0 3 IEHTPAJIBHUX TEM Y CY4acHOMY CBIiTi (hIHAHCIB € ijiesl CTajoro
PO3BUTKY. 30KpeMa, KJIIMaTH4HI MpoOJeMHU, HE B OCTAHHIO YEPry CIPUUMHEHI
OYpXJIUBUM PO3BUTKOM E€KOHOMIKH, BKJIIOUAIOTh IMIMPOKHUM CHEKTP PU3HKIB, Y TOMY
yuciai ¥ (piHaHCOBUX. Y 1bOMY HampsiMli CTPIMKO pPO3BUBAETHCA KOHUEMIISA
BKJIIOUEHHs 710 po3risiay kputepiiB ESG (Environmental, Social, Governance), sikum
Ma€ BIAMOBIIATH CYO’€KT TOCMOJIapIOBaHHS, 110 PO3IIUPIOE 3ajladyy OI[IHKH
KUIBKICHUX Ta SIKICHUX NapaMmeTpiB MiANPUEMCTB Ha BIANOBIIHICTh 3a3HAYEHUM
kputepisM. lle mopojkye HOBY mpoOieMaTUKy g OaHKIB B acleKTl BUAayl
KpeauTiB Ta (popMyBaHHI KpeAUTHOro noprdens. baHku mo BcboMy CBITY aKTHUBHO
KPEIUTYIOTh «3€JICH1» TPOEKTH, MEePeCHiAyIoud NpU I[HOMY MEpPeayCiM METY
aganTaiii CTpPyKTypH KpeauTHoro moptdens mo miei teHaeniii. BogHnouac, mano
JTOCHI/DKEHMM Ta aKTyaJbHUM € THUTaHHA 3anexHocti ESG  imgukatopis
MMO3MYAJIbHUKIB Ta TIMOKa3HWKIB MOro IIaTOCIIPOMOXKHOCTI. Mopem  OIiHKU
KPEIUTHOTO PU3UKY TEpeayciM mepeadayaroTb po3paxyHOK IHTETPaIbHUX 3HAYEHb
Ha TiJCTaBl KiMBKICHUX ITOKA3HUKIB (DiHAHCOBOI 3BITHOCTI, mpote kpurtepii ESG
BKJIIOYAIOTh  O€3114  HEMA3BITHUX  SKICHHMX  €JIE€MEHTIB, fKI  OIISrarThb
BIIOPSAKYBAaHHIO Y uncioBii hopmi. Lle popmye HOBHIA Knac 1HAMKATOPIB, HOBY 0a3y
JAHUX ISl KPEUTHOTO aHai3y.

Inentudikamiss Ta BHOKPEMJICHHS 3€JI€HUX KPEAHUTIB Ta MIJNPUEMCTB Yy
KpeIUTHOMY mopTdeni A03BOJUTH 3MIMCHUTH KJIACTEPHUN aHali3 Ta y JAWHAMIII
MOPIBHSTH PI3HI aCMEKTH (PYHKIIOHYBAHHS «3€JE€HOTO» Ta CTAHJAPTHOTO KPEIUTHUX
noptdeniB. BpaxyBanHus mnpu oiiHii HedinaHcoBux ESG moka3HUKIB J103BOJIUTH
BUSIBUTH HOBI 3aKOHOMIPHOCTI Ta 3HA4ym( (akTopu IJsl TUIATOCITPOMOMXKHOCTI.
CyTTeBUM TakoX € Te, 10, Ha BIAMIHY BiJ OUTBIIOCTI YHIBEpCaATbHUX (PIHAHCOBUX
METPHUK, JJISl «3EJCHUX» MPOEKTIB Pi3HOI 3HAUYIIOCTI MOXKYTh HAOyBaTH Ti UM 1HIII
napametpu ESG — 3anexHO Bil BUIY E€KOHOMIYHOI MisUTBHOCTI, OpraHi3amiiHoi
CTPYKTYPH YW PETIOHAIBHUX OCOOJMBOCTEH. 3aCTOCYBaHHS I1HAWBITYaJTIbHOTO
X0y TPU OIlIHII BEJIMKOTO MACHUBY SIK ICTOPUYHUX, TaK 1 MPOTHO3HUX, NAHUX, €
TPYJIOMICTKHM 1 BUMaratume (popmyBaHHS METOIOJIOTII 3 psimoM obOmexeHb. Cepen
MOXMBUX TlapameTpiB ESG mianpueMcTs:

1. Exosoriudi — BUKUIW BYTJIEKUCIIOTO Ta3y, pIBEHb 3a0pyAHEHHS BOJIU Ta
NOBITPsI, €HEProe(PEKTUBHICTh TA YACTKA €JIEKTPOCHEPTIi 3 aJIbTePHATUBHUX HKEpET,
o0csTu BUPYOKH JIICIB.
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2. CorianbHi — JOTPUMAaHHS TPYJI0BOT'O 3aKOHOJIaBCTBA (K1JIBKICTh CY10BUX
MO30BIB) Ta aJ€KBAaTHICTh YMOB Tpalli (TUIMH KaJpiB, KUIbKICTh BAaKaHCIH, TOIIO).

3. VYnpaBiHCHKI - CITIBBIIHOIIEHHS KEPIBHOT JIAHKH JI0 3arajbHOI KUIBKOCTI
MpaliBHUKIB, PO3MIPH BUHArOpOAM TOM-MEHEIKEPiB, KUIBKICTh aKIIIOHEPIB,
pemyTarltis.

®opmyBaHHA HOBHX 0a3 JaHMX B KPEIUTHOMY MEHEIKMEHTi, MOPOIKEHHX
ESG kpurepisimu, J03BOJISIE 3aCTOCYBAaTH I1HCTPYMEHTapiid aHamily JaHUX JIs
BUSIBJICHHSI HOBHMX 3aKOHOMIPHOCTEH B3a€MO3B’S3Ky MK HHUMHU Ta 1HIUKAaTOpaMu
IJIaTOCIIPOMOIKHOCTI, (piHaHCOBOTrO cTaHy. AHali3 gaHux ESG nmo3uyaabHUKIB TaKOXK
J03BOJISITUME TIOJIMIINTH IPOIIEC OLIHKH KPEAUTHOTO PU3HKY.

Anton Kostiushko,
PhD student,
Taras Shevchenko National University of Kyiv

APPLICATION OF DATA ANALYSIS IN ESG LENDING RISKS
ASSESSMENT IN THE BANKING SYSTEM

Key words: ESG, green lending, data analysis, risk assessment, solvency

One of the central topics in the modern world of finance is the idea of
sustainable development. In particular, climate problems, not least caused by the
rapid development of the economy, include a wide range of risks, including financial
ones. In this direction, the concept of including the ESG (Environmental, Social,
Governance) criteria, which must be met by the business entities, is rapidly
developing, which expands the task of assessing the quantitative and qualitative
parameters of enterprises to meet the specified criteria. This creates new problems for
banks in the aspect of issuing loans and forming a loan portfolio. Banks all over the
world are actively lending to "green™ projects, while primarily pursuing the goal of
adapting the structure of the loan portfolio to this trend. At the same time, the
question of dependence of ESG indicators of borrowers and indicators of their
solvency is little researched and relevant. Credit risk assessment models primarily
involve the calculation of integral values on the basis of quantitative indicators of
financial statements, but ESG criteria include many unaccountable qualitative
elements that must be arranged in numerical form. This forms a new class of
indicators, a new database for credit analysis.

Identification and separation of green loans and enterprises in the loan portfolio
will make cluster analysis and dynamic comparison of various aspects of the
functioning of "green" and standard loan portfolios possible. Taking into account
non-financial ESG indicators in the assessment will reveal new patterns and
significant factors for solvency. It is also important that, in contrast to most universal
financial metrics, certain ESG parameters have varying significance for “green”
projects depending on the type of economic activity, organizational structure, or
regional characteristics. The application of an individual approach when evaluating a
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large array of both historical and forecast data is time-consuming and will require the
formation of a methodology with a number of limitations. Possible ESG parameters:

1. Environmental - emissions of carbon dioxide, level of water and air
pollution, energy efficiency and share of electricity from alternative sources, volumes
of deforestation.

2. Social - compliance with labor legislation (number of lawsuits) and
adequacy of working conditions (staff turnover, number of vacancies, etc.).

3. Governance - the ratio of management to the total number of employees, the
amount of remuneration of top managers, the number of shareholders, reputation.

The formation of new databases in credit management, generated by ESG
criteria, allows the application of data analysis tools to identify new interrelation
between them and indicators of solvency and financial condition. Analyzing
borrowers' ESG data will also improve the credit risk assessment process.
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APPLICATION OF MACHINE LEARNING METHODS TO THE
CLASSIFICATION OF MORTGAGE BORROWERS

Key words: machine learning, credit risk, mortgage default

Predicting loan defaults is in the focus for financial institutions, as it directly
impacts their risk management strategies. Accurate prediction of borrower insolvency
not only mitigates credit risk but also facilitates precise short- and medium-term
provisioning planning. Although, default rate shocks are inevitable and some
borrowers may default regardless, banks must undertake all feasible measures to
minimize their losses.

Mortgage lending is as a key sector in financial markets. Default occurrences
in this segment cause significant financial losses due to the size of the loans and their
long durations. Hence, it is important for banks to effectively forecast default
probabilities within this segment.

The emergence of machine learning (ML) techniques started a new era in
default prediction. According to Bank of England report, over 72% of financial
services in the UK have already adopted machine learning [1]. These ML
methodologies offer fresh perspectives on economic data, revealing a complexity in
the relationships between various factors that was previously underestimated.
Typically, extensive borrower-level datasets are employed to gauge the likelihood of
loan repayment failures, making them ideal for both training and testing predictive
models.

There is extensive literature on the efficiency of ML algorithms in credit risk
assessment. One of the most influential papers [2] presented the application of
different ML techniques to create a model for credit risk assessment. There were
estimated several approaches to find the most optimal model among logistic
regression, support vector machines, random forest, neural network, and decision
tree, and concluded that the decision tree was the most efficient in their case. Another
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study [3] used Ukrainian data to develop a scoring model for default monitoring. It
was proved that XGBtree method was slightly better than traditional logistic
regression. Another valuable finding is that contributions of certain factors to the
default probability were not linear, and sometimes it is essential to use quadratic
terms.

There were estimated six different ML models (linear discriminant analysis,
support vector machine, decision tree, random forest, XGBtree and neural network)
and compared them with the baseline logistic regression (GLM). According to Table
1, random forest and XGBtree model outperformed all others based on the highest
AUROCs. XGBtree also showed considerably higher precision which is also
Important since it means that this model predict the highest proportion of actual
correct defaults.

Table 1. Assessment of the adequacy of the classification results of each of the
models

Accuracy | Sensitivity | Specificity scli)-re Precision | AUROC
Logit 0,68 0,68 0,68 0,68 0,69 0,74
LDA 0,67 0,67 0,67 0,67 0,66 0,72
CART 0,74 0,77 0,72 0,76 0,8 0,76
RF 0,83 0,81 0,84 0,82 0,8 0,92
SVM 0,68 0,68 0,68 0,68 0,68 0,74
NNET 0,78 0,78 0,78 0,78 0,78 0,87
XGBtree 0,91 0,9 0,92 0,9 0,89 0,97

Source: calculated by author

Analysing the variable importance in the models brought the following result:
GDP growth, Credit risk, and DSTI variables turned out to be the best predictors of
default. GDP was the most robust to models (highest score in 4 models), which
means that the borrower insolvency was likely dependent on the general
macroeconomic performance, rather than micro factors on the borrower level during
2020-2022. Higher importance of DSTI relative to simple income shows that it
doesn’t matter how much does the person earn. What matters is which fraction of
income is spent on debt servicing. Credit risk importance demonstrates that banks
adequately calculate riskiness of their portfolio and people with higher value default
more frequently.

It was demonstrated that among machine learning models, random forest and
XGBtree models emerged as the most useful for mortgage default prediction,
outperforming logistic regression.

Two key factors emerged as the most reliable indicators of mortgage default
prediction on a one-year horizon: GDP growth and Debt-Service-to-Income ratio
(DSTI). This finding is important for both financial institutions and policymakers.
Firstly, DSTI proves to be a valuable policy tool, capable of mitigating the build-up
of risk. For instance, the National Bank of Ukraine could implement new capital
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requirements for borrowers with high DSTI levels. Secondly, precise GDP
projections hold potential for enhancing the accuracy of default probability
assessments.
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st 30epekeHHsT KOHKYPEHTOCIPOMOXKHOCTI TPOIYKTY TOTPIOHO Matu
rIMOOKe PO3YyMIHHS TOTO, KI caMe€ KIIIEHTH HaWOUIbIe BILUTUBAIOTH Ha (DiIHAHCOBI
MOKa3HUKU, Ta AaKTUBHO TMPAIFOBATH HAJ iX 3aly4CHHSIM, TOKPAIIEHHSM JOCBiITY
KOPUCTYBaHHS Ta TIJBUINEHHAM 3370BOJICHOCTI. TpamuiliiHO BUCOKOIOXITHUX
KOPHCTYBAYiB, sIKI TEHEPYIOTh 3HAUHY YaCTKY BUTOPTY KOMIIaHii, HA3UBAIOTh KUTaMHU.
Bu3HaueHHs KUTIB Ha paHHIX eTanax BUKOPHCTaHHA MOOITBHOTO JOAATKYy €
BaXKJIMBOIO CKJIQJIOBOIO CTparterii Oi3HECY Ta PO3BUTKY MPOIYKTY 3 TPaHCAKIIHHOIO
moaero  MmoHetusarii  [1, 2]. Ile mpomec igeHTudikamii HaWIIHHIIIHNX,
BHUCOKOJIOXITHUX Ta JIOSUIbHUX KJIE€HTIB, SKi CTaHYTh JDKEPEIOM 3HAYHOI YacCTKU
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npuOyTKy Uil kommaHii. [IpaBuiibHE BHSBIEHHS KHUTIB Ta c(okycoBaHa poOoTa 3
TaKUMH KOPHUCTyBa4aMH Ha CaMOMYy IIOYaTKy IXHBOTO JOCBIAy KOPHCTYBaHHS
MIPOTYKTOM € 3aMOPYKOI0 YCHINTHOCTI O13HECY Ta PEHTAOEIBHOCTI IPOEKTY 3arajoM.

Hocnimkenns 0a3yeThcsi Ha naHuxX ykpaincbkoi |T xommaHii, ¢iaarMancbKuM
MPOYKTOM SIKOT € MOOUTBPHUHN JOMATOK, IO HaJa€ MOCIYTH OHJIAWH CIIJIKYBaHHS 3
excriepramu. HaOip nanux ckinagaerscs 3 6 TexHIuyHUX, 4 neMmorpadiuyHux Ta 24
MOBEIIHKOBUX XapaKTCPUCTHK.

JIns BU3HAUCHHS KPUTEPIO PO3IOJIIY KOPUCTYBauiB Ha KiIacu Oyjia BUOpaHa
METpPHKA, 1[0 BIYYHO OINUCYE AKTUBHICTh Ta 3HAYYLIICTh KOpucTyBaua. Hero cras
BUTOPT 3a nepiii 3 Micsili BUKOpUCTaHHs AojaTtka. Lls MmeTpuka € mopiBHIOBaHOO AJis
KJIIEHTIB 3 PI3HUX KOropT Ta J00pe omucye (piHAHCOBY IIHHICTh 1Jia Oi3HEcCy.
[ToporoBum 3Ha4YeHHSM ISl PO3/IJICHHS KOPUCTYBauiB Ha KHUTIB Ta HE KHUTIB OYJIO0
obOpano 150 nonapiB muisixoMm HaOmkeHHs 10 npaBuiia [lapero, konmu 80% Butopry
reHepyeThbest 20% KITIEHTIB.

Byno mpoBeaeHO Orisa CTPYKTYpPH JaHHMX Ta iX MIATOTOBKA IO MOJICTIOBAHHS
METOJIJaMHi MAaIlIMHHOTO HABYAHHS JJIsl PO3B’sI3aHHS 3aAa4il kiacudikaiyi. s nanoro
JOCJI1I>KEHHS Oys0 0OpaHO MIICTh MOJENEH, TOKa3HUKU TOYHOCTI SIKHX
npecTaBiieHo y Tab. 1.

Ta6nuus 1. [TopiBHAHHS TOKa3HUKIB IKOCTI MOJIEEH

Moaenab Accuracy | AUC (ROC) | AUC (PRC) | F1 Score
K-NN 0.79 0.75 0.59 0.51
K-NN(Omr.) 0.81 0.78 0.62 0.51
LR 0.83 0.76 0.66 0.60
LR (Omr.) 0.83 0.77 0.68 0.58
RF 0.84 0.82 0.75 0.65
RF (Onr.) 0.84 0.85 0.76 0.64
SVM 0.82 0.79 0.67 0.59
NN 0.83 0.84 0.73 0.63
CatBoost 0.86 0.85 0.77 0.66

CatBoost(Omr.) 0.87 0.87 0.78 0.66

Licepeno: cmeopeno asmopamu
ITicns HOpiBHHHHfI piSHI/IX MOI[@J'ICI\/II MAallIMHHOI'O HaB4YaHHSA OIITUMAJIBHOIO

mozemno BusBwiach CatBoost. OTpuMmaHi pe3ynbTaTH € BaKJIMBUM BHECKOM Y
PO3yMIHHS MMOBEIHKK KOPUCTYBaUiB Ha PaHHIX €Tarax >KUTTS NPOAyKTy. BusBienuit
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BIUIMB BXIJIHUX O3HAaK Ha BUXIJHY B paMKax MOOYJOBaHOI MOJCNII HaJa€ IIHHY
iHpopMaIlil0 KOMaHAI MapKeTHHTY, IO 3aWMaEThCs 3alyuyeHHSIM KOPUCTYBAuiB,
MPOAYKTOBIM KOMaHJI IIOJ0 CTpaTeriii akTuBallli Ta yTpUMaHHS KOPUCTYBayiB Ta
CiIy>k01 MATPUMKH KOPUCTYBaYiB.

BcranoBneHo, 1Mo BUpydYKa MEpHIMX TPhOX MOKYIMOK KOPUCTyBava, BUPyUYKa 3a
nepir 3 JTHI Ha TPOIYKTI Ta BEIMYWHA TIEPIIOT MOKYIKH MalOTh HAHOUIBIINIA BILIAB
Ha WMOBIPHICTH cTaTH KUTOM. Lle 03Havae, 1Mo 3 TOYKK 30py MapKETUHTOBOI 3aKyITKH
BapTO 3BEPHYTH yBary Ha KOHBEpCIIO caMe€ Yy THUX KOPHUCTYBadyiB, sIKI MOTEHI1ITHO
MOXYTb cTaTu kutamu. Lle monomoxe kparie oliHUTH €PEeKTUBHICTh MAPKETUHTOBUX
KaMI1aHii 111e Ha PaHHIX eTarax 3aJy4yeHHS.

Pe3ynbraTi mochipKeHHs MoKa3ald, 10 TPUBAIICTh YaTiB 3a Mepl 7 JHIB Ta
KUIBKICTh CHEIIATICTIB, 3 SKUMHU CIUIKYBaBCS KOPUCTYBad, TAaKOXX MAalOTh 3HAYHHIA
BIUTUB. [li 3HaHHS MOXHa BUKOpHUCTATH Uil (OpMYyBaHHS aKTHUBALIMHUX CTPATETii.
Hampuknan, naBatv KOpHCTyBady IPOBECTH OUIbIIE 4Yacy B YaTaXx 3 PI3HUMH
creniajgictaMy, o0 BIH 3MIT OLIHUTH SKICTh TOCIYT Ta OTPUMAaTH LIHHICTb.
BaxxnuBo Takox HajaBaTH JOCTATHBO 1H(GOpPMALIl PO MPOAYKT MPOTITOM MEPIIUX
JTHIB BUKOPUCTaHHA. 3a0€3MeUeHHs MO3UTUBHOIO JOCBIY B3a€MO/IIi 3 IPOTYKTOM Ta
e(EeKTUBHOTO BHPIIIECHHS MUTaHh KOPUCTYBAUiB MOXKE CHPHATH iX 3aI0BOJICHHIO Ta
nojaybliid akTUBHOCTI. Cil PO3IVIIHYTH MOXJIMBOCTI CTUMYJIIOBAHHS BEIMKUX
MEePIINX MOKYIOK, TaK SK IIe MOKe OyTH 03HAKOK BHCOKOI IUIATOCTIPOMOXKHOCTI Ta
TOTOBHOCTI BUTpaydaTu 0araro.

Buninenns cepen KOpuCTyBayiB MOTCHIIMHUX KUTIB JOMOMOXKE ITpaIliBHUKAM
CIIyOM MIITPUMKHA MPIOPUTETHO, OUTHII MIBUAKO Ta SIKICHO OOpOOJIOBATH 3alHTH,
BUOY/ZIOBYBAaTH XOpOIIll BIJIHOCHHU 3 KOPHUCTyBauyaMH Ta PO3BHUBATH JOBIPY JO
MpoayKTy. BpaxyBaHHsi neMorpadiuHux O3HAK, TaKMX SIK BIK KOpPHCTyBada, KpaiHa,
CTaTyC BiJIHOCHH, X0O4Y 1 MalOTh MEHIIWNA BIUIMB Ha WMOBIPHICTh CTaTH KUTOM, BCE XK
MOBMHHI BPaxOBYBaTUCA CIIYOOK MIATPUMKUA KOpPHUCTyBauiB. Hampukiasa, 3HaHHS
KpaiHU Ta MOBHM KOpPUCTyBaua MOXKE JIOMOMOITH  3a0€3MeuuTh  OiIbII
MEPCOHAJII30BaHy MIATPUMKY, a ypaxyBaHHs CTaTyCy BIJIHOCUH MOXE JONOMOITH
BUSIBUTH Ta BUPIIIUTH MOXJIMBI TPOOIeMH ab0 HE3aI0BOJICHHS.

B mimomy, po3yMiHHS BIUTUBY OKPEMHX O3HaK Ha MOJIEIb MOXKE JOIIOMOITH B
po3po0IIl cTpaTeriii Ta TUIaHyBaHHI Al B pi3HUX acmektax Oi3Hecy. Lle mosBossie
30CepEAUTHCS Ha KIIOYOBUX (PaKTOpax, 110 BINIMBAIOTH HA BAXJIMBI METPUKH YCIIXY
Ta MIIBUILYIOTh €(EKTUBHICTh MAPKETHHTOBUX Ta MPOTYKTOBHX JiH.

OTxe, BUSIBJICHHS KUTIB HA PaHHIX €Tarax BUKOPUCTAHHS MOOUTHHOTO TOAATKY
€ BOXJIMBHUM JIJI1 OTPUMaHHS BUCOKHMX (DIHAHCOBUX TMOKA3HMKIB KoMriaHii. OTpumMani
pEe3yNbTaTH MOXYTh TOCITYKUTH OCHOBOIO ISl PO3BUTKY CTpaTerii y cdepi
MapKETHUHTY, MPOAYKTOBOTO YIIPABIiHHSA Ta MIATPUMKH KIIEHTIB YyKpaiHChbkux |T
KOMITaHiH.

CnucoK BUKOPUCTAHMX JIKepPeJT
1. Pereira, D. (2022), Revenue Models, The Business Model Analyst,
available at: https://businessmodelanalyst.com/wp-
content/uploads/woocommerce uploads/2021/03/Revenue-Models-kjr2dm.pdf

43


https://businessmodelanalyst.com/wp-content/uploads/woocommerce_uploads/2021/03/Revenue-Models-kjr2dm.pdf
https://businessmodelanalyst.com/wp-content/uploads/woocommerce_uploads/2021/03/Revenue-Models-kjr2dm.pdf

@EFBM MixHapogmunuizi popym EFBM 3.0 «ExoHOMika. ®iHaHcu. Bisrec. Ynpaeniwxsi. BIJ] BIJHOBJIEHHS IO 3POCTAHHSI»

2. Bencsik, A., Machova, R. and Zsigmond, T. (2018), “Analysing
customer behaviour in mobile app usage among the representatives of Generation X
and Generation Y, Journal of Applied Economic Sciences, vol. XIlII, Fall 6(60), pp.
1668-1677.

44



@EFBM MixHapogmunuizi popym EFBM 3.0 «ExoHOMika. ®iHaHcu. Bisrec. Ynpaeniwxsi. BIJ] BIJHOBJIEHHS IO 3POCTAHHSI»

IMamkeBuu €rop,

acIipaHT,

KwuiBcbkuil HaIliOHAILHUNA YHIBEPCUTET
imeni Tapaca IlleBuenka

IHTEI'PAIIIA IHCTPYMEHTIB DATA SCIENCE ITPH
JOCJ/IIIZKEHHI TA ITPOI'HO3YBAHHI ITATTEPHIB MITPAIIIMHUX
ITOTOKIB

Kuarw4oBi cjoBa: mirpaiiis, MalvHHE HaB4YaHHS, big data, eKOHOMETpUYHE
MO/ICTFOBAaHHS

Yehor Pahkevych,
Ph.D Student,
Taras Shevchenko National University of Kyiv

INTEGRATION OF DATA SCIENCE TOOLS IN THE STUDY AND
FORECASTING OF MIGRATION FLOWS PATTERNS

Key words: migration, machine learning, big data, econometric modeling

VY cyuacHOMy CBITI, € TioOami3ailis Ta MIrpaimiiiHi moToku (HOpMyrOTh HOBI
COIllaJIbHO-€KOHOMIYH1 peanii, poib Data Science crtae Bce OUIBII BaroMoro.
Po3yMiHHS TOTO, KyJid 1 YOMY TIEPECENSIIOTECS MIKHAPO/IHI MITPAHTH, a TaKOXK TOTO,
SK 3 YacoM 3MIHIOIOTBCS OO0CATH Ta CKJIQJ MIrpaiifHuX IIOTOKIB, JaBHO
OOTOBOPIOEThCSI B HAYKOBUX Ta TOJITUYHUX TMpocTopax. BukopucraHHs
iHcTpymenTiB Data Science mo3Bossie He Juie TAHOIIE 3pO3YMITH JTUHAMIKY
MITpalifHUuX IPOLECIB, a il MPOTHO3yBAaTH MaOyTHI TEHJAEHIIT Ta X BIUIMBU Ha 1HIII
chepu HAIIOTO KUTTSI 3 BUCOKOIO TOUHICTIO 3@ HASIBHOCTI SIKICHUX JaHUX.

OCHOBHOIO METOIO JJAHOTO JOCIIKEHHS € aHaJli3 BUKOPUCTaHHS MeTo/iB Data
Science, 30kpeMa MalTMHHOTO HaBYaHHS, CTATHCTHYHOTO aHai3y, TeOMPOCTOPOBOTO
aHaji3y, eKOHOMETPUYHMX MIIXO0AIB TOIIO JJISI J€TaJbHOTO BUBYEHHS MirpamiiiHUX
MOTOKIB. BpaxoByroun muUpoky kiacu@ikaiiio MIrpamiiHuX BUIIB, OCHOBHUMH 3
SAKUX € TPYJOBA, MOJIITUYHA, COIlialbHa, Ta €KOJIOTIYHA MIrparlii, KOXeH TUIl BUMarae
CBOTO BJIACHOTO CHEIM(IYHOTO MEPCOHAII30BAHOTO aHATITUYHOTO MiaAXoay. TpymoBa
Mirpariisi, HAPUKJIaa, MOTpedye aHaIi3y PUHKY Tpalli Ta EKOHOMIYHUX YMOB, TOM1 SIK
MOJITUYHA MIrpamis — PO3yMIHHS MDKHAPOJAHMX KOH(IIIKTIB Ta TpaB JIOAUHHU.
HonaTtkoBe BukopuctanHs Big Data Ta Bisyanizalii JaHUX HE JIMIIE CTIPUSE KPALLIOMY
PO3YMIHHIO MITpaIliiHUX IUISAXIB, aje W BUAIrpae KIOYOBY pPOJb Yy PO3POOII
[IJIECOPSIMOBAHUX TIONITHK Ta CTpATEerii yOpaBIiHHS MITpaIi€lo, BPaxOBYIOUU
neMorpadiyHi 3MiHU Ta COIIAIbHO-EKOHOMIYHI 1HUKATOPH.

OaHUMH 3 OCHOBHUX METO/IIB, sIKI BAKOPUCTOBYIOTH IPU aHaJli31 MIrpariiHux
IPOLIECIB € EKOHOMETPUYHI METOIU Ta METOIM YacOBUX psAAiB. Ak 3a3HavaroTh Bauer,
Thomas Ta Klaus F. Zimmermann y cdepi MirpamiiiHux 10C/iKeHh EKOHOMETPHUYHI
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Ta MOJIENl YacOBHUX PSIIB € YacTO BXUBAHMMU I1HCTPYMEHTAMHU 3aBISKH IXHIH
3IaTHOCTI y3arajibHUTH OaraToQakTOpHI BU3HAYHMKH MIrpamiiHux moTokiB. Lli
MOJIeTIl MOXYTh SKICHO BIATBOPIOBATH B3a€EMOJII0 €KOHOMIYHHUX, TMOMITUYHUX Ta
comiaibHUX (DAaKTOpIB, TUM CaMHUM HAJIal0UM MIIHI TMepeadavdyBaibHI TSHISHIIT Ta
3JTaTHICTh OMKCATH Ta MOSCHUTH I sBUILA. BogHOYAac MO/ENT YaCOBUX PSIIIB, TaKi SIK
ARIMA (Autoregressive Integrated Moving Average), BUKOPHCTOBYIOTh iCTOPUYHI
JaHl JUis TPOTHO3YBaHHS MaWOyTHIX MATTEPHIB 1 YacTO BUKOPUCTOBYIOTH IS
pO3Mi3HaBaHHS CE30HHUX KOJMBaHb, 10 € BAXKIUBUM JJIsl PO3YMIHHS MEPIOJUYHOIO
XapakTepy Mirpamii. €AuHUI MIHYC TakuX MojJeNied Ha JAYMKY aBTOpa IOJIsArae B
0OMEKEeHINH SIKOCTI Ta KUIBKOCTI JaHMX, K1 MOTPIOHI JJig iX HaBYaHHS, II0 MOXE
HEraTUBHO BIUIMHYTH Ha pe3yJbTaT MOieNtoBaHHs. [1]

Opnak Bijak, J., Disney, G., Findlay y cBoili po0oTi, MpOBIBIIK CIICHApPHI
aHa131, BUKOPUCTOBYIOUH 111 MOJIENI Ta TIOPIBHSIBIIHN PE3yJIbTaTU, CTBEPIXKYIOTh, 110
X04a JIaHl MOJIeJIl MOXXHAa BHKOPUCTOBYBATH JIJIsi MPOTHO3YBAHHS Mirpallii, 3aBXau
MOTPIOHO BpaxoBYBaTU 2 OCHOBHI (PaKTOpH: OCOOJIMBOCTI, SIKI CTBOPIOIOTH TOW 4u
IHIIKMWA MIrpaliiHuil mpoiiec, adu nepeAdaunTH MOTEHUINHI YIepeIKEHHST MOJEN 1
B1IKaMOpyBaTH MOXJIMBY HEBU3HAYEHICTh; MiAOMPATH TaKi MOJEINI, SIKI HalOUIbIIe
MIIXOATh MiJl creuru(iky MIrpamiifiHUX MPOIECiB, IO aHaI3YyIOThCs, HaNpHUKIal
MIPOTHO3YBAHHS TMOTOKIB OKEHIIB HEOOXITHO 3/1MCHIOBATH 3 BUKOPHUCTAHHSAM
MOJIeJIel, K1 BPaXOBYIOTh HECTAl[lOHApHI 1 HECE30HHI MpOIEecH, ado X y BUIAIKY
BUKOPUCTAHHA TMIiAXOAy Oail€CiBCBKMX YacOBUX PSAIB 3 OOMEXEHOI KIUIbKICTIO
CIIOCTEPEKEHb OCOOIMBY yBary CIiJl MPUAUIATA aHAI3y YYTIUBOCTI. [2]

Jlesiki MOJieNi CTBOPIOIOTHCS, BAKOPUCTOBYIOUM TPAJIUIIIMHI MIrpaliiiiti Teopii.
Tak, Edwards, S., anamizyroun Teopito Mmirpaiii ajisi MOJEITIOBAHHS, I1IKPECIIOE
BaOXIUBICTh BuUKopucTanHs "push" 1 "pull" xputepiiB. ABTOp po3risAac
napamMeTpu3aIliio JIHTBICTUYHOI OJHOPIAHOCTI, PI3HUIL y PiBHI OararctBa Ta
€THIYHUX BIIMIHHOCTEH MITPaHTIB HAa MICIIEBOTO HACEJICHHS, Pa30M 3 1HIIMMH O1JIbIII
JOCTYITHUMU 3MIHHUMH, TaKUMHU SIK €KOHOMIYHI IOKa3HUKUA KpaiH JOHOpIB Ta
PELUIIIEHTIB, MPOCTOPOBE OXOIJIEHHS Ta reorpadiuHi 0CoOJMBOCTI TOYOK MIrparii.
Taki mMojem MOCTaTHHO THYYKI, aJPK€ 1X MOKHA aJanTyBaTH SK M1 TpagulliiiHi
MIrpariii, Tak 1 miJi BUMYIIEHI, Kl OyAyTh BUKOPUCTOBYBATH Pi3HI JIaHHI, ajJe€ CXOXI
KOHIEMNTH. [3]

Boanouac, anami3 BUMYIIEHOI Mirpauii 4epe3 MOJITHYHI KOH(IIKTH abo
€KOJIOTIYHI 3arpo3d 4acTO MOKE BUMAarae OuIbIn Crenu(igHoro MiaXody, OCKUIbKU
1HCEHTUBH y MITPAHTIB MalOTh 30BCIM 1HIIHNI Xapaktep. OMHIEI0 3 TAaKUX MOJENEH €
agent-based model abo arentHe wMmogemoBanusa. HaifuacTiime Taki Mozeni
BUKOPUCTOBYIOTh B MPUPOJHUYUX abo0 OiojoriyHuX cdepax, ampke MOXKHA 3a1aTd
BIIACHY XAPAKTEPHUCTHKY areHTIB 1 MapaMeTpu3yBaTH iX 3MIHY MPHU MOTPAIUISTHHI B
KOTOPTH, 1 TAKMM YHHOM MPOBOJUTH CIICHAPHUN aHaTI3, M0 Ty’Ke KOPUCHO B JAHUX
chepax. Searle C ta van Vuuren JH 3amporoHoBanu BUKOPUCTAHHS areHTHOTO
MOJICJTFOBAHHSL Ui aHaNI3y BHUMYIICHUX MITpaliiHUX TOTOKIB, OCKUIBKHM TakKa
MOJICJIb MOKE€ BpPaxOBYBaTH HECTAHJAPTHI (paKTOpH, Takl SK TUMN KOH(OIIKTY, HOro
XapaKTepUCTUKU Ta BUOIp Micus mirpamii. [nsxoM aHamizy MOKa3HUKIB MOMYJISIIT
MITPaHTIB MOXKHA IIPOTHO3YBATH MOKJIMBY HEOE3MEUHICTh U PETIOHY Ta HAIPSIMOK
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MirpaniiHux notokiB. [4] B onHiii poOOTi Mojenb, moOyaoBaHa Ha MPUHIUII
MOBEMIHKM OKPEeMHX areHTiB, 310paHMX Yy KOTOpPTH B yMOBaX KOH(IIKTY Ha
brnuspkomy Cxomi, Jo3Bojsiia Bi3yaJ'Ii3yBaTI/I HACIIi KA pimeHb MirpaHTiB
BpPaxOBYBaTH p13H1 Teopi’l' iX TIPUAHITTS p1meHb Ta MOJICITIOBATH PI3HUX arcHTIB, HE
00OB'SI3KOBO MITPAHTIB, aje HAMPUKIIA] BIHCPKOBUX 11X B3a€MO/III0 OJMH 3 OJHUM. Y
Mol ABTOPH BHKOPHCTAIH Ianekc Pusuky, 1mo BpaxoBye pI3HI YNHHUKHU, TaKi SIK
HAsIBHICTh BIHCHKOBHX, MIKHApPOJIHUX CHUJI, TIOBCTAHIIB, PIBEHb O1HOCTI TOIIO IS
NporHo3yBaHHsA. Taki Mojenl BUJAIOTH AYXE TOYHI MOKA3HUKU 1 iX pe3yJibTaTu
HaBITh MOXKHa BizyanizyBatu. OJHAK OCHOBHOIO TMPOOJEMOIO JAHOTO BUIY
MOJIEJIIOBaHHSI — HEOOXIJTHICTh O€3MepepBHOrO IMIBUIKOIO MOTOKY BEIUKHX BKpai
crienin(p1YHUX MACHUBIB SIKICHO 00pOOJICHUX JIaHUX, SIKMX 200 HEMa€ B TaKoMy 00’ eMi
y BIIKPUTOMY JOCTyIi, a00 HeMae iX OINepaTUBHOIO TMOCTayaHHSA. | OCKIIBKH
crienndika BUIy MIrpallli BUMarae ImBUIKOTO MPUHHSATTS PillleHb, HA ChOTOIHIIIHIMI
JIeHb OJWH 3 HaAWOINBIIMX BHUKJIWKIB B AaHIA cdepi e po3podka METOJIB 300Dy,
00pOOKHM Ta MIBUAKOTO MOCTAYaHHS IAHUX JIJIS1 IKICHOT poOOTH Mozeni. 5]

OTxe, Ha CHOTOJHIIIHIA JeHb 1HCTpyMeHTH Data Science HagaloTh Ham
IIMPOKI MOKJIMBOCTI JJIsl aHAI3y Ta PO3YMIHHS MIrpamiiiHux mnpoueciB. BoHu He
JUIIE J03BOJISIIOTh HAM BHSIBJISITH NPUYMHU MITpanii Ta MPOTrHO3yBaTH ii TEHJIEHIII],
aje # JomoMararoTh aJanTyBaTH MOJENl 10 CHeUU(PIiYHUX YMOB KOXKHOIO BUAY
Mirparii, 1o poOUTh iX HaJA3BUYANHO THYYKMMHU Ta €(PeKTUBHUMHU. KICHO miAi0paHa
MOJIeIb, CKOPUTOBaHA IIiJ crenudiKy sl KOXKHOTO KOHKPETHOrO BHIY Mirpaiiii,
BpPaxOBYIOUM 30BHIIIHI Ta BHYTPIIIHI YMOBU, MOXE BiIIrpaBaTd KJIIOYOBY POJIb Y
MPUIHATT] YIPABIIHCHKUX PIIIEHb, PO3pOOILII MOJTITHK Ta CTPATETid, CIPSIMOBAaHUX HA
MIATPUMKY  MITPAaHTIB Ta ONTHMI3AINI0  COIIAJIbHO-EKOHOMIYHOTO  PO3BHUTKY
CyCHIJIbCTBA.
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[IporHo3yBaHHs 4acOBHX PsI/IIB € BaXJIMBOIO Ta aKTyalbHOIO 3aaaueto. barato
KOMITaHIM  HE3aJe)KHO BiJ (QOpMHU  BJIACHOCTI  BUKOPHUCTOBYIOTH  METOAM
MPOTHO3YBAaHHS YacOBUX DPsAIB JJis TUIAaHYBAHHS 3araciB, BUPOOHMIITBA, MPOJAXKIB,
BUTpAT Ta IHIIMX Oi3Hec-1ieil. TOYHI MPOTrHO3U J10MOMaralTh YHUKHYTH BTpAT Ta
ONTHUMI3yBaTH PECYPCH.

BukopuctaHHs y TOBCSKICHHIM MAISUIBHOCTI aJTrOPUTMIB MPOTHO3YBAHHS
YacoBUX PSJIIB MAa€ BEJIMKE 3HAYEHHS JUIsl Pi3HUX cdep AISUIBHOCTI Ta JO3BOJISIE
npuiiMaTH OOTPYHTOBaHI1 PINICHHS HA OCHOBI aHai3y JaHUX Ta MepeadaueHHs
MaiOyTHIX TEHEHIIN.

He MeHII BayKJIMBOIO 33J]a4€l0 € MPOTHO3YBAHHS CHOYKUBAHHS €JEKTPOCHEPTii,
0 € KPUTHYHUM €JIEeMEHTOM /sl €(QEeKTUBHOIO YNPaBIIHHSA EHEPreTUYHUMU
cUcTeMaMH. BUKOpPUCTaHHS Cy4aCHHX 1HCTPYMEHTIB JO3BOJII€E EHEPreTUUYHUM
KOMIIaHISIM TIOTIEPEIHBO  PO3paxoOBYBaTH OYIKyBaHI OOCSTH CIIOKMBAaHHA Ta
BIJINOBIJIHO JIO0 IIbOTO TJIaHYBaTH BUPOOHUIITBO eniekTpoeHeprii. Lle, B cBoro uepry,
J03BOJISIE YHUKHYTH TepeBUpoOHUIITBA abo AediuuTy eHeprii, 3abe3nedyrouu
CTaOUIbHICTh €HEProOCUCTEMH Ta 3MEHIIYIOYM WMOBIPHICTh BUHUKHEHHS aBapiliHUX
CUTYaIlIN.

Ha pucynky 1 HaBeneHO YacoBUU psil, SKUNA BiToOpa)kae CHOKUBAHHS
€JIEKTPOCHEPTii OAHIEI 3 TOYOK (200 KIE€HTOM) 3a Tpu NoBHUX Micsaus 2014 p.,
JDKEPENIOM JJAHOTO YaCOBOTO PSIly € OJIMH 3 MOIYJISIPHUX Aata ceTiB [1].
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Actual vs. 'Out-of-Sample' Forecast | MT_001
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Puc. 1. CnoxxuBaHHS €JIeKTPOCHEPTii OHIEI0 3 TOYOK 3 KOBTHS 110 TpyaeHb 2014 p.

Oco0MMBICTIO HABEIEHOTO YacOBOTO PsAYy € Te, IO JaHI MO CIO0XUBAaHHIO
eJIEKTpPOeHeprii HaBeneHl 3a 3 wicall 3 KpokoM y 15 xBunuH. [loOymyemo Tpu
NPOTHO3HI MoJiei, a came mojiHomianeHa perpeciss, ARIMA ta Prophet, siki OyayTh
nepeadayaTu CHOKUBAHHS €JIEKTPOCHEprii Ha 2 ToauHu Brepes (a0o Ha 8 mepiojiB
1o 15 XBUJIMH) 1 3aCTOCYEMO JI0 OTpUMaHUX Mojeliel OneHainr (auri. blending).

3acTocyBaHHSI OJICHIIHTY HaJacTh MOXJIUBICTh CKOMOIHYBAaTH IPOTHO3U
PI3HMX MOJEJIeH, 0 MOBUHHO MOKPAIIUTH CTAOUIBHICTh T4 TOYHICTh OTPUMAaHUX
pE3yNbTATIB.

JInst  mepeBipKM  SKOCTI OTPUMAHUX PE3YNbTATiB, MPOTHO3HI 3HAYEHHS
MOPIBHIOBAJIUCH 13 OCTAHHIMU 3HAUYCHHSIMU PEabHUX JaHUX.

Cnin  3a3HaUUTH, WO JUISl  OIIHKKM SIKOCTI MOOYJOBAaHMX  MoOJeJel
BUKOpUCTOBYBaiach Merpuka RMSE, nns otpumanux pe3ynabTaTiB MOJIETIOBAHHS Y
MOBIPSIHHI 3 peanbHUMU JanuMu Metpuka RMSE ckmana 0.3944, mo € mocraTtHbo
HETMOTaHUM PE3yJIbTaTOM, XOua CJIiJl 3a3HAYWTH, [0 MOJEIb HE JO0 KIHIS 3MOTJIa
BJIOBUTH BC1 KOJIMBAHHS.

TakuMm 4YMHOM, 3BaKarOYM Ha TE, 110 MPOTHO3YBAHHS YACOBUX PSMIB - 1€
mpoiiec mepeadaveHHs MaWOyTHIX 3HAUYCHb YacCOBUX JaHUX HAa OCHOBI IXHIX
MOTEPEHIX CIOCTEePEKEHb, QJITOPUTMH TMPOTHO3YBAHHS O3BOJIAIOTH BYACHO
pearyBatTi Ha 3MIHM Yy BHYTpPIIIHIX Ta 30BHIIIHIX YMOBax, WLI0 JONOMAarae
MIAIPUEMCTBAM  OyTH  KOHKYPEHTOCIIPOMOXXHUMH Ta €()EeKTUBHO YyNpaBIATU
pecypcamu.
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3rinno 31 crarreto 10 3akony Ykpainu «lIpo Bumry ocBiTy» [1] migroroBka
3100yBayiB MOBHHHA BiAOyBaTuCA y BiANOBIAHOCTI A0 CTaHIapTiB BUILOI OCBITH
VYkpainu. Anani3 3arsepxkeHux MOH Vkpainun CrangapTiB BUIIOI OCBITH Y KpaiHU
[2] mokazaB, mo 9 cranaaptiB (6 OakamaBpChbKOro Ta 3 MariCTepChbKOro pPiBHS)
MICTSTh TEPMIHHM, MOB’S3aHI 3 aHami30oM JaHuX. L[I TepMiHM MICTATbCS B OIMUCI
MpeaMeTHOi  00JIacTi, KOMIIETEHTHOCTAX abo  pe3yjbTaTax HaBUaHHS  3a
crnemiaibHOCTsIMU 111 «Marematukay, 112 «Cratuctuka», 113 «llpuknagna
marematukay, 122 «Komm'toreprni nHaykw», 124 «CucremHuit anamiz», 126
«Iadopmarriitni  cucremu 1 TexHojoriiy. KmrowoBuit tepmin «Data Science»
MICTUTBCS JIMIE y CTaHAApPTI APYroro (MaricTepCchKoro) piBHS BHUIOI OCBITH 3a
crnierianbHicTIO 124 «CrucTeMHMiA aHami3y.

MowniTopunr koHKypcHUX mponosuiliit 3BO 2023 poky [3] BUsSBUB 11Ie O1IBIITY
HEBU3HAYEHICTh, Mepel] SKOI0 OMUHSIOTHCSA abITypieHTH, siKi OaxaoTh 3700yTH
ocBiTy Data Scientist. 35 0OCBITHIX Tporpam, siKi 3a CBO€I0 Ha3BOIO IMO3UIIOHYIOThH
cebe B rajays3l aHAJIITHKUA JIaHWX, MOKpuUBaroTh 10 cremianbHOCTEH (B godady 10
3raJlaHuX BUIIE 3 SABISIOTHCS e criemanbHocTi 051 «Exonomikay, 121 «IHxepeHis
nmporpaMHoro 3a0e3mnedyeHHs», 174 «ABTOMaTH3allisd, KOMII IOTEPHO-IHTEIPOBaHI
TEeXHOJIOT1i Ta poboToTexHiKay, 175 «IHpopmaIiiHO-BUMIPIOBAIBHI TEXHOJIOT1I»): 16
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OakanaBpchbkuXx mporpam, 11 wMaricrepcbkux mporpam 1 8 mporpaMm Ha piBHI
OakamaBpa 1 Marictpa. 6 OCBITHIX MporpaM 3 aHAMITUKH [aHUX MIIOTh Ha3BH,
oesmocepenubo moBesizaHl 13 Data Science: «Amnami3 manux (Data Science) Ta
KOMIT'IOTepHa cTaTucTUKay (Yepkachbkuil AepaBHUN TEXHOJOTIYHUI YHIBEPCHUTET,
cnemianbHicTh 112, 6akanasp), «Data Science» (ep>kaBHHI yHIBEpCUTET €EKOHOMIKU
1 TeXHOJIOTiH, cmemianpHicTh 122, GakanaBp), «Hayku mpo nani (Data Science)»
(XapkiBChbKUM HaIllOHAJTILHUN YHIBEPCUTET PaTiOCNEKTPOHIKH, CIEHiadbHICTh 122,
marictp), «lHpopmamiitHi TexHomorii Ta Oi3Hec-aHamiTuka (Data Science)»
(Jlep>xaBHUI TOProBeIbHO-EKOHOMIYHUHN YHIBEPCUTET, CHEIIabHICTh 124, GakanaBp
Ta wMarictp), «Anam3 pganux (Data Science)» (HamionanbHuili yHiBEpCUTET
«JIpBiBCchKa IlomiTexHikay, cremianbHicTh 124, marictp), «Hayku npo nmani (Data
Science)» (YXropoJchbKuii HallIOHAJBLHUI YHIBEPCUTET, CIICIIAIBHICTL 124, MaricTp).

Take po3maiTTs OCBITHIX MporpaM 1 CHEIaJbHOCTEH, B MeEXax SKUX
c(hOopMOBaHO KOHKYPCHI TMpPOMO3MIlii, PO3CIIOIOTh YyBary aliTypi€HTIB. 3HadHa
KUTBKICTh HA3B TPOTpaM € JIMIIE CIiAyBaHHSAM MoIHOMY TpeHmy Data Science.
MoskHa CTBepIKyBaTH, IO HAWOLIBIIy yBary MeTojJaM 1 TEXHOJOTiAM
IHTEJIEKTYyaJIbHOTO aHalli3y JaHUX [PUAUIEHO B paMKax cremiaabHocTi 113
«IlpuknanHa wmaTemaTuka» Ta 4neuianbHocTed ramy3i 12 «IHdopmaniiini
TEXHOJIOT1i». HUHINIHA nonyJIApHICTh HAYKH MPO AaHl 1 peajibHI NoTpedu Oi3Hecy y
TakuX (axiBUAX CIOHYKAIOTh JO CTBOPEHHA OKPEMOi CHELiadbHOCTI. Y HOBOMY
npoekTi moctaHoBu Kabinery MinictpiB Ykpainu «IIpo BHeceHHs 3miH 1o [lepemiky
rajxy3eil 3HaHb 1 CIIEIiaJbHOCTEH, 3a SKMMH 3IIMCHIOETHCS ITATOTOBKA 3700yBaviB
BHINOI ocBiTH» [4] cnemianbHicTh «I[IpuknagHa MaremaTHKa» BigHECEHA J0 Talry3i
3HaHb F «lHdopMaliitHi TexXHOJOrii», B MeXax SKOi TmepeadadyeHo HOBY
crenianbHICTh F4 «CrcTeMHMiA aHaM3 Ta HayKa Mpo JaHD».
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Traditionally, Ukrainian education is highly valued in the world, especially in
the fields of mathematics and physics. However, nowadays, many specialities of
Ukrainian higher education institutions, primarily technical and natural sciences,
suffer from the outflow of young minds abroad due to the noticeable underfunding of
higher educational institutions and the lack of a conceptually unified policy of higher
education, as well as due to political changes and military events, with which the
country is struggling, and this negatively affects the level of higher education in
general. Therefore, our proposed recommendations come from the context of
European standards for ensuring the quality of education and ensuring SDG No. 4.

The concept of sustainable development, which began to take shape in the
1970s, combined economic, social and environmental platforms for a balanced
solution to the current problems of humanity, including future generations. In 1992,
at the UN conference "Agenda XXI", education was recognized as an "instrument" of
sustainability. In 2015, at the UN summit, the leaders of all countries expressed their
support for the transition to the principles of sustainability through the
implementation of the 17 Sustainable Development Goals (SDGs) for the period until
2030. At the same time, education is formulated as an independent goal, and all other
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SDGs and their tasks are also related to education. In 2017, UNESCO developed
recommendations for using the potential of education to achieve each of the SDGs.

In our opinion, for the transition of Ukraine to the principles of sustainable
development and implementation of the Central Development Strategy, it is advisable
to focus on the development of such institutions in the field of education:

- reorientation of the functional and subject field of education;

- design of competences;

- introduction of transformational pedagogy;

- support of educational agents;

- creation of sustainable educational environments;

- improvement of coordination and integration;

-updating the content of educational reforms.

Creating sustainable learning environments will make it possible to integrate
sustainability into everyday practice, and promote comprehensive development of
potential, competence and value education. The educational institution should
become a "target" institution, that is, a "place of learning and experience of
sustainable development", reorienting all aspects of activity to the principles of
sustainability.

Improving coordination and integration involves the effective use of internal
and external communication channels, effective forms and innovative practices of
cooperation at the local, regional, national and international levels. In the context of
the SDGs, transdisciplinarity is supported: by cooperation with experts who do not
belong to the academic community, but have significant practical experience. This
approach serves to develop partnership relations with many social entities. Academic
activity is also an effective tool: expansion of theoretical and methodological research
in relevant fields of knowledge; creation of professional educational
communities/networks for starting a new direction of study; implementation of
international cooperation programs for training specialists in new areas of
knowledge; creation of modern platforms for exchange of experience.

The researchers emphasize that educational institutions are currently integrated
into all kinds of external and internal networks and, among other characteristics,
participate in new types of relationships with new technologies. Considering the
course of decentralization in Ukraine, the content of educational reforms should be
focused on the creation of networks, with the help of which each educational
institution will be part of the local community, strengthening its social role.

Therefore, international experience shows that national education systems must
be prepared for a timely response to today's challenges, among which the issue of
sustainability is recognized as the most relevant (Table 1). In the program documents
at the global level, education is considered a key element for the transition to the
principles of sustainability and the implementation of the SDGs.

Funding acknowledgement: The authors express their gratitude to the project titled

"Cluster for innovative energy" in the frame of the program "HORIZON-MSCA-
2022-SE-01" under the Grant agreement number 101129820
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Table 1. Roadmap of the implementation of the SDG#4 in Ukraine at the current

stage

Necessary steps Necessary Impact | Obstacles Recommendatio | Vision of the

projects on ns for | development

subgoal implementation | of Ukraine
S

It is necessary to | NUS 4.1 Bureaucrati | Methodical Ukraine is
approve a new | implementa Cc obstacles | assistance in | becoming a
modern tion and lack of | the leader in
classifier of | program wartime development innovative
professions in | (estimated |4.3 funding. of the Strategy | education,
Ukraine, to | cost 1-2 for the | and
develop all the | billion development | digitization
necessary euros). of education in | in
professional Program for Ukraine until | education,
standards so that | the 205, attracting a
the requirements | developmen | 4.5, The synchronizatio | significant
of the Ilabor |t of | 4.6, reluctance | n of the EU |number of
market can be | professional | 4.7 of many | legislation. students
brought closer | and stakeholder from other
to  education. | technical s to change countries,
The motivation | education their who  may
of those seeking | (Estimated |4.c behaviour become
higher education | cost of 2-3 and funding permanent
should be | billion directions. residents in
increased euros). the future.
through a | Adult
change in the | education
financial model | implementa
in  which the | tion
state and the | program
student are | (estimated
partners in co- | cost 2-3
financing higher | billion
education. euros).
Ukraine  needs | Higher
full education
implementation | reform
of the concept | program
of the New |aimed at its
Ukrainian optimizatio
School, aimed at | n and
forming  skills | efficiency
for modern life. | improveme
Vocational nt
education needs | (Estimated
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Necessary steps Necessary Impact | Obstacles Recommendatio | Vision of the
projects on ns for | development

subgoal implementation | of Ukraine
S

comprehensive | cost of 10-

reform, which |15 billion

should make | euros).

working

professions truly
prestigious in
society. Under
such conditions,
there will be a
constant request
from applicants
to improve the
quality of
education.
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CyvacHuil cBIT 0i3HECY HEBIIMHHO 3a3Hae TpaHchopmamii mia Brumsom LI,
SKAW TPOMOHYE 3HAYHI MOXJIMBOCTI JJI ONTUMI3AIlli MPOIECIB Ta IMiABUIICHHS
npoayKTUBHOCTI mpami. [lignpuemcTBa BrnpoBamxkyoTh anroputmu I Ta
aBTOMAaTH3alli JJIsg TOro, IMOO0 3MEHIIUTH KUIbKICTh PYTHHHHX 3aBIaHb Ta
MOKpAIUTH TPUUHATTS pIlIEeHh Ha OCHOBI JaHuX. Bce wacrimie y BUMOTrax 1o
pOOITHUKIB, 3 SBIAIOTHCS HAaBUYKH poOOTH 3 iHCTpymeHnTamu LI, a muckycii Ha
TEMYy 3aMiHH YMOBHUM IITYYHUM IHTEJIEKTOM JIIOJEH OKPEMHUX CHEIlaJbHOCTeH He
BIIYXalOTh. 3a JaHMMH eKoHomiuHoro 3Bity Goldman Sachs, neski aHamiTHKH
BBAJKAIOTh, L0 T'€HEPATHBHI 1HCTPYMEHTH IUTYYHOTO IHTEJIEKTY MOXYTh 3MIHUTH
BUKOHAHHS /10 JABOX TPETHH ICHYIOUMX pOOOYMX MiCIlh 1, B KIHIIEBOMY IMIJICYMKY,
3[IaTHI MiABUIIUTH II00ATBHUN BAJTOBUH BHYTPILITHIM MPOAYKT Ha mimux 7% [1].

Ha py6exi 2020-X pokiB, 3Ha4H1 JOCSTHEHHS Y PO3BUTKY TpaHC(HOPMEPHUX
IMOOKUX HEHUPOHHUX MEpPeX BIAKPWIM NUIX JUISI CTBOPEHHS TIEPEIOBUX
reHEpPAaTUBHUX CHUCTEM MITYYHOro iHTenekTy. Li cuctemu, siki 0OpoOJIAIOTh BX1IHI
JaHl y BUTJISI TPUPOJHOI MOBH, BKJIIOUAIOTh PI3HOMAaHITHI BEJIMKI MOBHI MOJIEII,
taki sk ChatGPT, Copilot, Gemini i LLaMA. Takox 3'sBrimchk iHHOBamiiai II1-
CUCTEMHU JJIi CTBOPEHHS MHCTEIBKUX 300paK€Hh HAa OCHOBI TEKCTOBHX OIIUCIB,
cepen skux Stable Diffusion, Midjourney ta DALL-E. Jleski 3 umx riraHris,
Harnpukiajg sk kommadis OpenAl, BIAKpWIM JAOCTYyN CTOPOHHIM PO3POOHHUKAM [0
ixuporo npoaykry - ChatGPT. Ile nmpu3Beno 10 CTBOPEHHsS Ta OHOBJICHHSI BEJIUKO1
KUIBKOCT1 THCTPYMEHTIB Ta Pi3HOTO POy MPOTpaM TOMY, IO JT03BOJISIE€ PO3POOHUKAM
1HTerpyBaTH (QYHKIIOHATBHICTh BeTuKuX mMojenei L.

PicT kimbKkoCTI KOpUCTyBayiB 1HCTpyMeHTaMu Ha ocHOBI IIII mokazas, 110 BiH
HE € JIMIIe PO3Baroro, a AIMCHO MOXKE MOJIETIIUTH pobdoul nporecu. [IncbMeHHUK 1
HaykoBellb Epik bpunsonbdccon BukopuctaB aaHi noHaa S000 areHTIB 1 BUSBUB,
IO JOMOMOTra MITYYHOTO IHTENEKTY MiABHUIILYE MPOAYKTHBHICTH mpaii Ha 14% y
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O1ux komipiiB. I{e 0co6arMBO MPUHECTO KOPUCTH HOBaYKaM 1 MaJjio KBajIi(hiKOBaHUM
IpaIriBHUKaM, Ta Ma€ MIHIMaJIbHUN BIUIMB Ha JOCBITYEHUX 1 BUCOKOKBaII(PpiKOBAaHUX
npatiBHUKIB. bpunbonbhccon BusiBus, mo I mommuproe HesiBHI 3HAHHS, TTOKpAIILye
HACTPOT KJIIEHTIB, 3MEHIIIY€E 3allUTH Ha BTPYYaHHS MEHEKEPIB 1 CTIPUSiE YTPUMAHHIO
chiBpoOiTHUKIB. | Bce k& € OaraTo MPUYMH CKENTUYHO CTABUTUCA JO €(]eKTy
MITYYHOTO 1HTEJKTY JUTsl IiABUINCHHS MPOMXYKTUBHOCTI [2]. 3T1IHO 3 AOCTIIKCHHIM
MaccauyceTchbKOTO TEXHOJOTIYHOTO 1HCTUTYTY ClloyHa, TEHEPATUBHHUM IITYYHHM
IHTEJIEKT 3HAYHO MiJBMINY€E MPOIYKTHUBHICTh BUCOKOKBATI(hiKOBAHUX IMPAI[iBHUKIB.
JlocmimKeHHsT TTOKa3yl0Th, MO IPH BUKOPUCTaHHI B MEXKax CBOIX MOXKJIMBOCTEH
renepatuBHuil Il Moke miaBUIUTH NpoAyKTUBHICT Ha 40%. OpHak ais
opraHizailiii BKpail BaXJIMBO PO3YMITH Ta TMoBaxxaTu TexHosoriyni Mexi 1.
[lepeBuilieHHsT 1TUX OOMEXKEHb MOXKE NPHU3BECTH JO 3HIKCHHS MPOAYKTHBHOCTI
npubnuzHo Ha 19%. EdexTuBHa iHTErparlis reHepaTUBHOTO IITYYHOT'O 1HTEJIEKTY
BHMAarae BCTAaHOBJICHHS KYJIbTYpH, sIKa MIATPUMYE M1I3BITHICTh, IPOMIOHY€E HaBUYAHHS
1 3a0X04y€e 3MIHY pOJIeH, 100 rapaHTyBaTH, 10 TEXHOJIOTiS €()EeKTUBHO JOMOBHIOE
JOACHKI 3A410H0CTI [3].

Opun 3 Haiikpamux npukiaaiB Toro sk LI BrumBae Ha NpPOAYKTUBHICTH
mpaii - ue HanucanHs koay. Kommaniss Microsoft ctBopuna jst miei mum T
noMiunuka - GitHub Copilot. Bin nonomarae po3poOHUKaM MIBUAIIE MUCATH KO,
HaJIal04M 1HTEJITeHTHI PEKOMEHallli Ta aBTOJIONOBHEHHSI KOAY B pE€aIbHOMY 4aci.
Copilot BUKOpUCTOBY€E MOJENb IITYYHOTO 1HTENEKTY, HATPEHOBAHY Ha MIJIbHOHAX
psankiB myomuHoro koxy 3 GitHub, mo0 3reHepyBaTv CHHTAaKCUYHO MPAaBWIBHHUM Ta
BIJIMOBIAHUHN KOJI HA OCHOBI KOMEHTapiB KOPUCTyBaua 1 ByKe HamucaHoro koxay. lLle
IHCTPYMEHT, SIKUM JoroMarae po3poOHWKaM e(eKTHBHINIE BHUPINIyBAaTH 3ajadi,
MIBUIIEC BYUTHCS Ta EKCIEPUMEHTYBATH 3 HOBHMH inesmMu. Kommanis mpoBesa
JTOCITIDKCHHS, 100 BHWSBUTH BIUIMB BHUKOPHUCTAHHS JAHOTO 1HCTPYMEHTY Ha
OPOAYKTUBHICTh Mpaii. Y JOCHDKEHHI Opanu yd4acTh JBI TpyNU: OJHA
BUKOPUCTOBYBAJIA JaHUM 1HCTPYMEHT, a 1Hma — Hi. ['pyna, ska BUKOpHUCTOBYBaja
GitHub Copilot, Mana BWIIMI BiJICOTOK BHKOHAaHHS 3aBAaHHS (78%, MOPIBHIHO 3
70% y rpymi 6e3 Copilot). Pastoua BiAMIHHICTH MoOJisiraja B TOMY, 10 PO3POOHUKH,
ak1 BukopuctoByBanu GitHub Copilot, BuKOHyBanu 3aBaaHHs 3HAYHO MIBUALIE — Ha
55% mwmBuame, HiXK po3poOHHMKH, ski He BukopucTtoByBamu GitHub Copilot [4].
Otxe, MOXHa 3poOUTH BHCHOBOK, IO caMme Takuil creHapiii Bukopuctanas I
MOXX€ 3HAyHO 3OUIBIIMTH MPOAYKTUBHICTH MpalliBHUKIB.  JlaHe HOCHIIKEeHHS
MOKa3aJI0 PICT MIBUIAKOCTI poOOTH, Y JAHOMY BHUMAJKy HAallUCAaHHS KONy, aje He CIiA
3a0yBaTy, MO0 KOHTPOJh HOTO SIKOCTI 3aJUIIAETHCS 3a JIIOAMHOIO, TAaK SIK JaHUH
IHCTPYMEHT Ta WOMY TMOJIOHI HATPEHOBaHI Ha BIAKPUTHX KOJOBHX Oazax - Iie
O3HaYae, MO SKICTh KOy MOXKE CTpaKIaTH, X04a caMe IIbOMY PO3POOHHMKH TaKUX
THCTPYMEHTIB NPUIUISIIOTh HAOLIbILy yBary. TakoX y JOCIIPKEHHI HE BPaXOBaHO
xapakTep 3aBaanb, LI Moxe 9y0BO CHpaBisITHCS 3 OJHOMAHITHUMU 3aBIaHHIMU,
K1 3yCTpIYaJIMCS Y TAHUX JJI MOTO0 HABYAHHS YMMAJIO Pa3iB, ajieé 4aCTO PO3POOHUKHU
CTUKAIOTHCS 3 HOBUMHU IHCTPYMEHTAMU Ta 3BEPTAIOTHCS 10 HECTAHJIAPTHUX PILIEHb.

OTxe, BUKOPUCTAHHS IITYYHOTO IHTEJIEKTY B O13HEC-MpoIecax Cy4acHOCTI
JEMOHCTPY€E 3HAYHUN MOTEHIIa JJIs 30UIbIISHHS POTyKTUBHOCTI, 1HHOBAIIITHOCTI
Ta €(EeKTUBHOCTI poOounx 3aBaaHb. OJHAK BaXJIWBO MIIKPECIUTH, IO YCHIX
3acrocyBanHs IIII 3anexuTh BiJl TOYHOCTI BUKOPUCTAHHS TEXHOJOTIH, aganTariii
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MpaIiBHUKIB 1 SICHOTO PO3YMIHHA HOTO MOXJIMBOCTEH 1 oOMexeHb. PesynbpTaTn
BrpoBamkeHass Il MoXyTh BapiroBaTHICSl 3aJeKHO Bif cdepu 3acTOCyBaHHS,
KkBai(ikallii nmepcoHany, Ta SKOCTI HaBYAJIbHUX JaHUX, 110 BUKOPHUCTOBYIOTHCS IS
TpeHyBaHHs Mojeneil. Ocpita Ta TpeHinru 3 LI moBuHHI cTaTu HEBiA'€MHOIO
YACTUHOIO KOPIOPATUBHUX MpOrpaM, o0 MOBHOIO MiIpOI0 BUKOPHCTOBYBATH HOTO
nepeBaru 0e3 pPHU3UKY 3HIDKEHHS SKOCTI poOOTH abo BTpaTH KOHTPOIIO Haj
KIIFOYOBUMH TporiecaMu. KepiBHUIITBY KOMIaHiil BaXXJIMBO CTBOPIOBATU aJalTUBHE
poOoue cepenoBuIle, € IHHOBAIl CHPUSIIOTH 3pPOCTaHHIO Ta JT00poOyTy, HE
3aMIHIOIOYH JIFOJICBKUN JOCBII, ajie JOMOBHIOIOYH MOTO 1 pO3LMINPIOIOYH MOXKIIUBOCTI.
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[Tanmemis KopoHaBipycy, ska modanacs B YkpaiHi y Oepe3ni 2020 poky, Ta
noBHomacIiITabHe BTOprHeHHs pd B Ykpainy B moromy 2022 poky CHpUUMHWIH
HU3KY HEraTMBHUX €KOHOMIYHMX, TEONOJITUYHUX, 1HQPACTPYKTYpHUX Ta
€KOJIOTTYHUX PU3UKIB, a TaKOXX HACHIAKIB JJis €KOHOMIKU YKpaiHW. 3HMKEHHS
00cAriB BUPOOHUITBA, CKOPOUEHHS CIIOXKUBYOTO TNOMMTY, HecTada (HiHAHCOBUX
pecypciB, 3MEHIIICHHSI YaCTKHU €KCIIOPTY 3 YKpaiHW Ha CBITOBOMY PHHKY, MacIITaOHI
BTpaTH pOOOYMX MICIlb, MacoBa BHYTPIIIHS Ta 30BHIIIHSA MIrpaiis, BIATIK
npaue3natHoro HaceneHHs 10 3CY 3yMOBWIM B MepioJl MOBHOMACIITAOHOI BifHH
3aroCTPEHHs CUTYallll y 6araTboX rajy3sx €eKOHOMIKA YKpaiHu.

BaxxnuBuM 1HCTPYMEHTOM OIEPATUBHOI OINIHKM Ta BIJICTEKEHHS TCHJCHIIIN
PO3BUTKY €KOHOMIKH € J1JI0BA aKTUBHICTH MIAMPUEMCTB. AHAIII3 1HAUKATOPIB J1II0OBOI
AKTUBHOCTI IOTIOMOYE BU3HAYUTHU OCHOBHI (DaKTOPH, SIK1 BIUIMBAIOTh Ha iX 3pOCTAHHS
Y1 3MEHILEHHS, Ta OKPECIUTH TEHIEHIIi eKOHOMIYHOI'O PO3BUTKY IiJ] Yac BIHU Ta B
MOBOEHHUN mepiof. /s OIIHKK J1J0BOT aKTMBHOCTI 3HA4YHA yBara MNpUILUISETHCS
pe3yibTaTaM OMUTYBaHb YKPATHCHKUX MIAMPUEMCTB PI3HUX CEKTOPIB €KOHOMIKH, SIK1
IIOMICSYHO MPOBOAATHCS, MyOIiKyrOThCs Ta aHamizytothess HBY. [1] Kopucaum st
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JTOCIIDKEHHST JIJIOBOT aKTHMBHOCTI € JOCBiJ €Bpomeicbkoi biznec Acormianii, sika
IpPOCYyBa€ Ta BIPOBAIKYE HAMKpalll €BpONEHChKI IIHHOCTI Ta MPAKTUKU IS
HOKpAIICHHS YMOB 0i3Hecy B Ykpaini. [2]

Ha 3amoBnennst EBPP 6yno nposeneno nocmimxeHHs 613HeC pUHKY B YKpaiHi,
3a IXHIMU TpOTrHO3aMHU 70 oceHi 2023 poKy CBOIO JiSUIBHICTH MOTJIM OM MPUIHHUTU
6% Majoro Ta cepemHpOro Oi3HECy, a SKIIO BiHA 1 Jail TpUBaTUME, TO I YacTKa
Moxe 3poctd 10 13%. Omnak 3a pesynbratramu 2023 pOKy OIIHKKA €KOHOMIYHUX
MiZICYMKIB Mai’Ke BCIX €KCIEepTiB BHSIBWINCA HAa0arato KpamuMu, HiXK OYIKyBaJIHCS
Ha MOro moyatky 1 HaBiThb y cepenuHi. OCHOBHUMH UYHWHHUKAMU EKOHOMIYHOTO
3pOCTaHHSl € BHCOKa aJanTUBHICTh YKpPAaiHCBKOro Oi3HECY 10 CKJIaJHHUX YMOB
BOEHHOT'O 4acy, Oe3mnepebiiiHe MocTayaHHs €JICKTPOSHEPTil ISl €KOHOMIKH 3 OOKY
€HEPreTUYHOT0 CEKTOPY, BUCOKUN BpOXKai B arpapHOMY CEKTOPI1, a TAKOXK CTaOlIbHE
BHYTPIIIIHE MAaKPOEKOHOMIYHE CEpEeIOBUIIIE.

OCHOBHMMHM YWHHUKAMHU PHU3MKIB JJisi €KOHOMiKM Ykpainu Ha 2024 pik €
OpU3yNUHEHHST a00 HecTaua 30BHIMIHBOTO (iHAHCYBAaHHA JeDIIUTY OIOKETY
VYkpainu, iHTeHcu}ikalilisi BOEHHUX 1 Ha PpoHTaX Ta OOCTPUIIB MICT 1 EKOHOMIYHUX
00’€eKTIB 3 OOKY arpecopa, NpOoAOBKEHHs OJIOKYBAHHS TPAHCIIOPTHUX KOPUAOPIB IJIs
EKCIIOPTY, SK MOPCHKHX, TaK 1 CyXomyTHHX. [IporHo3yBaHHS MaKpOEKOHOMIYHHX
MOKA3HUKIB y MOTOYHUX yYMOBAax € HAJ3BHYAWHO CKIAIHUM Yepe3 HEBU3HAUYCHICTH,
COPUYMHEHY BII{HOIO, aje oIepaThBHA OI[IHKA CTaHy €KOHOMIKM Ha OCHOBI
1HIMKATOPIB JIJIOBOi AKTHUBHOCTI € BaXJIMBOIO JUISl MIACWICHHS aHaJITUYHOI
MIATPUMKHU KIIFOUOBUX MAKPOEKOHOMIYHMX PIlICHb.

Opnum 13 e(heKTUBHUX 1THCTPYMEHTIB JIJISl aHAJI3y MaKPOCKOHOMIYHOT CUTYaIlil
€ MIOMICSYHMM 1HAEKC OdYikyBaHb na110BO1 akTHBHOCTI (IOJIA), moOymoBanuii Ha
OCHOBI ONUTYBaHb Oi3Hec-crinbHOT. OnuTyBaHHS TpoBoAAThCA HBY miomicsms Ta
mokBapTaty 3 JunHs 2019 poky. Ha ocHOBI BiAmoBinel peCIOH/EHTIB
PO3paxOBYIOTBCS  IIOMICAYHI  1HACKCH OYIKYBaHOi  JIJIOBOI  aKTUBHOCTI Yy
IPOMHUCIIOBOCTI, OY/IIBHHIITBI, TOPTIBII Ta chepl MOCIYyr — CEKTOPaAJIbHI 1HAEKCH Ta
KOMMO3UTHUM. J[JIs1 KO’)KHOTO CEKTOPaIbHOIO 1HAEKCY JI1JIOBOI aKTUBHOCTI BUBHAYECHO
PSA TIOKA3HUKIB, 32 SIKUMH PECHOHJICHTH OIIHIOIOTH CTaH PO3BUTKY. KoMIo3uTHMIA
IHAGKC pPO3paxoOBYETbCA Ha OCHOBI CEKTOPAIBHUX 3 YpPaxyBaHHSIM YacCTKU
BiMOBIAHOTO cekTopy y BBII kpainu. Jyig BinoBiaed pecioHACHTH KOPUCTYIOThCS
mkaioro Big 0 7o 100. 3HadeHHs iHAEKCY Ha piBHI 50 € HEUTpaJIbHUM.

JluHaMika KOMIO3UTHOTO 1HJEKCY OYIKYBAaHHS JIJIOBOi aKTHUBHOCTI 3 JIMITHS
2019 poxky no ciuenb 2024 poky npeacrapiieHa Ha puc. 1.
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IO[A (B uinomy no Ykpaini) HeliTpanbHWiA piBeHb

Puc. 1. Komnosutnuii IOJJA 3 munns 2019 p. no ciuens 2024 p.
orcepeno: nobyoosano asmopamu Ha ocHosi [3]

Jns  mociipKeHHs JIUIOBOI  aKTHMBHOCTI B Tajly3sX CKOHOMIKM YKpaiHu
3aCTOCOBaHI TaKOX METOJIM €KOHOMETPUYHOTro MojemtoBaHHA.[4] ¥V cepemoBuinl R
Oynu 1moOy/I0BaHI perpeciiiHi MoJiell BIUIMBY 1HJEKCIB CIIOKUBYHUX IIiH, TIOMUTY Ha
pobouy cuity, piBHSI 6€3p0o0ITTA, TpaHCPEPTIB, OUIKYBaHb IIOJI0 KypCOBOI CTaBKU Ha
cekTopaibHi Ta KommosutHui IOJA.[5] Pe3ynpTatn MojentoBaHHS KOMIIO3UTHOTO
IOJIA (BAEI):

BAEI = 171,1 — 2 - Workers_need — 11,2 - CPl_Exp — 0,6 - Unemployment —
0,01 - Transfers + 0,0002 - Workers_need - Transfers + 5,3 - Unemployment -
Transfers + 0,009 - Workers_need - Unemployment + 0,001 - Transfers - CPl_Exp +
0,2 - Workers_need - CPl_Exp + 0,05 - Unemployment - CPl Exp — 9 - 10 ~ 7 -
Workers_need - Unemployment - Transfers — 1,9 - 10 ~° - Workers_need - Transfers -
CPlL Exp — 5 - 10 ~ & - Unemployment - Transfers - CPI Exp — 7,4 - 10 — 4 -
Unemployment - Workers need - CPlI Exp + 9 - 10 — 8 . Unemployment
Workers_need - Transfers - CP1_Exp

AHaui3 koedIIieHTiB MOENI JO3BOJISAE 3pO3YMITH, SIK 3MIHU B KOXKHINA 3MIHHIN
BILUIMBAIOTh Ha 3MiHY KOMIO3UTHOTO IO/JA. CTtaTucTUUHMIM aHaTI3 MOJIE1 3aCBITUUB,
IO BCl MOKa3HUKHU MOJIEN € CTaTUCTUYHO 3HauymuMmu. KoediieHT aeTepmMiHarii 31
3HaueHHsIM 0,85 cBimuuth mpo Te, mo 85% Bapiauii y 3MmiHHid IOJJA moxHa
MOSICHUTH HE3AJICKHUMU 3MIHHUMU Yy MOJIEII.

3a migcyMKaMH JOCTIIPKCHHS MOKHA 3pOOWTH BHCHOBOK, IO E€KOHOMIKa

VYkpaiHu aganTyeTbCs /10 BHUKJIMKIB ChOTOJACHHA, ajle OyAb-sKUA EKOHOMIYHHI
MIPOTHO3 BMUPAETHCS Y 0e3meKoBi pu3uku. OCHOBHUMH (aKTOpamu, SIKi BILTUBAIOTH
Ha OI[IHKY MIiJMPUEMCTB € HEBU3HAYECHICTh 13 TPUBAIICTIO OOMOBHX Jid, PHU3UKH
HEPUTMIYHOCTI HAAXOHKEHb 1 HEJIOCTAaTHOCTI OOCATIB MDKHApPOIHOI JOIOMOTH,
3pOCTaHHS BUTPAT Ha JIOTICTHKY 4Yepe3 OJ0KYBaHHS KOPAOHY, BUCOKI I[IHU Ha MajbHE,
3BY>KE€HHSI 1HBECTULIIMHOTO TMOMUTY, Opak KBali(piKOBAHMX KaJApiB Ta MOCIA0ICHHS
MONUTYy. 3 OrJIsy Ha BUKIIAJCHE BUIIE, aHA3, BUBYEHHS (haKTOpPIB Ta HACIHIJIKIB
HEraTUBHOTO BIUIMBY MOBHOMACIITaOHOI BIHHM Ha JIJOBY aKTHUBHICTh B YKpaiHi
OyyTh IOTPeOYBaTH MOAAIBIINX TOCTIKECHb.
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HNPOI'HO3HE MOJIEJIFOBAHHS J1JIA CIJIBCBKOI'O
I'OCIIOJAPCTBA: OITUMIBAIIA BUBOPY KYJIBTYP 3A
JAOHOMOI'OIO MAIIIMHHOI'O HABYAHH#A

Kuarwo4oBi cjaoBa: mTydyHuld 1HTEIEKT, MAaIlMHHE HAaBYaHHSA, JIOTICTUYHA
perpecisi, eeKTUBHICT MOJET1

[IpoBeneHo neTanbHUI aHami3 Tmpolecy MOOYJOBH MOJENI Ha OCHOBI
JIOTICTUYHOI perpecii s kinacudikaiii pi3HUX THUIIB KyJbTyp Ha OCHOBI BHUMIpIB
OCHOBHHX TMapameTpiB IpyHTY. BuOip BIANOBITHUX KYJIBTYp ISl BUPOIIYBAHHS €
KPUTHYHUM TUTSt BpPOXKAMHOCTI Ta E€KOHOMIYHO1 npuOyTKOBOCTI
CITBCBKOTOCIIOIAPCHKOT0  BUPOOHUIITBA. BUKOpHCTaHHS TpaguIliiHUX METOJIB
OLIIHKA TIPYHTY MOXKe OYyTH BHUTPAaTHUM Ta HEJOCTaTHbO €(PEKTUBHUM Yepe3
oOMexeHIcTh  (i3uyHUX  pecypciB. g OWIHKK  €pEeKTHUBHOCTI  MOJAEII
BUKOPHUCTOBYBajlach MeTpuka F1-score. 3anmponoHOBaHO BUKOPUCTAHHS MAILIMHHOTO
HaBYaHHA 1Jis MOOYIOBU MoJenl Kiacugikaili, sska 0a3y€eTbCs HA JAHUX MPO BMICT
azoty, (ocdopy, ka0 Ta piBeHb ph y rpyHTI. BuxopucrtanHs OaratokiacoBoi
MOJeJl J03BOJIAE€ KIAacU(IKyBaTH PIi3HI TUIHU CUIBCHKOTOCIOAAPCHKUX KYJIbTYP 3
ypaxyBaHHAM IXHbOI BIJIOBIJHOCTI OCHOBHUM XapaKTepUCTUKaM IpyHTY. Kpim Toro,
y MOJENl BpaxoBaHO TMpoOJeMy  MYJIbTUKOJIHEAPHOCTI, W00 miaiopaTu
HAWONTUMAJIBHIII O3HAKHU JJIsi TOOYA0BH KiHIIEBOI Mojeli. JleTalbHO aHaM3yIThCS
MeToau ToOYAOBH MOJIEN, BKIIOYAIOUU PO3AUICHHS JaHUX, BUOIp O3HAK, HABYAHHS
MOJIEJl Ta OIIHKY ii MPOAYKTHUBHOCTI. Y OCHIPKEHHI BKa3aHO, 110 BUKOPUCTAHHS
MaIlTUHHOTO HaBYaHHS B CUIBCHKOMY TOCTHOJAPCTBI HE JIMINE CHPUSE OMTHMI3aIlii
BUOOPY KYJBTYp JJIsl BUPOLIYBAaHHS, aje i 3a0e3mneuye rHyyKicTh Ta aJalTUBHICTD JI0
3MIH y CEpPENIOBHINI Ta YMOBaX BHUpoIlIlyBaHHs. lle 0cOO0IMBO Ba)KJIMBO y CYy4aCHHUX
yMOBaX, KOJIU CUIbChbKE IOCIOIAPCTBO MIJAAETHCS BILUTMBY PI3HOMAHITHUX 30BHIIIHIX
dakTopiB, TaKWX SIK KJIIMaTUYHI 3MIHU, HOBI TEXHOJIOTii, €KOHOMIYHI YMOBH Ta
pPUHKOB1 BUMOTH. JlochiKeHHSI BKa3ye Ha MOTEHI[IIHI IepeBark 3aCTOCYBaHHS TaKUX
MOJIEiell Y CIIbCBKOMY TOCIOAApCTBI, BKJIIOYAIOUM 30UIBIICHHS BPOXKAMHOCTI,
ONTHUMI3allll0 BUKOPUCTAHHS PECYPCIB Ta MIJBUIIEHHS EKOHOMIYHOI €)EKTUBHOCTI.
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A detailed analysis of the process of building a model based on logistic
regression for the classification of different types of crops based on measurements of
the main parameters of the soil was carried out. The selection of appropriate crops to
grow is critical to agricultural production's yield and economic profitability. Using
traditional soil assessment methods can be costly and inefficient due to limited
physical resources. The F1-score metric was used to evaluate the effectiveness of the
model. It is proposed to use machine learning to build a classification model based on
data on the content of nitrogen, phosphorus, potassium and pH levels in the soil.
Using a multi-class model allows to classify of different types of crops taking into
account their compliance with the main characteristics of the soil. In addition, the
model takes into account the problem of multicollinearity in order to select the most
optimal features for building the final model. Model-building methods are analysed in
detail, including data partitioning, feature selection, model training, and performance
evaluation. The study indicated that using machine learning in agriculture not only
helps to optimise the selection of crops for cultivation but also provides flexibility
and adaptability to changes in the environment and conditions of cultivation. This is
especially important in today's environment, where agriculture is exposed to a variety
of external factors, such as climate change, new technologies, economic conditions
and market demands. The study points to the potential benefits of applying such
models in agriculture, including increased yields, optimization of resource use, and
increased economic efficiency.

Nowadays, the importance of optimizing various agricultural processes and
increasing the efficiency of crop production is growing. The use of artificial
intelligence methods, in particular machine learning, in agriculture opens up wide
opportunities for optimizing production processes and increasing the efficiency of
management.

According to a study by Arkinvest [1], the combination of artificial intelligence
and precision agriculture could potentially reduce annual operational costs in
agriculture by more than 22% worldwide. Research conducted in the US has shown
that using artificial intelligence in combination with precision agriculture can reduce
operating costs for corn, soybeans and wheat by 26%, 31% and 31%, respectively,
per hectare of land.
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The conducted research solved the problem of building a multi-class
classification model for forecasting types of crops based on the main characteristics
of the soil. In agriculture, the selection of suitable crops for growing in the fields is a
critical stage that determines the yield and economic profitability of agricultural
production. The use of traditional soil assessment methods can be time- and cost-
consuming, as well as inefficient due to limited physical resources.

It is worth noting that the application of machine learning to build a
classification model allows for the prediction of optimal types of crops based on data
on the content of nitrogen, phosphorus, potassium and the pH level in the soil. It
should be mentioned that a multi-class model allows to classify of different types of
crops taking into account their compliance with the main characteristics of the soil [2,
3].

Consider a dataset in which each row contains different soil parameters on a
certain field. "N" - ratio of nitrogen content in the soil; "P" - coefficient of
phosphorus content in the soil; "K" - coefficient of potassium content in the soil; The
"ph™ value of a specific culture - includes the categorical values that different cultures
contain (the target variable). Based on these measurements, the crop listed in the
appropriate column is the best choice for that field. This task was implemented in the
Jupiter Notebook environment.

At the first stage, a necessary condition is to connect the required libraries,
such as matplotlib, pandas, seaborn and scikit-learn

import matplotlib.pyplot as plt

import pandas as pd

from sklearn.linear_model import LogisticRegression

from sklearn.model_selection import train_test split

import seaborn as sns

from sklearn.metrics import f1_score

Data on soil parameters and crop types are loaded into the DataFrame using the
pandas library. We use the isna().sum() and unique() methods to check the absence of
missing values and determine the number of unique types of cultures in the data set.

crops = pd.read_csv("dataset.csv")

crops.isna().sum()

crops.crop.unique()

In the next stage, we need to divide the data into training and test sets of figures. 1
and setting the size of the test set to 20 per cent and using random_state at 42.

Training ]

Fit/train
| Split I classifier Calculate
- accuracy
4{ Test set ]

Fig. 1 Scheme of dividing data into training and test sets

X_train, X_test, y_train, y_test = train_test_split(
crops[["N", "P*, "K", "ph"T]
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crops[“crop"],
test_size=0.2,
random_state=42)
Using a loop, a logistic regression model is trained for each trait (N, P, K, pH). The
F1-score metric is calculated for each model.
for feature in ["N", "P", "K", "ph"]:
log_reg = LogisticRegression(
max_iter=2000,
multi_class="multinomial",)
log_reg.fit(X_train[[feature]], y_train)
y_pred = log_reg.predict(X_test[[feature]])
f1 =f1 score(y_test, y_pred, average="weighted")
print(f"F1-score for {feature}: {f1}")
After that, the correlation matrix is calculated and a heat map is built to determine the
correlation between features.

crops_corr = crops[['N", "P", "K", "ph"]].corr()

sns.heatmap(crops_corr, annot=True)

plt.show()

Final features are selected for model building, excluding those with high correlation.
final_features = ["N", "K", "ph"]
Re-partitioning data with selected features
X_train, X _test, y train, y test = train_test_split(
crops[final_features],
crops[“crop"],
test_size=0.2,
random_state=42)
At the final stage, training and performance evaluation of the new model is carried
out. The logistic regression model is trained again, this time using the selected
features. Its performance is evaluated using the F1-score metric.
log_reg = LogisticRegression(
max_ iter=2000,
multi_class="multinomial")

log_reg.fit(X_train, y_train)

y_pred = log_reg.predict(X_test)

model_performance = f1_score(y_test, y_pred, average="weighted")

This task illustrates the importance of applying machine learning methods in
agriculture to optimize the selection of crops for cultivation. By analyzing key soil
characteristics such as nitrogen, phosphorus, potassium and pH levels, we can predict
the optimum crop type for each field with high accuracy.

The application of logistic regression in this problem allows the classification
of different types of crops using data on soil characteristics. At the same time, using
of the F1-score metric provides an assessment of the effectiveness of the model,
allowing us to determine its performance.

It is worth noting that the potential benefits of applying this model in
agriculture include increasing the vyield level, optimizing the use of available
resources, and increasing economic efficiency. Farmers can make informed decisions
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about choosing crops to grow, taking into account soil conditions and maximizing
yield levels. In addition, the application of machine learning allows you to quickly
adapt to changes in the environment and growing conditions, ensuring the stability of
agricultural production to external factors.

Hence, using machine learning to predict the cultivation of optimal crops in
agriculture opens up new opportunities to improve productivity, and sustainability in
this area.
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Opniero 31 crpaTeriyHUX (QYHKIN Oyab-sikoro Oi3Hecy € mapketunr. Came
3aBISKM HOMY KOMMaHisl Oy1ye 1 MATPUMY€E SKICHI BIIIHOCUHHM 3 KJIIEHTaMHU, BU3HAYA€E
MOTpeOU CMOXXKMBAYiB, HA OCHOBI YOT0 CTBOPIOE HAMKpAIIMi MPOAYKT JUIsl BIIACHOTO
NoKyTs, €pEeKTUBHO MPOCYBAa€ WOTO Ha PUHKY, MiJBUIILYIOYN BII3HABAHICTh OpEeHIY,
KOHKYPEHTOCIPOMOKHICTb, 30UIBIIYIOYM CBOI MPOJAXKIi, 3AJIy4aloud HOBI ayJIUTOPIi.
MapkeTuHr — 11e 1HCTPYMEHT, SIKMM 3a0e3neuye CTablIbHE 3POCTaHHS, MOXKJIMBOCTI
MaciuTadyBaHHs Ta JoroMarae 0613HecaM J0CSITaTH CTPATEriyHuX IIeH.

B ymoBax iH(opMmaIiiiHOro CycHijgbCTBa, PO3BUTKY €JIEKTPOHHOI KOMEpIii
MapKeTHUHI TaKOX TpaHCcPOpMyeThCcsi, HaOyBae HOBUX puc, (opm, GYHKIIH.
EnexTpoHHMii MapkeTHHT (e-MapKETHHT) BXKE CTaB HEBIJ €MHOIO YAaCTHHOIO Oi3HECY.
[eit KOMIIOHEHT OXOIUIIOE HE JIUIIE BY3bKHUM Mpodiib MApPKETUHIOBUX PIillIeHb, a 11 1
noTpedye MOBHOLIHHOI CMIBMpAlll 3 IHIIUMU MIAPO3AiIaMU: BUPOOHHUIITBA, 3aKYITiBEIb,
¢diHaHCIB, KaapiB, KOHTPOJIIO SKOCTI, PO3POOKH MPOAYKTY, MO0 MaTH IITICHE
VSIBJICHHSI TIPO BHYTPIITHE Ta 30BHINIHE CEPEIOBUINA, B SIKUX BIOYBAIOTHCS KITFOUOBI
013Hec-nporiec. [0 TOro >k €NEeKTPOHHUI MAapKETUHI € CTPATEri€l0 BUKOPUCTAHHS
Cy4aCHMX METO/IIB KOMYHIKAI1 JIJIsl IEPETBOPEHHS MOTEHIIITHOTO PUHKY y PEaTbHUM.
B ocHOBI 11p0r0 mporiecy JeKUTh BUKOPUCTAHHS Cy4acHOT MapKETHHIOBOI Teopii Ta
[HTEpHET-TeXHOJIOT1M, X (YHKIINA ISl 3aJ0BOJIEHHS MOTPeO CHOXXKUBAYIB 3 METOIO
pearizanii el po3BUTKY MapkeTuHTy 5.0 Ta miABHUILEHHS ONEepalifHOro MpuOyTKY
0i3HecCy.
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KitouoBy ponp y TpaHchopMmallli MapKETUHTOBUX MPAKTUK Y CYy4aCHOMY
1M (POBOMY CBITI BIITPAIOTh MMiJIX0/IU, OPIEHTOBAH1 HAa 30MPaHHS Ta 1HTEJIICKTYaTbHUN
aHaJTi3 JaHWX, sKi JOCITIDKYIOThCS B Mexkax Data Science (DS), a Takok po3BUTOK i
mmpoke BrpoBamkenHs amroputMiB Artificial Intelligence (Al). 1li aBa HaykoBsi
HaNpsSMHU MAlOTh CIIUILHUMN MEPETUH y YaCTUHI METOAMYHOTO 3a0e3MeUeHHsI — METO/IB
MalIMHHOTO HaBuaHHS. [IpoTe BoHM NOMOBHIOWTH OAuH ogHOrO. DS 3a6e3meuye Al
BEJIMYE3HUMH MAaCHMBaMU HAKONMUYYBaHUX Ta CHEI[aIbHUM YHHOM IMiATOTOBAHUX
naHux, a Al 3aliMaeTbCs CTBOPEHHSM MPOTrpaM Ta MPUCTPOIB, IO IMITYIOTh KOTHITHBHI
(iHTenexTyanbHl) (QYHKI JIFOIWHU, IO BKIIOYAIOTh, Y TOMY YWCHI, aHAJ3 JTaHUX Ta
PUIHATTS PIIICHb.

JI1st pO3BUTKY KOHIICMINT BIpOBaKeHHs TexHooriid DS ta Al jist ontumizarii
MapKETUHTOBUX CTpaTerii B EJIEKTPOHHIM KOMepIlii B OCHOBY OyJO TOKJIAJCHO
TpueTarnHuii (HperMBOPK, 3ampornoHoBaHuil y poOoTi [1]. JlocHimHUKN TpeAcTaBUIIn
CTpaTeriuHe IUIaHyBaHHS SIK TEPMAaHEHTHUN LUKIIYHUN TMpolec, SKUW BKIIOYAE
MIPOBEICHHST MAPKETUHTOBHUX JOCIIHKEHD JIJIST PO3YMiHHS PHHKY, (PipMH, KOHKYPEHTIB
1 KJTIEHTIB, PO3POOKY CTpaTerid CerMeHTallii, MUICMOKIaIaHHs 1 HOSI/IHIOHyBaHHH Ta
IPOEKTYBaHHS KOHKPETHUX MAapKETUHTOBUX JIM JJisi BUKOHaHHs cTparerii. Lukim He
3aBEpIITYEThCS HA MAPKETHHTOBUX JisX, IX BUKOHAHHS Oy/e CIPUATHA TIOBEPHEHHIO /10
MapKETUHTOBUX JTOCIIKCHD 1, TAKUM YHHOM, IIOYMHAETHCS HOBUH ITHKIL.

Texnomnorii DS Ta Al MOXyTh BUKOHYBAaTH Ba)JIMB1 POJIi HA BCIX TPHOX €Tamax
ONTHUMI3AIlll MapKETUHTOBHUX CTpaTerii (MapKETUHIOBI JOCHIDKEHHS — pO3poOKa
CTparerii — MapKeTHHToBi aii). Al Moxke OyTH 3acCTOCOBaHUN MJisi aBTOMAaTH3allli
MOBTOPIOBAHWX Ta PYTUHHUX 3aBllaHb, HANMPUKIAA, JAUCTAHIIAHE 30HIYyBaHHS,
MaIllMHHUN TIepeKIIajl, po3B’sA3yBaHHs 3a1au Kiacudikailii, KilacTepu3aliii, 3MEHIIIEHHS
po3MipHOCTI aaHuXx. 3 iHIoro 0oky, Al moxe Oyt 3ajissHUM [Jisi O€3MOCepeaHbOI
B3a€EMOJII1 3 JIFOJMHOI0, Ta/abo JIJIsl aHAIII3y MOYYTTIB Ta eMOIIii onei. Jleski moTouHi
TEXHOJOTI] BKJIIOYAIOTh aHalll3 HAacTporo, 00poOky mnpupoaHoi wmoBu (NLP),
neperBopeHHs! TeKCTy B MOBY (TTS), pekypentni HeiiponHi mepexi (RNN), vatootu
JUTSI IMITAIlli MOBH JIFOJMHU, BIPTYaJbHUX areHTIB JJIs B3aEMO/III 3 JIFOIBMH Ta pOOOTH 3
HAJIAIITOBAHUM OOJIaJHAHHSIM ISl BUSBJICHHS €MOIIMHUX CUTHAIIB [2].

Texuomorii DS MoxyTrp OyTH 3 YCHIXOM BHKOPHUCTaHI IS OOpOOKH
HECTPYKTYpOBaHUX JaHMX 3 METOI0 OJIEp)KaHHS HOBUX BHCHOBKIB a00O pIIlICHb.
MeTony 1HTENEKTyaJIbHOTO aHaJi3y JaHUX JO3BOJSIOTH PO3IMIZHABATH PETYISPHI
naTepHH, MIA0JOHM JaHUX, HANPUKJIAA, B aHali3l TEKCTy, pO3Mi3HaBaHHI MOBHU Ta
oOnuyusi. MamumHHe HaBYaHHS, HEWPOHHI MEPEXi Ta TIMOWHHE HAaBUAHHS MICTSThH
Ha0OpH METOIB 1 AJITOPUTMIB JIJIS BIIITOBITHOT 0OPOOKH JTaHMX.

Ha erani MapkeTHHTOBUX JOCTIIKEHb MOXHa BUKOPUCTOBYBATH TeXHOOrIl DS
ta Al s 300py maHUX, aHAI3y PUHKY Ta JUIsl pO3yMIHHS KITI€HTIB. BifcTe)xeHHs Ta
301p TaHUX TIPO PUHOK, EKOCUCTEMY — (hipMy, KOHKYPEHTIB, KJIIEHTIB — € PyTUHHUMHU,
MOBTOPIOBAHMMH 3aBJIaHHSAMH, SKi JISTKO MOXKHa aBTOMAaTH3yBaTH 3 BHKOPHUCTaHHSIM
IUX TeXHOJIOT1M. Hampukiaz, 1HTeIeKTyalIbHUM aHaji3 CIIOKUBAYIB, BKJIFOYAIOUYH JIaH1
MpO HUX, IXHIO AISUTBHICTE Ta CEPEIOBHINE, SKIIO KOPUCTYBadl BUKOPHCTOBYIOTH
1IKIIFOUEHI TPUCTPOi, MOXKYTh OyTH noeaHaHi 3 [HrepHeTom pedeit (IoT). JaTtunku B
aBTOMOO1JII MOKYTh BIJICT€KYBaTH MOBEAIHKY 3a KEPMOM JIJIsl BUBHAUEHHS CTPaXOBUX
npeMiid, a TEXHOJIOTil, Taki K TEIUIOBI KapTH, BIJEOCHOCTEPEKEHHS Ta CUTHAJIBHI
Masiyki, MOXKYTh OyTH BUKOPHUCTaH1 NIl MpOUIIOBaHHS Ta BU3HAYCHHS IMOKYIIIIB Y
puteini. Merogu DS MoXyTh OyTHM BHKOPHCTaHI I TOJETIICHHS 300py

70



@EFBM MixHapogmuuizi popym EFBM 3.0 «ExoHOMika. ®iHaHcu. Bisrec. Ynpaeniwxst. BIJ] BIJHOBJIEHHS IO 3POCTAHHSI»

EKCIIEPUMEHTANIbHUX JaHUX JUIsl BUSHAUEHHS TyMOK, HacCTpOiB CIOXHBadiB. Metoau
MAaITMHHOTO HaBYaHHS MOXXYTh OyTH BUKOPHCTaH1 JIJIs 1IeHTU(]IKAII] KOHKYPEHTIB Ha
BHU3HAYCHOMY PHUHKY a00 BH3HAYEHHSI MOXKJIMBHX aJIbTEPHATHB Y HOBOMY PHHKOBOMY
CErMEHTI, a TAKOX JIJI1 OTPUMaHHS 1HCAUTIB 110/I0 KOHKYPEHTHHX TIepeBar NpoayKTy.

ABTOMaTH30BaHUN aHaNi3 TEKCTIB MOXE JOMOMOITH OTPUMAaTH  HOBI
MapKETUHTOBI PIIICHHS, aITOPUTMH MAIIMHHOTO HABYaHHS Ta Kiacu(ikailisi TEKCTiB
Ha OCHOBI CJIOBHUKIB — aHaTI3yBaTH HAOOpPH JIaHUX Y COIIAIbHUX Mepexax.
CreuundiuHi mpUKIaIu 3aCTOCYBaHHS BKJIIOYAIOTh CTBOPEHHSI KapT CTPYKTYP PUHKY
JUIS BEIIMKHUX PO3JAPIOHMX aCOPTUMEHTIB 3a JOIMOMOTOI) MOJETIOBAHHS HEUPOHHOT
Mepexi, MIJITXOM aHaJli3y CITIBBIIHOIICHb TPOIYKTIB Y KOITUKAX MOKYIIIIIB, BUSBJICHHS
peleBaHTHUX MOOUIBHUX JOJIATKIB, a TaKOX JIOMIOMOTH B IHXKUHIPUHTY BMICTY
COLllalbHUX MeJia 3a JIOTIOMOTOI0 AJITOPUTMIB OOpOOKM TMPHUPOAHOI MOBH, SIKi
OPOCTEXKYIOTh 3B'I3KM MDK KOHTEHTOM B COIIaJbHUX Mella Ta 3aly4yeHHSIM
KOPHUCTYBaYiB.

Anroputmu Al MOXyTh OYyTM BHKOPHUCTaH1 JJIi PO3YMIHHS MOTpeO 1 OakaHb
ICHYIOUMX Ta MOTEHI[IIHUX KIIE€HTIB, HAMPHUKJIAA, XTO BOHH, YOrO BOHHU MParHyTh Ta
AKUMHU € 1XHI MOTOYHI pimeHHs. OCHOBHA BIJIMIHHICTh MK aHaji30M PHUHKY Ta
PO3YMIHHSAM KJIIEHTIB MOJSATA€ B TOMY, II0 OCTAHHE YacTO BKJIIOYAE B ceOe AaHl Mpo
BIIUYTTS, MOYYTTSA, €MOLi, BINOJOOAHHS Ta CTaBJIEHHS KII€HTIB. s 1CHyroumMx
KJIIEHTIB MapKETOJIOTH MOXKYTh BUKOPUCTOBYBaTH Al 1y1s1 onmuTyBaHHS, Y 33]J0BOJICHI
BOHH TPOAYKTOM 1 doMy, a DS — mus anamizy oTpumaHux pe3ynbTatriB. Jlms
MOTEHLIMHUX KIIIEHTIB MAapKETOJIOTM MOXXYTh BHKOPUCTOBYBATH Al i po3yMiHHS
TOTO, YOTO BOHH MPArHyTh 1 YOMY BOHH 33JJ0BOJICHI KOHKYpPEHTaMu a00 30BHIIIHIMU
anprepHaTuBamMu. lloTpeOu Ta OakaHHS TOTEHLIMHUX KIIEHTIB  CKJIAJHIIIE
nepeadaunTy, a IXHI eMOLIIMHI JaHI MEHIIE JOCTYITHI.

Ha eranmi <¢opMyBaHHS MapKETHHTOBOI CTpaTerii MapKeTOJIOTH MOXKYTh
BUKOpHUCcTOBYBaTH DS Ta Al 115 BUpilIeHHS TPhOX KJIFOYOBUX CTPATETIYHHUX 3aBJaHb:
CerMeHTallli, TAPreTUHTY Ta MO3ULIIOHYBAHHS.

CermeHTaiiisi ojisira€ B PO3JAUJICHH] PUHKY HAa YaCTUHU, TIPU IIbOMY KIEHTH B
KOKHIM YacTHHI MaloTh YHIKaJbHI MOTpeOu Ta OakaHHs. Metonu BUaoOyBaHHS Ta
IpyIHyBaHHS OB s3aH1 3 PO3B’A3yBaHHIM 3ajaui kiacrepusauii. TapreTusr — e Budip
NPAaBUJILHUX CETMEHTIB, Ha SKUX (ipMa 30Cepe/Kye CBOT MapKETUHTOB1 3axou. s
TaApPreTUHTY BUKOPHUCTOBYIOTHCSI PI3HI TEXHOJOTII, TaKl SIK TOIIYKOBI CHCTEMH, IO
BUKOPHUCTOBYIOTh KJIIOUOBI CJIOBAa 1 ICTOpIIO NEPErisiiiB, a TakKoX IIaT@opMu
COIAJILHUX ME/T1a, sIKI BAKOPUCTOBYIOThH 1IHTEPECH, KOHTEHT Ta 3B'S3KU I TAPTETUHTY
KOPUCTYBaYiB colliaibHUX Mefia. Y 1mux Bunaakax DS ta Al MoxyTh pekoMeHyBaTH
pi3H1 MOTEHIINHI UIBOBI TPYHH JIsl MOJAJIBIIOTO KIHIIEBOTO PIIICHHS MEHEIKEepam,
Ta 3aCTOCOBYBAaTM IPOTHOCTHMYHE MOJIETIOBaHHS s BUOOpPY  CErMeHTa.
[To3uitioHyBaHHS JEMOHCTPY€E HaAWKpall XapaKTepUCTUKU, KOHKYPEHTH1 TepeBaru
NPOJYKTY KJIIEHTY. Y TMOPIBHAHHI 3 CErMEHTAIIEI0 1 TAPreTHUHIOM, MO3UIIOHYBaHHS
OUIbIIIe CTOCYEThCS TOTO, 00 3BEpPTATUCS JO KIIIEHTIB TaK, aOW 3a4ENUTH €MOIIIIHO,
3a3BUYail 3 BUKOPHUCTAHHSM CJIOTaHy YW BJIYYHOTO BHWCJIOBIIOBAHHS B pEKJIaMHIN
Kamriadii. Bukopucranus renepatuBHoro Al € igeanbHUM AJis [IbOTO PIIICHHSAM, 11100
JIOTIOMOTTH PO3POOUTH BIIYUHI CIOTaHHU, SIK1 PE30HYIOTh 3 TapreT-KIIEHTaMU.

Ha erani MapKeTHHIOBHX /11l MapKETOJIOTH MOXKYTh BUKOpUCTOBYBatu DS Ta Al
JUIS CTaHAApTHU3allli, MepCOHAI3allli Ta Jsl BCTAHOBJICHHS B3a€MUH [3].
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InTerpamis TexHomyorii DS, Al Ta cdepu e-MapkeTUHry Ja€ MOXKJIMBICTb
CTBOPHUTH TEPCOHANBHUHN, 3pYyYHHA Ta OE3MEYHW JOCBiJ MOKYIOK Ui KOKHOTO
CHIOKMBaya, a 013HeCy MPH IbOMY — OYTH CY9aCHUM 1 KOHKYPEHTOCTIPOMOKHUM.
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VY cydyacHOMY CBITI B YMOBaX MOCUJICHHS Ti100ali3alifHUX MPOIECIB Mirparlis
HACeJEHHS BIAIrpae KIOUYOBY POJb Yy (OpMyBaHHI CBITOBOTO €KOHOMIYHOTO
nanamadTty. BoHa He numie 3MiHIOE aeMorpadiuHuil ckiaja Haiik, ane W Mae
MIMOOKUHN BIUIMB HA MDKHAPOIHUN MOJLT mpaii. ['mobanizaiiss podouoi cuiiv 1HIIII0e
pSAI BOXJIMBHUX MPOLECIB — BIJI BUTOKY KBali(piKOBaHMX (axiBUIB O 301TIbIICHHS
I'POIIOBHX ITEepPEeKa3iB, 10 BIUTMBAE HA EKOHOMIYHE 3pDOCTAHHS KpaiH.

VY 2014 poui Bxe Oyna po3nodara 30poiiHa arpecis npotu Ykpainu. Hapasi B
KpaiHi TpuBae TMOBHOMAcIITaOHa BiWHA. Taki CyTTE€BI ICTOPUYHI BHUIPOOYBAHHS
MarOTh BEJIMKHI BILUTMB HA CKOPOYCHHS YHCEIBHOCTI YKpATHIIIB B KpaiHi. BinmoBigHo
70 MaHux YmpaBimiHHS BepxoBHOTo komicapa OOH y cmpaBax OiXeHIIB, CTaTyc
TUMYACOBOTO 3aXUCTy y KpaiHax €Bpomu a0 2024 poky orpumanu npudmuszHo 4,9
MJIH YKpaiHChKUX OKEHIIIB, MPU LIbOMY MOKUHYJO Kpainy 7,9 muH ykpainmis. Le
Tpoxu Oinbie 1% Bim BChOTO HaceleHHs KpaiH €Bpocoro3y. HaitOinbiie ykpaiHiiB
npuiiHsiy [lonema tTa Himewyunna [1].

VY 3B's13Ky 3 BiliHOIO Ha TepUTOpii YKpaiHM Ta BTPATOI MEBHOTO KOHTPOJIIO
JIepP>KaBOIO0 HAaJl TEPUTOPISAMHU, MIrpalliiiHi MOTOKH 3 YKpaiHW 3HAYHO 301IBIIMIIKCS.
Ile BmMBae Ha MDKHAPOJHUN MO Tpall B YKpaiHi, OCKIJIbKM OLKEHII, SIKI
3QJIMIIAIOTBCS HA TEPUTOpPIi KpaiHW 3a3BUYall MarOTh HU3BKUM PIBEHb OCBITU Ta
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npodeciiiHuX HABUYOK, 1110 MOXKE MPU3BECTU IO 3HUKEHHS MPOJTYKTUBHOCTI Mpalli Ta
MOTIPIICHHS TOKA3HUKIB €KOHOMIYHOTO 3pDOCTAHHS B OKPEMHX PETioHaX.

OcoOnuBy yBary HOpUIUIIEMO «BIATOKY MI3KIBY», SIKHM XapaKTepU3YEThCs
eMITpaIli€l0 BHUCOKOKBai(hIKOBAHUX CHEIaNICTIB 3 KpaiH, IO PO3BUBAIOTHCA, IO
Oinpn po3BuHeHHX. Llel mporec He auiIe 3MEHIIye MOTEHLIaN Uil BHYTPIIIHHOTO
PO3BUTKY, ajie i BIUIMBA€E HA CTPYKTYPHI 3MiHH B TJI00aIbHIN €KOHOMIIl, CIPUSIOUU
HEPIBHOMIPHOMY PO3MOITY Po00dY0i Crir. 3 1HIIOr0 OOKY, TPOIIOBI MepeKa3u Bij
MITPaHTIB CTAlOTh BAXKIUBUM JKEPEJIOM JIOXOAY VIS IXHIX POJUH 1 MOXKYTh CIIPHUSITU
€KOHOMIYHOMY PO3BUTKY KpaiH MoxokeHHsA. OJHaK Ii Mepekasd TaKoX MOXKYTb
MPU3BOJIUTH J0 3aJIeKHOCTI €KOHOMIK B1JI 30BHIIIHIX JHKEPEN JTOXOAY Ta 3HIKCHHS
MOTHBAIlli /10 BHYTPIIIHBOTO PO3BUTKY. PO3yMiHHS ULMX TEHICHIIA BUMAarae
rIMOOKOTO aHalizy Ta po3poOKM e(QEeKTUBHUX MITpAlliiHUX TMOJITHK, SKi O
BpaxoOBYBaJIM 1HTEpPECH SIK KpaiH, 10 MpUIMaIOTh MITpaHTIB, TakK 1 KpaiH
BimpaBieHHs [2].

Byno chopMoBaHo rinotesy [uist perpeciitHoro MoJeN0BaHHs, 110 nepeadayae,
K MacoBa €MIrpallisl MpaliBHUKIB Ta 3pOCTaHHS OOCSTIB TPOIIOBUX IMEpPeKa3iB Bij
HUX MOXYTh CHPUYMHITH JUCOATaHC y PO3BUTKY PUHKIB Mpall Ha rio0aJbHOMY
piBHI. B sikocTi pe3ynbTaTuBHOI 03Haku Y oOpaHo HomiHanbHUIl BBII Ykpainu (y
(akTHYHUX IiHaX), (AKTOPHUMHU O3HAKaMHM BHCTYNWIM 3MIHHI X3 — 0OCSTH
IpOLIOBUX Mepekas3iB B YkpaiHy, MaH. poi. CIHA, ta X, — canpao wmirparii, TUC.
oci0.

AHani3 BIUIMBY 3a3Ha4€HUX (PAKTOpPIB HA €KOHOMIKY KpaiHM OyB MpOBEICHHI
3a JIOTIOMOTOI0 JIHIAHOT perpecii, BUKOPUCTOBYIOYM PErpecifHMi aHaji3 mporpamu
Excel.

B pesynbTaTi po3paxyHkiB 0ys10 OTpUMaHO PiBHSHHS MHOXHHHOI perpecii:

Y =-1309340,1 + 482,9X; + 848,7X; (1)

['padiuno pe3ynbTaT MOACIIOBAHHS HaBe/ICHI Ha puC. 1.

20000 6000000
o0cATH
TPOIIOBHX
5000000 nepeKasis,
MIH.goa. CIITA

Y =-1309340,1 +482.9X, + 848.7X,
R?=10,862
15000

4000000 S
10000 catb 10 Mirpati,
THC.0C10

3000000

5000

2000000 g Fy 0 iz B

BBII (y

#.#.
0 e 1000000 baKTHTHIX
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 r—

MaH.go1.CIITA
-5000 0
Puc. 1. Jlunamika moka3Huka HOMiHaibHOro BBII VYkpainm mig BrummBom
dbakTopiB Mirparii.
IDicepeno: pospaxyuku aemopie na ocnosi oanux [3, 4, 5].
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3a pesynapTaTaMyd MOJENIOBaHHS Oylo 3pOo0JIeHO BHCHOBOK MpO Te, IO
3pOCTaHHS PIBHS eMirpailii Ta oOCSTiB T'POIIOBUX TMEPEKas3iB CyTTEBO BILJIMBAE Ha
o0csar HomiHasibHOTO BBII. 3rigHo 3 Monesmo, Taka TeHEHIII 3yMOBJIEHA BTPATOIO
BHYTPIIIHBOTO PUHKY Tpalli Ta BIATOKOM (iHAHCOBHX PECYPCIB, IO BiIOOpPAKEHO Y
BMCOKOMY 3HaueHHi Koedimienra nerepminanii R?, sxuii cknanae 0.86.

OtpumaHi pe3yiabTaTH BKa3ylOTh Ha HETAaTUBHUW BIUIMB eMITpariiiHux
MPOIIECiB HAa E€KOHOMIKY YKpaiHu, IO, B CBOIO 4YEpry, CTAHOBUTH 3arpo3y IS
HaIlOHANBbHOT Oe3neku. 3pOCTaHHsS KUIBKOCTI EMITpaHTiB, OCOOIMBO B YMOBax
BOEHHOTO CTaHy, MPHU3BENO J0 KPUTHUYHUX 3MIH y JeMorpadidyfiii CTpykKTypi Ta
PHHKY Mpalli, 110 MiJCHUITI0E HEOOX1THICTh MEPETIsay MITpaIliiHOT O THKH.

VY micnsgBoeHHUN Yac mepen YKpaiHowoo Oyle CTOSTH HeJerkKe 3aBJaHHs
BIJTHOBJICHHSI €KOHOMIKH Ta 1HQPACTPYKTYpHU. YPsA0BI HEOOXITHO 30CEPEIUTUCS HA
CTUMYJIIOBAaHHI TIOBEPHEHHS MITPAHTIB, 3a0€3MEUCHHI CHPUSATIUBUX YMOB JUIs
3aMoYaTKyBaHHs BJIACHOI CIPaBH, a TAKOXK HA MIATPUMIN KIIOYOBUX Tally3ei, M0
MaloTh MDKHApOJIHE 3HaueHHs. [le 1omoMoxke BiIHOBUTH €KOHOMIYHY aKTUBHICTh Ta
3a0€3IMeUnTh 3aTyUYeHHS 1HBECTHITIH.

KpiM TOro, BaXJMBO 3BEPHYTH yBary Ha OCBITHIO MOJITHUKY, 30KpemMa Ha
MOKPAILIEHHS YMOB I 1HO3EMHHUX CTYACHTIB, M0 HE TUIBKK CIOPUSITUME
KyJIbTYpHOMY OOMIiHYy, aje ¥ MOXe€ CTHUMYJIOBaTH KBall(PiKOBaHY IMMIIpauiio.
BpaxoBytoun 301ablIeHHS MOTpeOU B poOOUid cuiil Jyisi BiIOYyAOBH TICHs BiifHH,
TaKuh TIAX1J MOXKE CTaTH BaroMMM KPOKOM [0 3MII[HEHHS €KOHOMIYHOTO
MOTEHI[IaTy KpaiHu.

[Tocunenns cmiBmpaii 3 MUKHApPOJHUMHU TapTHEPAMH, PO3BUTOK E€KCIIOPTHO-
OpPIEHTOBAaHUX Taly3eil, a TaK0XX CTBOPEHHS CIPUSATIMBUX YMOB IJisi 3aTy4deHHS
J1acropu JI0 BHYTPIIIHHOTO 1HBECTUIIIWHOTO MPOIECY MOXKYTh CTaTH BaXXJIMBUMU
YUHHUKAMH €KOHOMIYHOTO BIJIPOJIKEHHS Y KpaiHH.
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