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leanoe /[.B. InTenekTyanpbHui aHani3z gaHux B2B-kiieHTIB st mepcoHamizamii
KOHTEHTY CHUCTEM eJIeKTPOHHOI KoMepiii. — KBamidikariiina HaykoBa mparsi Ha mpaBax
PYKOIIHUCY.

Hucepramiss Ha 3100yTTS HAyKOBOTO CTymHeHS JokTopa (dimocodii 3a
cnemianpHicTioO 122 — Komm’totepHi Hayku. — Harionansauii yHiBepcuter «Ojnechka
nomitexHikay, MOH Vkpainu, Oneca, 2026.

VY BeTynmi oOrpyHTOBAHO aKTyallbHICTh CTBOPEHHS MEPCOHANI30BAHOTO KOHTEHTY
CUCTEM E€JEKTPOHHOI KOMEpIii JUisi MIABUIICHHS CBO€YacHOCTI  (OpMyBaHHS
MPEIUKATUBHUX TMPOIO3UIII y BIAMOBIAHOCTI 10 KiaciB B2B-kiieHTIB 3a paxyHOK
IHTENIEKTYaJIbHOTO aHaJi3y MAacHBIB TpPaH3aKIIMHO-TIOBEIIHKOBUX JaHuX. BuzHaueHo
00’€KT 10CJIiIZKEHHS SIK TIPOLIeC MepcoHai3allli KOHTEeHTY B cuctemax B2B enekTponHoi
KOMEpIIil 3 ypaxyBaHHSM TPaH3aKIiIHO-MOBEIIHKOBUX NaHUX KiieHTIB. Ilpeamerom
JAOCJHIIKEHHSI € MOJIeJIl Ta METOAM IHTENEKTYyaJlbHOIO aHaji3y TpaH3aKLiiHO-
NMOBEIHKOBUX JaHuX B2B-kimieHTIB cucteM enekTpoHHOi Komepilii. ChopmMynboBaHO
MeTy [JOCJIIKeHHsl, fKa I0JiArae B BHPINIEHHI HAyKOBO-IPUKIAJHOI 3aj1adl
nepcoHanizalii KOHTEHTY CHCTEM EJIEKTPOHHOI KOMEpIli 3a paxyHOK IIiJBUIIECHHS
e(eKTUBHOCTI (POpPMyBaHHSI MPEAMKATUBHUX MPOMO3UIII y BIAMOBIIHOCTI J0 KJIACiB
B2B-kmi€HTIB ~ OUISIXOM ~ PO3POOKH  1HTENEKTYyaJIbHOIO  LIIHHICHO-3Ba)KEHOTO
TEMIIOPAJIIBHOTO MIAXOAY [0 aHali3y MacCHBIB TpaH3aKI[IHHO-TIOBEAIHKOBUX JaHUX.
JlocarHeHHs 3a3HAaYE€HOT METH JTOCIIHPKEHHS TIOB A3aHO 3 BUPIIICHHIM HACTYITHUX 33]1a4:
MPOaHaJI3yBaTH 1CHYIOUl TEXHOJIOT1] MepcoHati3allli KOHTEHTY B CUCTEMaX €JIEKTPOHHOI
KOMEpIIi Ta BH3HAYMTHU MNUISAXU MIABUINCHHSA iX edexkTuBHOCTI 111 B2B-kimieHTIB B
Cy4acHUX YMOBax; pPO3POOUTH IIHHICHO-3BAXXEHUM TEeMMOpaTbHUM MAXIT A0
IHTEJIEKTyaJIbHOTO aHaJIi3y MacUBIB TPaH3aKI[IHHO-TIOBEIHKOBUX JaHuX B2B kimieHTiB;
po3pobutu merona kinacudikamii B2B kimieHTIB 171 mpeAMKAaTUBHOI TEpCcOHai3allii
KOHTEHTY CHCTEM EJEKTPOHHOI KOMEpI[ii; MPOBECTH MOJEIIOBAHHA CTpaTrerii
nepcoHaizaii KOHTEHTY 3a paxyHOK IMJBHUINCHHS €(QEKTUBHOCTI (hopmMyBaHHS

NPEIUKATUBHUX MPOMO3UI[IN MOPIBHAHO 3 KIACUYHUMHU MIAXOJAAMH Ta IHTETpYyBaTH



pO3pOOJICHUI aHATITUYHUNA MOJYJIh B CHUCTeMY peKoMmeHaalii s peanbHoi B2B-
maTHOpMHU.

VY nmepuomMy po3aiji mpoaHaai30BaHO CTaH ICHYIOYMX TEXHOJIOT1H TIepcoHaizamii
KOHTEHTY B CHCTEMaX EJEKTPOHHOI KOMEpIlii Ta BU3HAYEHO HUISXM IMIJBUILEHHS iX
epextuBHOCTI 1y1a B2B-kimienTiB B cyyacHuXx ymoBax. O0rpyHroBaHo cnenndiky B2B-
CerMeHTa B yMOBax JuHaMiuHOTo puHKY. [Tokaszano, mo nonax 60 % ykpaincekux B2B-
KOMITIaHIi 3a3HayaloTh, II0 OCHOBHOIO MEPEHIKOAOI0 Il TEpexXoay B OHJIAWH €
HEMO>KJIMBICTh 3a0€3MEYUTH KJII€EHTA PEIEBAHTHUM KOHTEHTOM, a cCaMe 1HAMBIIyaIbHUMU
[[IHAMU, TEXHIYHOIO JOKYMEHTAIIEl0 B pealbHOMY 4Yacl Ta MpeJUKaTUBHUMU
aBTOMATHU30BAHUMHU PEKOMEHJALISAMU IIOA0 3AIMCHEHHS HOBUX TpaH3aKIil ais
MOMOBHEHHS CKJIaaiB. JlOCHIPKeHHsT TOKa3ytoTh, o jaumie 12 % BiTunsHsHux B2B-
w1aTropM BHUKOPUCTOBYIOTH €JIEMEHTH IHTENEKTYyaJIbHOTO aHaji3y JaHuX s
NepCoHaNI3allll IPONO3HULINA, TOM1 K Y CBITI Iel moka3HuK nepepuiye 50 %.

Pesynbratu mpoBeneHoro ananizy B2B-cermMeHTa enekTpoHHOI KoMepli 3a
cxemoto «Wholesale, Marketing, Customer, Collaborativey» cBig4ath, 1110 Ha BIIMIHY BiJ
B2C, ne nomiHyI0Th €MOIIiiiHI Ta pa30oBi NOKyNKU, B2B-TpaH3akuii XapakTepu3yrThCs
UKIIIYHICTIO, PalllOHATBHICTIO Ta TPUBAIUM >KUTTEBUM ITUKIIOM KilieHTa. lle noBoauTS,
110 nepconamszanis B B2B-cuctemax mae 6azyBarucs Ha riMOOKOMY THTENEKTYaIbHOMY
aHai31 MIHHICHUX Ta TEMIIOPAJIbHUX MMapaMeTpiB Ta TOKOPiHHO BiapizHsATHCS Big B2C-
CUCTEM, J€ KOHTEHT TI€HEpPYeETbCS TMEPEBaXHO NUIAXOM CTAaTUCTUYHOIO aHali3y
YaCTOTHUX MOKYIOK Ta 3araJIbHUX MOBEAIHKOBUX I1a0JIOHIB MAaCOBOTO CIIOXKHBaya.

[IpoananizoBaHO TpaaMIiiHI METOJIM B3a€EMOJII 3 KIIEHTAMH B CHCTEMax
CJICKTPOHHIM KOMEPIIi Ha OCHOBI CTBOPEHHS PEKOMEHIAIllM Ta 3ayBakeHO, IO
(GyHKIIOHAT MOIYNIB KOJIaOOpaTUBHOI Ta KOHTEHTHOI (unbTpauli mpu BpaxyBaHHI
omepariiHoi ckiagHocti B2B-mporieciB mae meBHI Hepodiku. Tak BUSBIEHO, IO
KJIACUYH1 PEKOMEHJAIIHI CUCTEMH YacTO ITHOPYIOTh YaCOBY JUHAMIKY Ta celupIuHy
I[IHHICTh TOBApiB, 110 MPU3BOJIUTH IO HU3bKOI1 PEJIEBAaHTHOCTI MPOMO3ullii y cdhepax 13
PIAKICHUMH, aj€ BHCOKOBAPTICHUMH 3aKkymiBiasiMA. KpiM TOoro mokaszaHo, IO
HE3Ba)KAaIO4M Ha CIIPpOOU CTBOPEHHS CKJIQJHUX TOPUIHUX PEKOMEHIAIITHUX CUCTEM, K

HanOynoBu Han B2B-cucreMoro enekTpoHHOT KoMmepllii NUITXOM KOMOIHYBaHHS



KOJJa0OpaTUBHOTO Ta KOHTEHTHOIO IMiJXOJIB 3aJIMINAIOTHCS HEAOJIKU ITHOPYBaHHS
€KOHOMIYHOI IIIHHOCTI Ta CTaOUIbHOCTI IMKIY TpaH3aKIii Ta HE TapaHTyeEThCsA
CBOEYACHICTh PEKOMEHJAIlNA Tl Ol3HEC-KiIi€eHTa. TakuM YWHOM, aHalli3 TEXHOJIOTIiH
NepCOHaNI3aIlii KOHTEHTY 3a JJOTIOMOT 010 0a30BUX TEXHOJIOT1M PEKOMEHAAIIITHIUX CUCTEM
BUSIBUB CHUCTEMHHUI JeIUT IHCTPYMEHTIB JJIs BpaxyBaHHsS LIHHICHO-TEMIIOPATbHOI
cneuudiku B2B-tpanzakmiil. Ile oO6rpyHTOBYyEe HEOOXiAHICTH BUKOPHUCTAHHS METO/IIB
IHTEJIEKTYaJIbHOTO aHalli3y TpaH3aKIIMHO-MOBEAIHKOBUX AaHuX B2B-kmieHTIB mid
moOyI0BH acoliariii Ta mociJ0BHOCTEH.

Opnnak, TpoOBEACHUM KoMMapaTUBHUM aHaiiz MetoniB [AJl, cnpsMmoBaHMX Ha
noOyJI0By acoIfiaiiii Ta TOCHIIOBHOCTEH Yy TpaH3aKIIWHUX MachBax JO3BOJIUB
BCTAaHOBHUTHU HACTYyITHE:

— KJJaCU4YHI METOAM aHaji3y acolliaTUBHUX mpaBuil (Association Rule Mining
ARM), 30xkpema Apriori, FP-Growth ta Eclat, opieHTOBaHI Ha 3HaXOIKEHHSI CTATUYHUX
3B'S13K1B TOBApIB B TpaH3akii. [Ipu IbOMy BpaxOBY€ThCS JIMIIE YAaCTOTA IMOSBH IIPEIMETIB
y TpaH3aKIlsAX, M0 MOBHICTIO HIBEIIOE 1H(POpPMAILI0 MPO HOro BapTICTh YU OOCAT
3aKymiBil. SIK HAC/iIOK, CTPAaTErivyHO BaXKJIMBI, ajie piaKicHI B2B-ToBapu BiACIKatOThCA,
TOJI SIK IEIIEB1 CYIyTHI TOBApH 3 BUCOKOIO YAaCTOTOIO CTalOTh OCHOBOIO Mozeii. Lle Bce
JIEMOHCTPYIOTh IMOBHY «(PIHAHCOBY CIIINOTY», KITAaCUYHUX METOAIB ARM,;

— KJIACM4HI METOJM aHali3y MociigoBHUX 11abnoHiB (Sequential Pattern Mining,
SPM), taki sk GSP, PrefixSpan Ta SPADE, cnpsiMmoBaH1 Ha BUSBJICHHS KOPEISALIA MIXK
TpaH3aKI[isSIMU Ha Tl XpoHoJsorii momid. [Ipu 11bOMy BOHM YacCTKOBO BHPINIYIOTh
npoOseMy BpaxyBaHHS (HaKTOpy dYacy, MPOTE XapaKTEPU3YIOTHCS BHCOKHUM PiBHEM
«11eHTU(DIKAIHOT JUCKPETHOCTI, PO3TIISIaI0UH KIIIEHTA K a0CTPaKTHY MOCIIIIOBHICTh
pi3HUX 1AeHTU(]IKATOPIB, IO HE Ja€ MOXJIUBICTh BUSIBUTH 1HAMBIAyaIbHUNW PUTM
TpaH3aKIii Ta NPU3BOAUTH JI0 «TEMIIOPAIBHOI CInoTH» SPM-MeToiB.

Takum yrHOM, BUSIBIIEHO, IO iCHYIOUHM iHCTpyMmeHTapiid [AJ], a came ARM Ta
SPM, notpeOye ananralii IUILXOM 1HTErpauii (iHaHCOBUX MOKa3HUKIB KOPHUCHOCTI Ta
YacOBHMX IHTE€PBaJIiB MK TPaH3aKI[ISIMU.

Hanpukinimi po3aily Ha OCHOBI aHali3y MOXIMBOCTEH PO3MOBCIOIKEHOTO

rajy3eBoro craHjaprty, a came € moneni RFM (Recency, Frequency, Monetary) moao



cermMeHTallii kiieHTiB B B2B-cepenoBuliil Takoxx 10BeIeHO ii cyTTeB1 oOMekeHHs. Tak
nokazHuk Recency (maBHICTB) (ikcye JuIIe CTaTMYHY TOYKY Ha OCl yacy, He
BpPaxoBYIOUHM BOJATUIBHICTh 1HIMBIIYyaJIbHOTO 3aKyMiBEIBHOTO IUKIY, a MOKa3HUK
Monetary (BapTiCTh) OIIIHIOE€ BaJIOBUM JOXiJ, ITHOPYIOUM cCHElU(IYHY KOPHUCHICTH
(Utility) Ta cTaGiapHICTS TATEPHIB CMIOKUBAHHS. TakuM 4WHOM KJacuYHa Mojenh RFM-
aHai3y OpPIEHTOBAHA HA PETPOCIIEKTUBHUU OINMUC CTaHy («II0 BimOyJIOCsS»), IO HE
no3Bossie OynyBatu npenukatuBHi Mojeni CLV (Customer Lifetime Value) 3 Bucokoro
TouHiCTIO 111 B2B-KITi€HTIB 13 HEPIBHOMIPHUM PUTMOM aKTHBHOCTI.

VY3aranpHIOI0YM pe3yJIbTaTH aHalli3y CTaHy Ta TEHJIEHIINA ramty3i, BCTaHOBJIEHO
KPUTUYHY HEOOX1JIHICTh pO3POOKM HOBUX MIAXOIB 10 MepcoHamnizaiii B2B-koHTeHTy.
OOrpyHTOBaHO JONUIBHICTH MEPEXOAY BIJ CTAaTUYHOI CErMEHTallii /10 MNoOyJI0BU
[[IHHICHO-3B&XKEHOT0 TEMIIOpaJIbHOTO Mpodiato KiieHTa. lle m03BoNUTH MOA0JATH
(1HaHCOBY Ta TEMIIOPAJIbHY CIINOTY ICHYIOUMX MOJIeNel Ta 3a0e3MeYnuTH nepexis Bija
KOHCTaTallli MUHYJMX TPAaH3aKILIi A0 MPEJUKATUBHOTO YMPABIIHHA KOMYHIKallIHHUMHU
TpUTepaMu Ha OCHOBI IIPOTHO30BAHOTO 3aKYIIBEJILHOTO ITUKIY, (DIHAHCOBOI EMHOCTI Ta
CTabUIBHOCTI MOBEAIHKHA KOKHOTO KOHKPETHOTO KOHTPareHTa.

Y apyromy po3aiji po3poOJeHO IIHHICHO-3BOKEHHM TEMITOPATIbHUM MIIX1A J0
IHTENEKTYyaJIbHOTO aHali3y MAacUBIB TPaH3aKI[1HO-MOBEIIHKOBUX JaHuX B2B kiieHTIB.
Pe3ynbTaToM  NpPOBENEHHS  CUCTEMHOTO  JIOCHIKEHHS  ICHYIOUMX  METOIB
IHTEJIEKTyaJIbHOTO aHalli3y acolllaTUBHUX TMPaBWJI Ta TMOCHTIIOBHUX I1abJIOHIB B
HakonmM4YeHUX MacuBax B2B TpaH3akiii € BCTaHOBJEHHSA @)VHOAMEHMAIbHUX
MemoOuyHUx obmedicenb, SKi YHEMOXKIIMBIIOIOTh iX Oe3MocepeiHe 3aCTOCYBaHHS IJis
CTBOPEHHSI TIEPCOHATI30BAHOTO KOHTEHTY Yy CHCTeMaX eJEKTPOHHOI KOMEpIIii.
OOrpyHTOBaHO ICHYBaHHSA II'STH TIOB’SI3aHUX MDK COOOI0 KpPUTUYHUX PO3PHUBIB
(oOMexeHb) MK MaTeMaTUYHUMH TPUITYIICHHSIMHA METOJMIB TONIYKY acoIiarii Ta
MOCIAOBHOCTEH Ta mpupooto B2B-npeaMeTHoi raysi, a came 11e «ginancosa cainoma
OlHApHUX MOJENIeH, HASBHICTb «KOMOIHAmMOpHO20 6ubyXy» TPHU 3BAKCHOMY aHai3l,
«MemMnopanvbHa  clnoma»  CTaTUYHUX  MOJENEH, HasBHICTh ideHmugikayitiHoi
ouckpemuocmi Ta 8iocymuicms ougepenyitiosanoi cmpameeii 83aEMo0ii 3 KIiEHMAaMU.

BcranoBneHo, 110 3B’SI30K IIUX OOMEXKEHb Ma€ iepapXiuHy CTpyKTypy. ToOTo cmpoba



nojoaaTy (PIHAHCOBY CIINOTY KiacuuHux mojeneit [AJ[ nuisixom po1aBaHHs BapTICHUX
MOKa3HUKIB aKTUBYE MpoOJeMy KOMOIHATOpHOTO BHOYXY. CBO€IO 4eproro, mepexis a0
aHalli3y TEMIOpPAJbHUX IHTEPBANIB TPAH3AKIIWHUX JAHUX BUMAra€ He JIHMIIEe HOBOI
apXITEKTypH 00pOoOKH, a i ycyHeHHs iieHTu]ikamiiiHoi1 1uckpeTHocTi 11t B2B kiieHTiB,
OCKIJIbKH PO3PaxyHOK ITUKIIIYHOCTI MOXKJIMBHUH JIUIIIEC HA IUTICHHUX, a HE parMEeHTOBAaHUX
4acoBUX pAfax. TakuM 4MHOM, (piHaTIbHE OOMEXEHHs, BIACYTHICTh Au(EpeHIiioBaHO1
cTpaTerii B3aeMoJIli 3 KJIl€HTaMH, TOOTO CTpaTeriyHa MOHOTOHHICTh € PEe3yJbTaToM
nedinmuTy MaHWX Ha BCIX TOMEepeaHiX eramax aHamizy. To6to B B2B-cucrtemi
CJICKTPOHHOT KOMepIlii He MOXKJIMBO Au(depeHIiitoBaTy (BU3HAYaTH KJIacH) KIIIEHTIB 0€3

Takum 9mHOM, TTOJOJAHHS 3a3HAYCHUX OOMEKEHb € HAayKOBOIO OCHOBOIO IS
PO3pOOKH I[IHHICHO-3BaKEHOTO TEMIIOPAJILHOTO aHalli3y, MaTeMaTUYHUIN arapaT sSIKOTro
YMOBHO MOJIJIEHUN Ha JIB1 CKJIaJIOB1 YaCTUHU: MOJIEJIb IIIHHICHO-3BAKEHOI TPaH3aKIIii Ta
METOJ] pO3pOCTaHHs LIHHICTHUX natepHiB (Utility Pattern Growth, UP-Growth), a Takox
MOJIeJIb TEMITOPAJIbHOI TMOCHIIOBHOCTI Ta METOJI TEMIIOPAJILHOTO aHaji3y IIHHICHUX
narepHiB (Utility-Temporal Pattern Growth, UT- Growth).

Po3po6iaeno mMojens 1iHHICHO-3BaskeHO1 B2B-TpaH3akiiii muisxoM g0/1aBaHHS 10
KJIACUYHOTO BM3HAYEHHS TPaH3aKUli (opMai3aliio 1HANKATOpa CyMapHOI KOPHUCHOCTI
(Transaction Utility) — U(T) Bu3HaueHOi TpaH3akilii, sIk CyMHU JOOYTKIB KUIBKOCTI
npua0aHUX OJUHUIL TOBAPHUX CKJIAJOBUX HA iX 1HAMBIAYyanbHY iHY. JJs momomanHs
edeKTy KOMOIHATOpHOrO BUOYXy, SIKMII BHHHUKA€ 3a BUKOpUCTaHHA iHAukatopa U(T)
dbopmali3oBaHO BU3HAUEHHS TpPaH3aKIIMHO-3BaXeHOi KopucHocti (Tramsaction-
Weighted Utilization) — TWU(X) , sx cyMapHy BapTICTh YCIX TpaH3akIlii 0a3u, sKi
MICTSTh BU3HAUEHY TPaH3akKIilito. 3 BUKOPUCTAHHSIM MOJENl I[IHHICHO-3BaxkeHO1 B2B-
TpaH3aKIlii pPO3pOOJICHO METOJ PO3POCTaHHSA IIHHICTHUX mnatepHiB UP-Growth.
[lokazaHo, 10 WOro BHUKOPUCTAHHS, JO3BOJSE YCYHYTH «()IHAHCOBY CIIMOTY»
KJIACUYHOTO T1IX01y JI0 MOIIYKY acoIliaTUBHUX MaTEPHIB B TAH3aKI[IHUX JaHUX. Tak Ha
nepuiomy npoxooi nipu noOyaoBi UP-aepeBa B By3jl1aX HAKOMUYYETHCS HE KUIBKICTh
BXOJI?)K€Hb TOBAPHOI MO3MI11i, a iX rponioBa BapTicTh. Bukopucranus mexanizmy TWU nio

yac Opy2020 npoxody BITHOBIIOE BIIACTUBICT, AHTUMOHOTOHHOCTI 1 3a0e3medye



0o0UHCITIOBaIbHY CTAaOUIBHICTH HaBITh PH aHami31 qoBrux B2B-nakmannux. Pesynbrarom
poOOTH METOJTy € BIOPSAKOBAHUM TMEpesliK IIHHICHUX MaTepHIB — KOMOIHAIIM TOBapiB,
K1 (POPMYIOTH OCHOBHY YaCTKYy BUTOPTY HiANPUEMCTBA.

Po3pobiieno Mozaens TemmnopansHoi B2B-nocnioBHOCTI NMUIAXOM J0/IaBaHHS J0
KJIACUYHOTO BU3HAYEHHS MOCIIJOBHOCTI YaCy BUHUKHEHHS TPaH3aKLi{, 10 J03BOJIHIIO
OTPUMATH BEKTOp MIDK3aKymiBeNbHUX iHTepBantiB ([nter-Purchase Time, IPT) nns
noBuibHOr0 B2B-kitieHTa. e cniapHO 3 po3paxoBaHUM O€3pO3MIPHUM MOKa3HUKOM —
koedimiearom Bapiarii (Coefficient of Variation, CV) nae MOXJIHBICTh BHU3HAYUTH
CTaOUIBHICTh LMKy TPaH3aKI[iH, J0Jal0ud TaKUM YHMHOM «TEMIIOPAJIbHY CIIIOTY» Ta
1IeHTUIKAIIAHY ~ TUCKPETHICTh  KJIIACMYHOTO  METOJy MOIIyKy IIa0JOHIB B
MOCIJOBHOCTSIX KJIIE€HTIB. 3 BUKOPUCTAHHSIM MOJIEN TeMiopaibHoi B2B-nociioBHOCTI
pO3pO0JIECHO METOJ TEMIOPAIBLHOTO aHami3y IiHHICHUX marepHiB UT- Growth, sxi
NONepeIHbO OTpUMaHo 3a MeToaoM UP-Growth. 1loka3zaHo, 10 BUKOPUCTAHHS METOIY
UT- Growth no3BOJsi€ YCYHYTH «TEMIIOpAJbHYy CIINOTY» KIACHYHOTO MIAXOIy 0
MOIIYKY IMOCJIIOBHUX MAaTEPHIB B TaH3aKI[IHUX JaHUX 4Yepe3 moOyaoBy /PT-BEeKTOPIB Ta
iX mojanblioro aHamsy 3a kputepiem CV nns noBuibHOro B2B-kimienta. HaBemeno
iHTepnperaiio kpurepiro CV B 3al1€KHOCTI BiJl BCTAHOBJIEHOTO MOPOTYy CTaOLIBHOCTI.
3Ha4YeHHs OpOry He € (HIKCOBAaHUM 1 MOKE HAJAIITOBYBATUCS 3aJIEKHO BiJ crieludiku
rajiy3i Ta IpUHHATHOCTI NIANPUEMCTBA IO TOXUOKU MTPOTHO3Y.

Sk 3aranbpHUI MiICYMOK PO3JILTY MOKa3aHO 110 BUKOPUCTAHHS 3allPOIIAaHOBAHOTO
nBoeTanHoro kouseepy meroniB UP-Growth ta UT- Growth n03BoJisi€ OTpUMATH MEPENIK
MEPCOHAII30BAHUX TPUTEPIB, 3aBASKUA SKOMY JJII KOXXHOTO KOHTpAareHTa Ta KOXKHOI
(Gb1HaHCOBO 3HAUYMIOI Ta IUKIIYHO CTaOUIBHOI TpaH3aKIlli BU3HAYAETHCS MOMEHT
OTPUMaHHS TPEAMKATUBHOI MPOMO3uIlii. SIK MATBEpHKCHHS HABEACHO JCTATBHHMA
PO3IIIAT ABOX TUMIOBUX ClIeHapiiB 1y1si B2B cucteM enekTpoHHOT KOMEPIIil — «peryisipHa
CE30HHA 3aKyMiBIISH» Ta «HEperyiaspHa 3akymiBias» Came MOXIUBICTh iX peanizarlii
nepetBoproe B2B-mmardopMmy 3 peakTHMBHOTO KaTaJloTy Ha IHTEJNEKTYyalbHY CHUCTEMY
peKOMeHaIli, 31aTHy TiepeadayaTi MOTpeOr KITEHTIB, MO0 MOTMTOBHEHHS CKIAJACHKUX

3araciB 1 B3aEMOJIATH 3 HUMH Y HaHOUIbII CIPUSATIMBUANA MOMEHT.



Y Tperbomy po3aidi po3pobieHo Meron kiacudikamii B2B  kmieHTiB s
MPEAUKATUBHOI TepCcoHai3aIli KOHTEHTY CHUCTEeM EJICKTPOHHOI Komepilii. JloBeaeHo
ICHYBaHHS TPhOX KPUTUIHUX OOMEKECHb BUKOPHUCTAHHS KJIACHYHOTO RFM-aHamizy mis
kiacudikaiii B2B-kimienTiB. [lokazano, BUKOPUCTaHHS apaMeTpy JaBHOCTI R J103BOJISIE
¢dikcyBaTH JUIIE Yac, MO0 MUHYB 3 OCTaHHBOI TpaH3akili. [Ipu mpomy He OymyeTbcs
BEKTOp MEX3aKyHiBelIbHUX mMaTtepHiB [P7, 1mo poOUTh MOKa3HUK R «TEeMIOPaJIbHO
ClinuM» 10 1HAUBITyansHOoTO puTMy B2B-0613Hecy. BukopucranHs napaMmerpy 4acToTu
F no3Bonsie OLiHIOBaTH 3arajbHy KIJIBKICTh TpaH3akiiii 3a mepioa. Ilpu mpomy
ITHOPYEThCSI CTAaOUIBHICTh TpaH3aKIlik, 1HIUKATOPOM 5IKOi € koedimieHT Bapiauii CV,
po3paxoBanuii Ha ocHoBI [PT. Ilapamerp rpomoBoro o6csry Ttpauzakiii M
pPO3paxOBYETHCS SIK 3arajibHa cyMa BUTpAT KJl€HTa. AJie B TAKOMY BUIJISA/Il BIH HE Jla€
1H(DopMaIio npo cTpyKTypy Tpanszakiii. [Ipu 11boMy He BpaxoBY€TbCS TPaH3AKIIAHO-
3BaXkeHa KopucHIcTh (TWU). Lle He 103BOJIsI€ BUIIIIUTH IATEPHU TOBApPiB-ApanBePIB, K1
3a0€e31e4y0Th CTa0LIBbHICTh 000POTY.

Jlns  monmonaHHA ~— 3a3HAUYCHMX ~ HEJONIKIB  cTaHAapTHoro  RFM-ananizy
dbopmanizoBaHO IIHHICHO-3BXXEHEHHU TemmnopaibHuil mpodins kiienta (Utility-
Weighted Temporal Customer Profile, UW-TCP) y BUTJI/I1 KOPTEXKY 3HaUY€Hb HACTYITHUX
O3HAaK: CEepeAHIN LMK 3aKyIiBJl (3HaY€HHS Yacy MK MOBTOPHUMHU TpPaH3aKIIISIMU),
cepellHsd CTaOlIbHICTh UKy TpaH3aKIiil (KoedilleHT Bapialli) Ta CEpeiHsl TpollIoBa
BapTICTh TPAH3AKIII1

3 Merow (QopMyBaHHS TNpEeAUMKATUBHUX mpono3uiiii 1 B2B  kimieHTiB
po3pobsieHo MeToj Kiacuikaiii, sIKUM € TPEThOI CKIIAJIOBOIO IIHHICHO-3Ba)KEHOTO
TEMITIOPAJIIBHOTO aHaNI3y TPaH3aKIIHHO-TOBEAIHKOBUX NaHux B2B kii€eHTIB cucteMu
€JIEKTPOHHOT  Komepuli. BiH  (yHKIIOHYye BHUKIIOYHO SK  HaaOyJaoBa  HaJ
3anporioHoBanuMu Merogamu UP-Growth ta UT- Growth. BuxkopucTaHHS METOIY
kiacudikanii B2B kiieHTIB 06a3yeThcsi 03HAKAX LIHHICHO-3BAKEHOTO TEMIOPAIBLHOTO
npodimo B2B kiieHTa, siKi € arperaraMu B)K€ HasBHUX MPOMIXHUX PE3YJIbTaTiB, IO
pobuth meton knacudikaiii B2B-xmieHTiB mpemim emanom xoHBeepa (popMyBaHHS
NpeauKaTUBHUX Tpono3uii ans B2B-kmientiB. BusnHauenHs HomepiB kjaciB B2B-

KJIEHTIB 1HTEIPyeThC y cUCTeMy (opMmyBaHHA KoMyHikauidHux Tpurepis. Lle



3abe3reuye 3MICTOBHMH 3B'SI30K MIXK KJIACOM KJIIEHTa Ta CTpaTEri€lo B3aeMOJli 3 HUM
yepe3 MaTeMaTUYHO OOIPYHTOBAHE MTPU3HAYEHHS ITUPUHH BIKHA TPUTEPY BIAMOBIIHO J10
IIIHHOCTI KJIIEHTa a He dYepe3 CyO'€KTMBHE BU3HAUYCHHS MOPOTIB CErMEHTAllll fK B
cTaHgapTHoMy RFM-anaiisi.

Y yerBepTOMY PO37iJi BUKOHAHO EKCIEPUMEHTAIbHY MEPEeBIPKY €(PEKTUBHOCTI
3alpPOIIOHOBAHOTO IIHHICHO-3BAKEHOTO TEMIOPAIBHOTO MIAXOAy sl (popMyBaHHS
NnpeauKaTUBHUX Mpono3uiiii y B2B-mnardopmi enektponHoi komepirii. Po3pobieni
MOJIEJTi Ta METOJU PO3TIITHYTO SIK CKJIaI0BI PEKOMEHIAIIMHOTO MOTYJISI, IHTETPOBAHOTO
B KOHTYp poOoTu peanbHoi B2B-mmatrdopmu «baza B3yTTs». @opmanizoBaHO B3a€EMO/II10
w1aTopMu, AaHATITUYHOTO KOHBEEPA Ta iHTEpGENCy MEHEeKepa, Y MEeKax sIKOT 1CTOPis
3aMOBJIEHb, JIaHI MPO KIIIE€HTIB, TOBAPHI MO3UIII1, aPTUKYJIH, LIHK Ta CyMH TPaH3aKIIii
BUKOPUCTOBYIOTHCS JIsl (JOPMYBAaHHS aKTUBHUX NIEPCOHAII30BAHUX PEKOMEHIAITIH.

ExcniepuMeHTanpHe JOCHIIKEHHS MPOBEACHO HAa MAacHBl TpaH3aKI[IIHO-
MOBEIIHKOBUX JaHuX 3a 2022-2025 pokwu, sikuit oxorutoBas 29,35 Tuc. 3aMOBJIEHb, 2,53
TUC. KJIIEHTIB, 56,20 THC. YHIKAJIbHUX apTUKYJIB 1 3arajJbHui oOcsr 3aMoBJeHb 416,28
MiH TpH. Ilicns momepenHboi 0OpoOKH, (OpMyBaHHS TpaH3aKIIHHOTO MOJAHHS Ta
GbinpTpartlii HaATO JOBIMX 3aMOBJICHb JIJISl TOJAJIBIIOTO aHaIi3y BUKOPUCTaHO 28,53 THC.
3aMOBJIEHb, IO J03BOJIMJIO 3MEHIIUTA KOMOIHATOPHY CKJIaJHICTh 0€3 BTpaTH OCHOBHOI
YaCTHHU €KCIIEPUMEHTAILHOTO MACHBY.

Jlist ouiHIOBaHHS €(QEKTUBHOCTI MPOBEACHO MOPIBHAJIbHE EKCIEPUMEHTAIIbHE
JOCIIIJIKEHHS, Y MEXKax SKOro IOCHIIJIOBHO 3ICTABJICHO YOTHUPHU CIeHapii: 0a30BUM
gacTtoTHUH SO, MIHHICHO-3BaYKeHUH S 1, IIHHICHO-TEeMITOpaIbHUI S2 Ta iHTerpoBaHuii S3,
0 J0AaTKOBO BpaxoBye kiac B2B-kimienra. PesynpTaT mokaszaiau TOCIIIOBHE
3pOCTaHHs SIKOCTI peKOMEH 1alliil: koHBepcist 30unbimiacs 3 3,91 % y SO 1o 5,39 %y S1,
12,69 % y S2 ta 15,91 % y S3. OnHo4acHO KUIBKICTh CHOPMOBAHUX PEKOMEHAAIIM
ckopoTuiacs 3 920 no 220, To0to Ha 76,09 %, 1110 CBITYUTH PO 3MEHIIIEHHS HAMIPHOTO
KOMYHIKaIlIfHOTO HaBaHTaKECHHs Ha MEHEKEPIB 1 KIIIEHTIB.

Haiikpamuii pe3ynbTaT OTpUMaHO I IHTETpoBaHOro creHapiro S3. Bid
chopmyBaB 220 pekoMeHAAIIH, 3 AKUX 35 BUSIBUIUCS YCIIIIHUMHU, 3a0€3ME€YUB CEPEIHIO

BUPYYKY Ha OJIHYy pekoMeHaanio 6,91 Tuc. rpH Ta 0XOIUIEHY TeCTOBY BUPYUKY 1,52 MiiH



rpH. [TopiBHsHO 3 6a30BUM crieHapieMm SO, KUIBKICTh peKoMeHaallii 3menmiacs Ha 700,
OJIHAK KUIBKICTh YCHIIIHMX 3BEpPHEHb Maixke He 3MmiHwiacs. [lpu 1poMy 3HaAUCHHS
mMeTpuk ARPR (eexTUBHICTh 0HI€T pekoMeHallii) 301abmuiock i3 1,21 Tuc. rpH 10
6,91 tuc. rp, T06TO MPUOIIM3HO Y 5,7 paza. Lle miarBepansIo, 1110 MOBHA MOJIEIb BiJICIKA€E
3HaYHy YaCTUHY HEPEICBAaHTHUX PEKOMEH 1A/ Ta MiIBUIILY€ TPOIIOBY IIIHHICTh KOXKHOI.

ExoHomiuHa oIiHKa TaKOXX 3acBiTYmJIa IMEpeBary IHTErPOBAHOTO IMITXOTy. 3a
YMOBHU BapTOCTI OJAHOTO KOMYHIKAI[IHHOTO 3BepHEeHHs 150 rpH omepailiiiHi BUTpaTu
smermmucs 31 138,00 Tuc. rpH y 6a3oBomMy cuenapii mo 33,00 Tuc. rpH y cruenHapii S3.
BapricTh oaHi€l yeminmHoi pekoMenaarii 3au3miacs 3 3,83 tuc. rpH a0 0,94 tuc. rpH, a
YUCTHUI (pIHAHCOBUHM pe3yJIbTAT IHTErPOBAHOI MOieli cTaHOBUB 1,49 mitH rpH. OTpuMaHi
pe3yJbTaTh JOBOJIATH, 110 3alPONOHOBAHUMN MiAX1J 3a0e3meuye Mnepexi BiJi MacOBOIO
dbopMyBaHHS pEKOMEHJAIlH J0 TOYHIIIOI, OLIBII CBOEYACHOI Ta EKOHOMIYHO
OOIpYHTOBAHOI NepCOHaNI3allll KOHTEHTY B2B-cucteMu e1eKTpoHHOI KOMEpIIi.

ApPXITEKTYpHO pO3p00JeHUIN NPUKIAJIHUNA PEKOMEHAAITHUN MOYJIb PO3IIHPIOE
dbynkuionanpHicTh B2B-mutargopmu 6e3 3MiHU 1i OCHOBHMX TpaH3aKI[IWHUX IPOIIECIB.
[IporpamHy peanizailito BAKOHAHO y BUTJISIII AHATITUYHOTO MOJIYJIsl, SIKUM OTPUMY€E JaH1
PO KJIIEHTIB, 3aMOBJICHHS Ta TOBApHI MO3HIIii, 3aCTOCOBY€E PO3pPOOJIECHUN TpUETAITHUIN
KOHBeep 1 (opMye aKTHBHI NpPEIUMKATHBHI peKoMeHpaalii s MeHemxkepa. [ns
JEMOHCTpALlli MPAaKTUYHOTO BHUKOPUCTAHHSA pE3yJbTaTIB peai3oBaHO 1HTEpdeicH1
€KpaHU TOJIOBHOI IMaHeNl MEHEKepa, AaKTUBHUX PEKOMEHJAIId Ta TMEepCOHATbHOI
npomno3uilii B2B-kiieHTy.

HaykoBa HOBH3HA o/lep:KaHUX Pe3yJIbTATIB MOJISTa€ B HACTYITHOMY:

— YIOCKOHAJICHO MOJI€Nb I[IHHICHO-3B@XEHOI TpaH3aKIii, fKa Ha BIAMIHY
MPEACTABIICHHS Y BUTIIAI nepenika ToBapHux nponosuiiil (SKU), nonatkoBo BKItoUae
oocsar SKU Ta iHnuBiAyan bHy IIHY, IO JO3BOJSE B MOAAIBIIOMY BUKOPUCTOBYBATH X
00y TOK JIJIs1 pO3paxyHKy TpaH3akIiiHO-3BakeHoi kopucHocTi (TWU) Ta inentudikyBatu
TpaH3aKI[li He JIUILIE 32 KPUTEPIEM OBTOPIOBAHOCTI, a 1 32 EKOHOMIYHOI 3HAUYIIOCTI JJIsi
MOI0IaHHS OOMEKEHHS «(1HAaHCOBOI CITIMOTHY;

— OTpUMAaB MOJAJBIITNI PO3BUTOK METOJ PO3POCTAaHHS IIHHICTHUX TaTepHiB UP-

Growth 3a paxyHOK BUKOPHUCTAHHS TOKa3HHWKA TPAH3aKI[IHO-3BaKEHOT KOPUCHOCTI



(TWU) nns po3paxyHKYy 3HaueHb BY3JdiB jaepeBa UP-Growth 3amicTh YaCTOTHHX
JYUIBHUKIB KiaacuyHoro FP-Growth, 1o OO3BOJWIO BIJHOBUTH BJIACTHUBICTH
AHTUMOHOTOHOCTI J0Jal04l 0OMEKEHHS «KOMOIHATOPHOTO BUOYXY», a TAaKOXX 3MIHUTU
MIPIOPUTETHICTh FeHepallii acoliaTUBHUX IpaBuil, (OKYCYIOUH CUCTEMY IepcoHai3alli
Ha €KOHOMIYHO 3HAYYIIUX TPAH3aKIIIfX;

— YJIOCKOHAQJICHO MOJIE/Ib TEMIIOPAJIbHOI TOCIIJIOBHOCTI, fKa Ha BIIMIHY
MIPECTaBIICHHS y BUTJISAII KOPTEXKIB 1ICHTU(DIKALIITHO JUCKPETHUX TPaH3aKI[1d BpaXOBY€
HasBHICTh JIETEPMIHOBAHOTO i7ieHTH(ikaTopa B2B-KkiieHTa Ta 101aTKOBO BKIIFOYAE Yac
BUHUKHEHHS TpaH3aKIlii, 110 I03BOJISIE CTBOPUTU BEKTOP MIKTPAH3aKIIMHUX 1HTEPBaJIiB
(/[PT) Ta BUKOPUCTOBYBAaTH MHOr0 CTAaTUCTHUYHI XapaKTEPUCTUKHU IS PO3PAXYHKY
WMOBIPHOI JaTH AaKTUBalli NPEIUKATUBHOI MNPOMO3ULII JJs MOAOJAHHS OOMEXEHb
«TEMITOPAIBHOI CIIMOTH» Ta 1IeHTU(DIKAIIHHOT TUCKPETHOCTI;

— OTpUMaB MOJANBIINA PO3BUTOK METOJ TEMIOPAIBHOTO aHaji3y LIHHICTHHO
narepHiB UT- Growth, sikuil CIUIBHO 3 MOJEJUIIO TEMIIOPAJIBHOL TOCTIAOBHOCTI JI03BOJISIE
po3paxyBatu kKoedimieHT Bapiamii CV BEKTOpY MDKTpaH3aKI[IHHUX 1HTEPBAJIIB, 11O A€
MO>KJIMBICTh BHU3HAUMUTHU JIaTy MpeAUKaTUBHOI mpomnosuiii B2B-kmienty ¢opmytoui
NPEIUKATUBHI TPUTEPU BUTIISLY «KIIEHT — TOBApHUN HAOIp — JaTa 3BEPHEHHS» IS
MJBUIIEHHS PIBHA MepcoHai3aIli KoHTeHTy B2B-crucreM enekTpoHHOI KoMepiiii.

— BHepie po3podseHo Meroy kinacudikaimii B2B kimieHTIB cucTeM eneKTpOHHOI
KOMepIli, sSIKMd Ha BIAMIHY Bl I1cHytoyoro RFM-anamizy Oa3yeTbcs Ha LIHHICHO-
3BOXCHOMY TEMITOpaJIbHOMY Tipodiii KiieHTa chOpMOBAHOMY y Pe3yJIbTaTi peasizailii
JIBOETAITHOTO KOHBEEPY aHaNi3y TpaH3aKIiiHO-MoBeMIHKOBUX naHux B2B kmienta. Ile
JIO3BOJIMJIO  peali3yBaTh TPbOX €TalmHUKA KOHBeep (OpMyBaHHS 1HAMBIAYATBHUX
MPEAUKATUBHUX IIPOIMO3UIIIA B 3aJCKHOCTI BIJ BH3HAYCHOTO KJIACy KIIEHTA Ta
NIABUIIUTH (IHATBHY €(PEKTUBHICTh MPEIUKATUBHOI IEPCOHATI3allli KOHTEHTY

IlpakTuyHe 3HAYEHHS] Pe3YJbTATIB JOCTIIKEHHSI TOJSITac y PO3pOOIICHHI
OpPOTrPaMHOTO  AHATITUYHOTO  MOXIydst 1t (OPMYBaHHS  TEPCOHATI30BAHUX
NpeIMKAaTUBHUX NPono3ulliid y cucteMax B2B enektpoHHo1 komepitii. OCHOBOIO MOAYJIsS
€ TPUETAITHUN KOHBEEP, KU MOEAHYE IIIHHICHO-3BAXKECHHUI aHaJIi3 TOBAPHUX MATEPHIB,

TEMIOpaJibHy MEPEBIPKY CTaOIILHOCTI 3aKyMiBEJIbHUX IUKIIB Ta Kiacudikaiio B2B-



KJIIEHTIB 3a I[IHHICHO-3BAXXEHUM TeMIiopaibHuM npodinem. Lle no3Bomnsie dopmyBaru
MIPOTIO3UIIIi HE JIUIIIE Ha OCHOBI TOBAPHOI PEJICBAaHTHOCTI, a ¥ 3 ypaXxyBaHHsAM (PiHAHCOBOI
3HAYyYIOCTI MATEPHY, IPOTHO30BAHOTO MOMEHTY 3BEPHEHHSI Ta KJIacy KII€HTA.

[IpakTyny anpoOariiro pe3yJbTaTiB BUKOHAHO IUISIXOM 1HTErparlii po3po0JeHoro
KoHBeepa y Burisiai Python-monyns B konTyp pobotu B2B-mnargopmu «baza B3yTTsa».
PeanizoBanmii MOy b BUKOPHUCTOBYE JaHI PO KITIEHTIB, 3aMOBJICHHS, TOBApHI MMO3MIII1,
apTUKYJIHU, IIIHK Ta CYMU TPaH3aKIliM, Micis 4oro GopMye akKTHBHI PEKOMEHIAIT Jjis
MeHeKepa. s geMoHcTpanii IpuKIaaHOTO BUKOPUCTAHHS PE3yJbTaTiB PO3pOOICHO
iHTepdeiicHl eKpaHW TOJOBHOI TaHeJIl MEHeKepa, aKTUBHMX pEKOMEHaaIlliid Ta
NepCcoHaNIbHO1 Nporo3uilii B2B-kiieHTy.

EdexkTuBHICTh 3alpONOHOBAHOTO MiAXOAY MIATBEPAKEHO EKCIIEPUMEHTAIbHUM
NOPIBHAHHAM 0a30BOr0 YacCTOTHOTO CIIEHAPII0 3 MOBHUM IHTEIPOBAaHUM TpPUETAITHUM
KOHBEEPOM 3 BUKOPUCTAaHHSAM aJanToBaHUX Oi3Hec-opieHToBaHUX MeTpuk HR, VC Ta
ARPR. Otpumani pe3ynbTaTv CBIIYaTh MPO MHIABUIIEHHS TOYHOCTI Ta CBOEYACHOCTI
HaJaHHS 1HJIWBIIYyaIbHUX TNPEIUKATUBHUX TMporno3ulliii B2B-kimieHtam, 3MeHIICHHS
KUIBKOCT1 HEPEJIEBAaHTHUX PEKOMEHAAIIN 1 MIABUIIEHHS NPAKTUYHOI IIHHOCTI KOKHOTO
KOMYHIKAI[IITHOTO 3BEPHEHHS.

HaykoBo-npakTU4yHy IIHHICTh JIUCEPTAIIHOTO JIOCTIIKEHHS CTaHOBJISTH
TpUETanHUN KOHBeep (OPMYBAaHHS 1HIMBIAYaJIbHUX MPEAUKATUBHUX MPONO3ULIN,
MeToauKa #oro iHterpamii B B2B-mmargopMy Ta cucreMa amanToOBaHHX METPHK
OI[IHIOBAaHHS €(EeKTUBHOCTI pPEKOMEHJalliil. 3ampornoHOBAHUN IIHHICHO-3BAXKEHUN
TEMIIOPAIBHUIA TMIAX1J JO0 IHTENEKTyaJlbHOTO aHali3y TPaH3aKIIHHO-TTOBEIIHKOBUX
nanux B2B-kmientiB BupoBamkeHo B AisibHICTE @OIT (NEWOPT) ta TOB « CTIJII®,
a TaKO BUKOPUCTAHO B HAaBUaJbHOMY Ipoleci Ta npu BukoHaHH1 H/IP HauionansHoro
yHiBepcuTeTy «Oechka nojiTexHikay Ha kadeapi iHhopMaliifHIX CUCTEM.

Kntouosi  cnosa: iHTeNekTyalbHUW aHam3 JaHux; B2B-cucremu
CJIEKTPOHHOT ~ KOMeplii, Meroau  kiacu@ikaili, mepcoHami3ailiss  KOHTEHTY,

pPEKOMEHAAIlIiHI CHCTEMU, TPaH3aKIIMHO-TIOBEAIHKOBI TaHHI.
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ABSTRACT

Ivanov D.V. B2B Customer Data Mining for Content Personalization in E-
commerce Systems. — Qualification scientific work in the form of manuscript.

Thesis for the PhD degree in specialty 122 Computer science. — Odessa Polytechnic
National University, Ministry of Education and Science of Ukraine, Odesa, 2026.

The Introduction substantiates the relevance of creating personalized content in
e-commerce systems to improve the timeliness of generating predictive offers in
accordance with B2B customer classes through the data mining of transactional and
behavioral datasets. The object of the study is defined as the process of content
personalization in B2B e-commerce systems based on the transactional and behavioral
data of customers. The subject of the study consists of models and methods for the data
mining of transactional and behavioral data of B2B customers in e-commerce systems.
The purpose of the study is formulated as solving the scientific and applied problem of
content personalization in e-commerce systems by increasing the efficiency of generating
predictive offers in accordance with B2B customer classes through the development of
an intelligent utility-weighted temporal approach to the analysis of transactional and
behavioral datasets. Achieving this research purpose involves solving the following
tasks: to analyze existing content personalization technologies in e-commerce systems
and determine ways to increase their efficiency for B2B customers under modern
conditions; to develop a utility-weighted temporal approach to the data mining of
transactional and behavioral datasets of B2B customers; to develop a B2B customer
classification method for predictive content personalization in e-commerce systems; to
model content personalization strategies by increasing the efficiency of predictive offer
generation compared to classical approaches and to integrate the developed analytical
module into the recommendation system for a real-world B2B platform

The first chapter analyzes the state of existing content personalization
technologies in e-commerce systems and identifies ways to increase their efficiency for
B2B customers under modern conditions. The specifics of the B2B segment in a dynamic
market environment are substantiated. It is shown that more than 60 % of Ukrainian B2B

companies state that the main obstacle to moving online is the inability to provide



customers with relevant content, namely personalized prices, real-time technical
documentation, and predictive automated recommendations for executing new
transactions to replenish warehouse inventories. Studies indicate that only 12 % of
domestic B2B platforms utilize data mining elements to personalize offers, whereas
globally this figure exceeds 50 %.

The results of the analysis of the B2B e-commerce segment according to the
«Wholesale, Marketing, Customer, Collaborative» framework indicate that, unlike B2C,
where emotional and one-time purchases dominate, B2B transactions are characterized
by cyclicity, rationality, and a long customer lifetime wvalue. This proves that
personalization in B2B systems must be based on deep data mining of utility and temporal
parameters, fundamentally differing from B2C systems where content is generated
primarily through the statistical analysis of purchase frequencies and general behavioral
patterns of the mass consumer.

Traditional methods of customer interaction in e-commerce systems based on
recommendation generation are analyzed, noting that the functionality of collaborative
and content-based filtering modules has certain disadvantages when considering the
operational complexity of B2B processes. Thus, it is revealed that classical
recommendation systems often ignore temporal dynamics and the specific value of goods,
leading to low relevance of offers in sectors with rare but high-value purchases.
Furthermore, it is shown that despite attempts to create complex hybrid recommendation
systems as add-ons to B2B e-commerce systems by combining collaborative and content-
based approaches, this approach also suffers from ignoring economic utility and
transaction cycle stability, failing to guarantee the rationality of recommendations for a
business customer.

Consequently, the analysis of content personalization technologies using basic
recommendation system frameworks revealed a systemic deficit of tools for incorporating
the utility-temporal specifics of B2B transactions. This justifies the necessity of
employing data mining methods on B2B customer transactional and behavioral data to

discover associations and sequences. However, a comparative analysis of data mining



methods aimed at identifying associations and sequences in transactional datasets allowed
for the establishment of the following:

— it was found that classical association rule mining (ARM) methods, particularly
the Apriori, FP-Growth, and Eclat algorithms, focus on finding static relationships
between items in a transaction. In doing so, only the frequency of items appearing in
transactions is considered, completely neutralizing information regarding their cost or
purchase volume. As a result, strategically important but rare B2B products are discarded,
while cheap high-frequency corporate accessories become the core of the model. All of
this demonstrates the complete «financial blindness» of classical data mining methods;

— it was found that classical sequential pattern mining (SPM) methods, such as
GSP, PrefixSpan, and SPADE, aim to discover correlations between transactions against
a chronological backdrop of events. While they partially address the time factor, they are
characterized by a high level of "identification discreteness," treating the customer as an
abstract sequence of distinct identifiers. This makes it impossible to detect individual
transaction rhythms, leading to the «temporal blindness» of SPM methods.

Thus, it is revealed that the existing data mining toolkit requires adaptation through
the integration of financial utility metrics and time intervals between transactions. At the
end of the chapter, based on an analysis of the capabilities of the widespread industry
standard, namely the RFM (Recency, Frequency, Monetary) model for customer
segmentation in the B2B environment, its significant limitations are proven. Specifically,
the Recency metric captures only a static point on the timeline without considering the
volatility of the individual purchasing cycle, while the Monetary metric evaluates gross
revenue, ignoring specific utility and the stability of consumption patterns.

Thus, the classical RFM analysis model is oriented toward a retrospective
description of state («what happened»), which prevents building predictive CLV
(Customer Lifetime Value) models with high accuracy for B2B customers with irregular
activity rhythms. Summarizing the results of the state and trend analysis of the industry,
a critical need to develop new approaches to B2B content personalization is established.
The expediency of shifting from static segmentation to constructing a utility-weighted

temporal customer profile is substantiated. This will allow overcoming the financial and



temporal blindness of existing models, ensuring a transition from merely stating past
transactions to the predictive management of communication triggers based on the
forecasted purchasing cycle, financial capacity, and behavioral stability of each specific
counterparty.

The second chapter develops a utility-weighted temporal approach to the data
mining of transactional and behavioral datasets of B2B customers. The systemic
investigation of existing association rule mining and sequential pattern mining methods
in accumulated B2B transaction arrays resulted in establishing fundamental methodical
limitations that prevent their direct application for creating personalized content in e-
commerce systems.

The existence of five critical gaps (limitations) between the mathematical
assumptions of association and sequence mining methods and the nature of the B2B
domain is substantiated, namely: the «financial blindness» of binary models, the
occurrence of a «combinatorial explosion» during weighted analysis, the «temporal
blindness» of static models, the presence of identification discreteness, and the lack of a
differentiated customer interaction strategy. It is established that these limitations are
conceptually interconnected and their relationship possesses a hierarchical structure.

That is, an attempt to overcome the financial blindness of classical data mining
models by adding cost metrics activates the combinatorial explosion problem. In turn,
moving to the analysis of temporal intervals in transactional data requires not only a new
processing architecture but also the elimination of identification discreteness for B2B
customers, since calculating cyclicity is possible only on integral rather than fragmented
time series. Thus, the final limitation — the lack of a differentiated customer interaction
strategy, 1.e., strategic monotony — is a direct result of data deficits at all previous stages
of analysis. In other words, in a B2B e-commerce system, it is impossible to differentiate
(determine classes of) customers without identifying their individual financial and
temporal patterns.

Therefore, overcoming these limitations serves as the scientific foundation for
developing a utility-weighted temporal analysis, the mathematical apparatus of which is

conventionally divided into two components: a utility-weighted transaction model and a



utility pattern growth method (UP-Growth), alongside a temporal sequence model and a
method for the temporal analysis of utility patterns. A utility-weighted B2B transaction
model has been developed by adding the formalization of a total transaction utility
indicator U(T) to the classical transaction definition, calculated as the sum of the products
of the quantities of purchased item components and their individual prices. To overcome
the combinatorial explosion effect that arises when using this utility indicator, the
definition of Transaction-Weighted Utilization U(7) is formalized as the total value of all
transactions in the database that contain the specified transaction. Using the utility-
weighted B2B transaction model, the UP-Growth utility pattern mining method was
developed. It is shown that its application eliminates the «financial blindness» of the
classical approach to discovering associative patterns in transactional data.

Thus, during the first pass of UP-tree construction, nodes accumulate the monetary
value of items rather than their support count. Utilizing the U(7T) mechanism during the
second pass restores the downward closure (anti-monotonicity) property, ensuring
computational stability even when analyzing long B2B invoices. The output of the
method is an ordered list of utility patterns — combinations of goods that generate the
main share of the enterprise's revenue. A temporal B2B sequence model has been
developed by adding the transaction occurrence time to the classical sequence definition,
which allowed obtaining an Infer-Purchase Time (IPT) vector for an arbitrary B2B
customer. This, in conjunction with a calculated dimensionless indicator — the Coefficient
of Variation CV— provides the capability to determine transaction cycle stability, thereby
overcoming the «temporal blindness» and identification discreteness of classical
sequential pattern mining.

Using the temporal B2B sequence model, a method for the temporal analysis of
utility patterns obtained via the UP-Growth method was developed. It is shown that the
implementation of this method eliminates the «temporal blindness» of the classical
approach to sequential pattern mining by constructing /PT vectors and their subsequent
evaluation against the CV criterion for any B2B customer. An interpretation of the CV’
criterion depending on the established stability threshold is provided. The value of the
threshold is not fixed and can be adjusted depending on industry specifics and the



enterprise's tolerance for prediction errors. In most practical applications, the
recommended value is in a range from 0,2 to 0,5. For utility-weighted sequential patterns
that pass the verification check under the CV criterion, the date of the predictive offer to
the B2B customer is calculated as the moment of communication trigger activation,
factoring in the preventiveness coefficient, which determines the warning depth. As a
general summary of the chapter, it is demonstrated that using the proposed two-stage
pipeline consisting of the UP-Growth utility pattern mining method and its temporal
analysis yields a list of personalized triggers.

Thanks to this, the moment for receiving a predictive offer is determined for each
counterparty and each financially significant and cyclically stable transaction. As
confirmation, a detailed examination of two typical scenarios for B2B e-commerce
systems — «regular seasonal purchasing» and «irregular purchasing» — is provided. It is
precisely the capability to implement these scenarios that transforms a B2B platform from
a reactive catalog into an intelligent recommendation system capable of anticipating
customer needs regarding warehouse inventory replenishment and interacting with them
at the most favorable moment.

The third chapter develops a B2B customer classification method for predictive
content personalization in e-commerce systems. The existence of three critical limitations
of using classical RFM analysis for B2B customer classification is proven. It is shown
that using the Recency parameter R only captures the time elapsed since the last
transaction. In doing so, an /PT vector of inter-purchase patterns is not constructed,
making the R metric «temporally blind» to the individual rhythm of B2B operations.
Using the Frequency parameter F evaluates the total number of transactions over a period,
yet ignores transaction stability, the indicator of which is the Coefficient of Variation CV
calculated based on IPT. The Monetary volume parameter M is calculated as the total
expenditure of the customer, but in this form, it provides no information on transaction
structure. Furthermore, it does not account for Transaction-Weighted Utilization TWU,
which prevents isolating the driver-product patterns that ensure turnover stability.

To overcome these drawbacks of standard RFM analysis, a utility-weighted

temporal customer profile (UW-TCP) is formalized as a tuple of features.



To generate predictive offers for B2B customers, a classification method was
developed, which constitutes the third component of the utility-weighted temporal
analysis of B2B customer transactional and behavioral data in an e-commerce system. It
functions exclusively as an add-on over the proposed UP-Growth utility pattern mining
method and the method for their temporal analysis. The application of the B2B customer
classification method is based on the features of the B2B customer's utility-weighted
temporal profile, which are aggregates of already available intermediate results, making
the classification method the third stage of the pipeline for generating predictive offers
for B2B customers. The assignment of B2B customer class IDs is integrated into the
communication trigger generation system. This provides a meaningful link between the
customer class and the interaction strategy through a mathematically substantiated
assignment of the trigger window width according to customer value, rather than through
a subjective definition of segmentation thresholds as seen in standard RFM analysis.

The fourth chapter presents an experimental validation of the effectiveness of the
proposed utility-weighted temporal approach for generating predictive offers in a B2B e-
commerce platform. The developed models and methods are considered as components
of a recommendation module integrated into the operational workflow of the real B2B
platform “Baza Vzuttya”. The interaction between the platform, the analytical pipeline,
and the manager interface is formalized, where order history, customer data, product
items, SKUs, prices, and transaction amounts are used to generate active personalized
recommendations.

The experimental study was conducted on a transactional-behavioral dataset for
20222025, which included 29.35 thousand orders, 2.53 thousand customers, 56.20
thousand unique SKUs, and a total order volume of UAH 416.28 million. After
preprocessing, forming the transactional representation, and filtering excessively long
orders, 28.53 thousand orders were used for further analysis, which made it possible to
reduce combinatorial complexity without losing the main part of the experimental dataset.

To evaluate effectiveness, the reverse ablation study methodology was tested. Four
scenarios were sequentially compared: the baseline frequency-based scenario SO, the

utility-weighted scenario S1, the utility-temporal scenario S2, and the integrated scenario



S3, which additionally takes into account the B2B customer class. The results showed a
consistent improvement in recommendation quality: conversion increased from 3.91 %
in SO to 5.39 % in S1, 12.69 % in S2, and 15.91 % in S3. At the same time, the number
of generated recommendations decreased from 920 to 220, that is, by 76.09 %, indicating
a reduction in excessive communication load on managers and customers.

The best result was obtained for the integrated scenario S3. It generated 220
recommendations, 35 of which were successful, ensured an average revenue per
recommendation of UAH 6.91 thousand, and covered test revenue of UAH 1.52 million.
Compared with the baseline scenario S0, the number of recommendations decreased by
700, while the number of successful interactions remained almost unchanged. At the same
time, ARPR increased from UAH 1.21 thousand to UAH 6.91 thousand, that is,
approximately 5.7 times. This confirmed that the full model filters out a significant share
of irrelevant recommendations and increases the practical value of each interaction.

The economic evaluation also demonstrated the advantage of the integrated
approach. Assuming the cost of one communication interaction is UAH 150, operational
costs decreased from UAH 138.00 thousand in the baseline scenario to UAH 33.00
thousand in scenario S3. The cost of one successful recommendation decreased from
UAH 3.83 thousand to UAH 0.94 thousand, while the net financial result of the integrated
model amounted to UAH 1.49 million. The obtained results prove that the proposed
approach enables a transition from mass recommendation generation to more accurate,
timely, and economically justified personalization of B2B offers.

The place of the developed system in the architecture of the B2B platform was
defined as an applied recommendation module that extends the platform’s functionality
without changing its core transactional processes. The software implementation was
carried out as an analytical module that receives data on customers, orders, and product
items, applies the developed three-stage pipeline, and generates active predictive
recommendations for the manager. To demonstrate the practical use of the results,
interface screens were implemented for the manager dashboard, active recommendations,

and a personalized offer for a B2B customer.



The scientific novelty of the obtained results is as follows:

— Improved: The utility-weighted transaction model. Unlike traditional
representations in the form of a flat stock-keeping unit (SKU) list, it additionally
incorporates SKU volume and individual price. This enables the subsequent use of their
product to calculate Transaction-Weighted Utilization ($TWUS) and identifies
transactions not only by the repetition criterion but also by their economic significance,
thereby overcoming the "financial blindness" limitation;

— Further developed: The utility pattern growth (UP-Growth) method. By utilizing
the Transaction-Weighted Utilization ($TWUS$) metric to compute the values of UP-tree
nodes instead of the frequency counters used in classical FP-Growth, the downward
closure (anti-monotonicity) property has been restored, overcoming the "combinatorial
explosion" limitation. Furthermore, this shifts the priority of association rule generation,
focusing the personalization system on economically significant transactions;

— Improved: The temporal sequence model. Unlike traditional representations in
the form of tuples of identificationally discrete transactions, it accounts for a deterministic
B2B customer identifier and additionally includes the transaction timestamp. This allows
for the creation of an Inter-Purchase Time /PT vector and the utilization of its statistical
characteristics to calculate the probable activation date of a predictive offer, overcoming
the limitations of "temporal blindness" and identification discreteness;

— Further developed: The method for the temporal analysis of UP-Growth utility
patterns. Working in conjunction with the temporal sequence model, it enables the
calculation of the Coefficient of Variation CV of the Inter-Purchase Time vector. This
provides the capability to determine the exact date of a predictive offer to a B2B customer,
generating predictive triggers in the form of «customer — product set — interaction date»
to increase the level of content personalization in B2B e-commerce systems;

— Developed for the first time: A B2B customer classification method for e-
commerce systems. Unlike the existing RFM analysis, it is based on a utility-weighted
temporal customer profile formed through a two-stage analysis pipeline of B2B customer

transactional and behavioral data. This enabled the implementation of a three-stage



pipeline for generating individual predictive offers depending on the determined customer
class, ultimately increasing the final accuracy of predictive content personalization.

The practical significance of the research results lies in the development of a
software analytical module for generating personalized predictive offers in B2B e-
commerce systems. The module is based on a three-stage pipeline that combines utility-
weighted analysis of product patterns, temporal verification of purchasing cycle stability,
and classification of B2B customers based on a utility-weighted temporal profile. This
makes it possible to generate offers not only on the basis of product relevance, but also
taking into account the financial significance of the pattern, the predicted moment of
interaction, and the customer class.

The practical approbation of the results was carried out by integrating the
developed pipeline as a Python module into the operational workflow of the B2B platform
«Baza Vzuttya». The implemented module uses data on customers, orders, product items,
SKUs, prices, and transaction amounts, after which it generates active recommendations
for the manager. To demonstrate the applied use of the results, interface screens were
developed for the manager dashboard, active recommendations, and a personalized offer
for a B2B customer.

The effectiveness of the proposed approach was confirmed by an experimental
comparison of the baseline frequency-based scenario and the full integrated model using
adapted business-oriented metrics. The obtained results indicate an increase in the
accuracy and timeliness of providing individual predictive offers to B2B customers, a
reduction in the number of irrelevant recommendations, and an increase in the practical
value of each communication interaction.

The scientific and practical value of the dissertation research consists of the three-
stage pipeline for generating individual predictive offers, the methodology for its
integration into a B2B platform, and the system of adapted metrics for evaluating
recommendation effectiveness. The proposed utility-weighted temporal approach to the
data mining of B2B customers' transactional and behavioral data has been implemented
into the operations of Sole Proprietor (NEWOPT) and LLC "STILLI", and has also been

utilized in the educational process and during the execution of R&D (Research and



Development) projects at the Department of Information Systems of Odesa National
Polytechnic University.
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