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MOJIEJIb TEPCOHAJII30BAHUX PEKOMEHJIAIIIN BE3
INONEPEJHIX JTAHUX KOPUCTYBAYA I3
3ACTOCYBAHHSAM FUZZY AHP

CTpiMKHII pPO3BUTOK €JIEKTPOHHOI KOMEpIi 3yMOBIIOE MOTpedy y CTBOPEHHI
PEKOMEHJaNiHHUX CHCTEM, 3/1aTHUX €(PEKTUBHO MPAIFOBATH 32 BIICYTHOCTI ITOMEPEIHIX JaHUX
Opo KOpuCcTyBada. Y CTaTTi PO3MISIHYTO MiAXiA A0 (opMyBaHHS MEpPCOHANI30BaHUX
peKOMeHJaniii Ha OCHOBI METOAY HEUiTKOro aHaJiTW4HOro iepapxiuHoro mnpouecy (Fuzzy
AHP). Taka Mozesp NoeHyE OaraTOKpUTEpPialIbHICTh BUOOPY 3 MOXKIIMBICTIO YPaxXyBaHHS SIK
00’€KTHBHMX TapaMeTpiB TOBapiB, Tak 1 CyO0’€KTUBHHMX IlepeBar KOpPUCTyBada, IO
BHU3HAYAIOTHCS Yepe3 MomapHi MOpIiBHSHHSA KputepiiB. OcoOnmBICTIO MIAXOMY € MOJOTaHHSA
NpoOJIEMH «XOJIOHOTO CTapTy». [IpeacTaBiaeHuit miIxiq MoXKe CTaTH OCHOBOIO JJIsl CTBOPEHHS
Cy4acCHHX IHTENEKTyalbHHX CHCTEM MIATPUMKH BHOOpPY B e-commerce.. lIpoBeneHo
eKCIIEPUMEHT, 10 IMiATBEpANB e(EeKTHBHICTH MOJENl Ul NEePCOHATI30BAaHOTO PAaH)KYBaHHS
toBapiB. [i1.: 4. Tabun.: 7. Biomiorp.: 10 Ha3s.

Karouogi ciioBa: cucrema pekomennanii, Fuzzy AHP, GararokpurepianbHe IpUHHATTS
pillieHb, eJIeKTPOHHA KOMEPIIisi, aBTOMOOUIbHI aKCeCyapH, XOJIOIHHIA CTapT.

ITocTanoBka nmpodjaeMu. Y cyyacHOMY LHM(POBOMY CBITI e-commerce
CTPIMKO PO3BHMBA€ETHCS, a MOKYTIIl BCE YACTIIIEe pOONIATh BUOIp OHJIAMH.

Cororomni mtyynuii intenekrt (I1I), mamuane HaBuanus (ML) Ta anami3
nanux (Big Data) mo3BonsiOTH CTBOPIOBATH PO3YMHI QITOPUTMH MiAOOpY
ToBapiB. OJJHAK, KOJIM MOBa iJie mpo GaraTokpuTepiaabHUM BUOIp (HanpHkIiIa,
MOETHAHHS MiHU, SKOCTI, OpeHAy Ta BIATYKIB), TPaguIliiiHI MiIXOIU 1O
PEKOMEHJAIHHIX CHUCTEM 4YacTO JIEMOHCTPYIOTh OOMEXEHY THYYKICTh B
yMOBax 0araroKpuTepiaabHOrO BUOODY.
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Jenani Bce OUIbIIE aBTOMIOOUTENNIB KOPUCTYIOTHCS OHJIAMH-pECypcamu,
30kpeMa ¢GopymMamu, COIlaJbHUMH MEpekamMu Ta Onoramu, sl TOIIYKY
iHopmarlii mpo aBTOMOOUTBHI akcecyapu Iepea TOKYNKow. BomHodac
HaJMIpHA KUTBKICTh 1H(OpMAIIii B IHTEPHET] YCKIIAIHIOE BUOIP, aKe MOTPIOHO
BCTAHOBJTIOBATH 0e3J114 (BiIbTPIB, 100 3HAWTH JOPEYHI MPOTYKTH.

VY 3B’s3Ky 3 IUM, CHCTEMH TIEPCOHAJII30BAaHUX PEKOMEH 1Al HaOyBalOTh
nonyisipHocTi. [IpoTe OiIBIIICTh 13 HUX BHUMAara€ HAaKONMUYCHHS BEIMKHX
00CsTIB JTaHUX TPO MOBEAIHKY KOPUCTYBa4iB, HAIPHUKJIAI, 1CTOPIl MEperIsIiB
a00 MOKYIIOK, 0 00Mexye iXHIO epeKTUBHICT NpH mepiid B3aemomii. Kpim
TOTO, O3HAHOMJICHHS 3 YMCJIICHHUMH BiJIr'YKaMH CIIOKUBadiB MOTpedye Oararo
qacy.

CyyacHi mixoau 10 po3poOKH peKOMeH 1allii epeadadaroTh ypaxyBaHHs
mepeBar KOpHCTyBada, IMPOTE YacTO BOHM 0a3ylOThCsd Ha CKIATHHX a0o
3aTpaTHUX METO/Aax, 30KpeMa 300pi KOHTEKCTHOI iH(opmarii mpo BuOIp
KOPHCTYyBaya.

JocmimkeHHss 0a3yeTbCs HA  METOAI  HEYITKOTO  aHAJITHYHOTO
1€pPapXigHOTO MPOIIECY Ta T03BOJIIE (HOPMYBATH peKOMEHAIIIT 0e3 monepeHix
JAHHUX TIPO KOPUCTYyBayYa.

AHaJi3 ocTaHHIX JoCJHiIxKeHb. MeTox HEYITKOTO aHaJITHYHOTO
iepapxiunoro mpornecy (Fuzzy AHP) mmpoxo 3acTocoByeThCst it Oararo-
KPUTEPIaIbHOTO OIIHIOBAHHS 1 JIO3BOJISIE BPaxO BYBaTH HEBHU3HAYEHICTH Y
repeBarax KOpuCTyBadiB. Y HU3Il POOIT peai3oBaHO KOMOIHOBaHI ITiX0I1 Ha
OCHOBI OIIIHOK Ta ymomo0aHb, OMHCAHO BHKOPUCTAHHS PEKOMEHIAIiHHUX
cucTeM y cdepi CIIOKUBYOI €NEKTPOHIKH, OIATY Ta iHIMMX ToBapi. [Ipote y
cdepi aBTOMOOUTFHUX aKcecyapiB TaKUX pillleHb OpaKye.

V¥ crarti Kirimana "A Brief Literature Review for Fuzzy AHP" [1] aBropu
y3arajgbHIIN ocHOBHI Monudikarii FAHP, 30kpema iHTYITHBHI Ta iHTEpBaJbHi
BapiaHTH, 110 MiABUILYIOTh TOUHICTh IPUUHATTS PILLICHb.

Orsan "Review of fuzzy AHP methods for decision making" [2] anamizye
acriektu nmoOymoBu Monene fuzzy analytic hierarchy process (FAHP): BuGip
TUIy HEYITKOTO uucina, naedasudikaiiisi, arperamis TPYNOBHX CYKEHb Ta
nepeBipKka KOHCUCTEHTHOCTI — IO € KJIFOYOBUM JJIsi HAYKOBIIIB 1 IPAKTUKIB Yy
multi-criteria decision making (MCDM) 3agauax.

Crarra "Three Decades of Fuzzy AHP: A Bibliometric Analysis" [3]
noBoAMTh BHUCOKY rHyukicTh FAHP Ta ii 3actocyBanHs B Takux cdepax, sk
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BUPOOHMIITBO, YIpPaBIiHHSA pu3ukamu, green supply chain, Ttpancmopt, e-
commerce Ta MApKETHHT.

VY nocmimkenni Razak et al. [4] iineTbcst mpo BUKOPUCTaHHS 1€papXIdHUX
HeuiTkux cucrem Hierarchical Fuzzy Systems (HFS) y pexomenmamiitHux
3amayax, ne HFS mokpamnrye BupasHicTh 1 MacmTaOOBaHICTh MOACIICH
MOPIBHSHO 3 TPAAMIIIHOIO HEUITKOIO JIOTiKOI0 B CF-KOHTEKCT.

Chen & Wang [5] interpyBaB FAHP 3 orminkamu KopucTyBadiB 1
HEYITKMMH JIIHTBICTUYHUMHU MOJIEIISIMHU ISl TIojiofiaHHs eekTy cold start.

[TepeBaru Ta HEAOMIKH BCIX IUX METOJIB 3BEJICHO B TaOM. 1.

A. Ishak Ta R. Ginting & W. Wanli [6] B po6oTi Evaluation of e-commerce
services quality using Fuzzy AHP and TOPSIS. IOP Conference Series:
Materials Science and Engineering Bukopuctanu xomOinarito Fuzzy AHP i3
TOPSIS anst oniHIOBaHHS SKOCTI €-COmmerce CepBiciB.

A Yasir, M.Z. Ta Mohmed Yasir BukoHanu po3poOKy peKOMEHIAIiifHOT
CHCTEMH i BUOOPY KOMIT IOTEPHHX KOMIIOHEHTIB i3 BUKOpHUCTaHHSIM Fuzzy
AHP, o 1eMoHCTpy€e MepeHOCHMICTh MOJIET] Ha 1HIII TOBapHi Kareropii [7].

Bartl, S., Innerebner, K., Ta Lex, E. [8] 3ampomonyBammu Heiipo-
CUMBOJNIYHUHA TMiIXil 13 BUKOpPHCTAaHHAM fuzzy-HEWpOHHHX MeEpex JUis

PO30PUX PEKOMEH/IAIlIH, 0 TIOEAHYE HEUITKY JIOTIKY 3 HAaBYAHHSM.
Taomums 1

ITopiBHSHHSA MiaX0iB M0 3acTocyBanHs Fuzzy AHP y pexomenmamiiamx

CUCTeMax
Jxepeno ITigxin [TepeBaru OOMexeHHs
IToBHa
Orisin FAHP- . He posrasinae
. . | cucTtemaTu3aris . .
.. METO/IB: KJIaCHYHI, . . IHTETpAaIlifo B
Kirimana et al. . ) MAXO0/IB, e .
IHTepBaJbHi, ) peKOMeHIaIiiHi
. ) METOZOJIOTIYHA
IHTYiTUBHI CUCTEMH
Oaza
. [pairroe npu cold-
FAHP + ribpugna P P
. start, BpaxoBye Cxkranna
MOZEIb (OIIHKA o ; . .
Chen & Wang ) JIIHTBICTAYHI iHTEeTpAIlis B
KOPHCTYyBadiB + .
repeBaru pearbHOMY 4Yaci
TepeBaru)
KOpHCTyBaya
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Lo . . | MacmraboBaHiCTb,
lepapxiuni HEUiTKI ) [MoTpebye
e(eKTUBHICTH PU
Razak et al. cucremu (HFS- e ) MOTYKHHX
BEIIHKIH KITbKOCTI
HRS) . 00YHNCIICHD
TOBapiB
FAHP i3 [Tokpamiena . .
. BincyTHicTh
) o aJJalITHBHOIO TOYHICTb 3aBISIKU .
Ali & Mikhailov .. . TyOJIIIHOTO KOy
HOpMAJTi3aIli€eo Ta | TiOpUIHUM
. g SDK
KJIACTEPHU3ALIIEI0 MEeTOoJaM
. Bucoka nmpuknagaa | Bumoru g0
) FAHP y cdepi e- .. P )
Papathanasiou LIHHICTB, TOYHOCTI
commerce (SaaS3 | . ) . .
et al. ) iHTerpaitis 3 Oi3HeC- | CeMaHTHYHOT
API miaTpumMKoro)
wiarhpopMamMu 00pOOKH JTaHUX

Meta po0GoTH. MeTOol0 NOCHi/PKEHHS € CTBOPEHHS PEKOMEHIAliiHO1
CHCTEMH JJs1 BUOOpPY aBTOMOOUIBHUX aKcecyapiB, ska 0a3yeTbCcsi Ha METO.I
HEYITKOTO aHaJIiTHYHOTO iepapxiuHoro npouecy (Fuzzy AHP) ta e norpebye
HOTIEPEIHIX TaHUX MPO i KOpUCTyBaya.

VY miif poGOTi MM TIPONIOHYEMO MOAENh PEKOMEHIAIIIHOI CHCTeMHU s
aBTOMOOIUTPHMX aKcecyapiB, siKa Moe OyTH IHTErpOBaHMH Yy CydYacHi
PEKOMEHaIliifHI CUCTeMH JUIs BHOOpPY aBTOMOOUIBHUX TOBApiB, MOEAHYIOUU
nepesaru data-driven miaxoniB i3 JIOTIKOIO MPUUHATTS pimieHsb. Lle 1o3BonuTh
HE JIUIIC MOKPAIIUTH SKICTh PEKOMEHJAIH, ane W IMiJBUIUTH JOSIBHICTH

KITIEHTIB 32 PaXyHOK OOIPYHTOBAHOTO Ta PO30POTO IMiAX0MY 10 BUOODY.

OcHoBHUI po3ain. 3anmponoHoBaHa cucteMa (hopMmye nepcoHalizoBaHi
peKoMeHalii Ha OCHOBI JBOX KOMIIOHEHTIB: BaroBux kKoedimieHtiB (Wj),
OTPUMAaHUX IUISIXOM [OMAapHOI0 TMOPIBHSAHHS KOPHUCTYBaueM KpUTEpIiB
(HarpuKIa, sIKICTh, CyMICHICTh, 3pYYHICTb, I[iHA) Ta HOPMAaJIi30BaHUX OI[IHOK
toBapiB (Hij), 316pani 13 Biakputux xepen (APl mapkermeiiciB, caifTiB Ta
BIJITYKIB).

CrnoyaTKy KOpUCTYBay 3alI0BHIOE MAaTPUIIO TIONAPHOTO MOPIBHAHHS:

1 i=j
OLIIHKA BaXKJIMBOCTI KpUTePIIO i
IOPIBHAHO 3 J, [ #]

Je: aij =

3Hax0MMO HOPMaIi30BaHy Bary KO>KHOTO KpUTEPIIO:
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W, = iz13ij (2)
S X X ay

JUis pi3HUX METOAIB arperyBaHHs NMOKAa3HHMKIB MOXHA oOpaTu OJIHY 3
HACTYIHUX Mip:

— MOXJIUBICHa Mipa (MakcumyMm): T; = jHij;

— HeoOximHa Mmipa (MiHiMyM): T; = jHij;

— OynBiu-monens: 1; = jHij + (1 - jHj) [9].

PosmisiHemo  3acTocyBaHHS Ii€l  MoAeNni Ha TpUKIAn migbopy
aBTOMOOIUTPHMX AaKCecyapiB y paMKax EKCHEPUMEHTAIBHOTO JIOCIIIKEHHS.
Crioyatky He0OXiJJTHO BU3HAYUTH CTPYKTYpY MOLIYKY Y BUINISAI i€papXii:

Pisenv 1. BU3HaYMTH TOJIOBHY METY - BUOip HAalKpaIoro aBTOMOO1IEHOTO
TOBapYy.

Pisenv 2. BuszHauuTH KpuUTEpii OLIHKM — BU3HAYaEMO (HAKTOPH, SIKi
BIUIMBAIOTh Ha BUOIp TOBapy: IliHa (BapTICTb TOBapy); SAKICTh (HAAIWHICTD,
JIOBIOBIYHICTB); OpeH (pemyTallisi BUPOOHHKA); CYMICHICTh (TiIXOOUTH IS
ABTOMOOLJIS KITI€HTA); BIATYKU (PEUTUHTH Ta TyMKHU 1HIIUX MOKYTIIIB).

Pigenv 3. OOparu ansrepHatuBu (ToBapH): ToBap A (MoTopHa omis Shell
Helix); ToBap B (MoTopHa oist Mobil 1); ToBap C (MmotopHa omnist Castrol).

Pisenv 4. IlpoBect momnapHe MOPIBHSAHHA KPHUTEPIiB - KIIEHT OLIHIOE
BA)KJIMBICTh KpUTEPIiB 3a mkajioro Caari (Big 1 1o 9), Tabm. 2:

Ta0mmrs 2
[Tonapue mopiBHIHHAS KpUTepiiB 3a mkanow Caati
Kpwurepiii 1 - )
» BaxnupicTts IlossicHeHHs

Kpurepiit 2

Ilina - SIkicThb 3 Llina Tpoxu BaXkIUBIIIA 32 AKICTH

Lina - bpenn 5 Iina 3Ha4YHO BaXKJIMBIIIA 33 OPSH]T
Sxicth - bpenn 2 SIKiCTh TPOXH BaXKJIMBIIIA 32 OpeHT

yci iHmi komOiHarii

Ha ocHOBI 1iux OIiHOK Oyy€ThCSl MaTpHIS TIONAPHUX MMOPIBHSHB, 3 SKOT
BUBOJATHCS Bark KpUTEPIiB (HANPUKIIa, 32 METOAOM BJIIACHOTO BEKTOPA).
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Pigenwv 5. TlpoBecTr OIIHKY adbTEPHATHUB 332 KOXKHUM KPHUTEPIEM — JIJIA
kokHoro ToBapy (A, B, C) mpoBecTu momapHe MOPIBHSHHS OO0 KOXKHOTO
Kputepito, Tadm. 3.

Ta0murs 3
[puxman nns xpurepiro "Lina"
Tomap A Torap B Tomap C
Tosap A 1 4 2
ToBap B 1/4 1 1/3
Togap C 172 3 1

* (ToBap A memreBmnii 3a ToBap B y 4 pasm, a 3a ToBap C — y 2 pasmn)

AHaNoTi4YHO OyayeThCs MaTpHLsS 7S SKOCTi, OpeHay, CyMICHOCTI Ta
BIJI'YKiB.

PiBenb 6. Po3paxyHOK MpiOpUTETIB Ta y3rOMKEHICTh:

— JUIS1 KOKHOT MaTpHIIl 3HAXOIUTHCS BIIACHHI BEKTOD (Baru ajlbTePHATHB);

— nepeBipsieTbes iHAeKe y3romkeHocTi (IY) Ta BiAHOIIEHHS Y3TO)KeHOCT1
(BY). Sxmo BY < 0.1, omiHK# BBa)KaIOTHCS y3TOKEHUMH.

PiBens 7. CuHTE3 pe3ynbTariB.

3araJibHUI paHT aJIbTEPHATUB PO3PAXOBYETHCS SIK CyMa JOOYTKiB:

PesysibTaT = ),(Bara kpurepiwo X
Bara asbTepHaTUBH 3a UM KpUTEPIEM) 3)

Ta0mus 4
[Ipuxman GpiHATEHOTO paHKyBaHHS

Togap 3aranpHul Oat
A 0.45
B 0.30
C 0.25

B pesynbrari oTpumyemo, 1110 Hallkpamuii BapianT — ToBap A.

Pigens 8. InTerpariis B peKOMEHIALIHHY CUCTEMY:

— KJIIEHT 00Upae KpUTepii Ta OIIHIOE X BaXIJIUBICTb;

— CUCTCMa HOpiBHIO€ TOBAapH Ha OCHOBI BBCACHUX OJAHHUX,

— BUBOJIUTHCS PaHKOBAHUH CIIHCOK PEKOMEHAIIIN.
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Jlo mepeBar Ta HEAOMIKIB I[bOTO METOAY CJIiJ] BITHECTH:

llepesacu:

— METOJIl BPaXOBY€ K KUTBKICHI, TakK 1 AKiCHI (pakToOpH;

— METOI J03BOJISIE KIIIEHTY SIBHO 3aJIaTH CBOI MPIOPUTETH;

— METOJI Ja€ OOTPYHTOBaHUI MareMaTuuHui pesyastar [10].

Heooniku:

— Henmomixom miaxoy € HEOOX1AHICTH TOUHOTO (hOPMYITIOBaHHS TTOTIAPHHUX
OIIIHOK KOPUCTYBA4YEM, III0 CTBOPIOE PU3HK CYO'€KTUBHOCTI, @ TAKOX 3pOCTar0ua
00UHCITIOBaTIbHA CKIIAIHICTD MPH PO3IIHPEHHI KUIBKOCTI aIbTepHATHB;

— oOdYHCICHHS MOXYTh OYyTH CKJIQJHUMH JJIS BEJIUKOi KIUTBKOCTI
aJBTEPHATHUB.

Bech mporiec MokHA IPECTABUTH Y BUTIISIL anroputmy (puc. 1).

Tomy meton Caari 7oOpe IMiIXOIUTh I PEKOMEHIAIMHAX CHCTEM, J¢
BaXXJIMBO BPAxXOBYBaTH OaraTOKpUTEpialbHICTh BHOOpY. s aBTOMOOUTBHHUX
TOBapiB BiH [O03BOJISIE 3HAWTH ONTUMAIBHUI BapiaHT, SKWAH BiONOBITae

OIOIKETY, IKOCTI Ta IHITUM TOTpedaM KITieHTa.

BuznauenHs kputepiis

OTpuMaHHS TaHUX PO ToBapu 3 AP

Po3paxyHok mpiopuTeTiB

PamxyBaHHs peKOMeHallii

BuBin pexomeHamii

Puc. 1. Anroput™m Bukopuctanss Merony Caari B peKOMEHAAMIWHINA cCUCTEMI

J5is1 BUKOpHCTaHHS B 3aCTOCYHKY PEKOMEHIAIIITHOT CHCTEMH HaBEIEMO
ER niarapmy (puc. 2):

114



BicHuk HayioHanibHO20 mexHi4Ho20 yHisepcumemy "XT1I", 2026, Ne 1 (15)
ISSN 2079-0031 (Print) ISSN 2411-0558 (Online)

@ ~—
——
i ==

User Preference Input
l Recommended Car

Accessories
A Recommendation
System

Database

Database

Puc. 2. ER-miarpama fuist peKOMEHJAIIHOT CHCTEMHU

Jo excrnepumenTy Oyno 3amydeHo 20 ydYacHUKIB, sIKi 3A1HCHIOBAIU

nonapHe NOPIBHAHHS BaXJIMBOCTI KPUTEPIiB /Uil BUOOPY TaKHX aKcecyapis, K

YOXJIM JUIs CHJIIHB, OpraHaii3epH, 3apsIHi MPUCTPOi Ta TpUMaui 17 TenedoHiB.

Koxxen yyacHuk orpumMyBaB nepeiik 3 10 akcecyapiB i3 BiAKpUTOI 6a3u

Prom.ua/API ta Rozetka, ymopsikoBaHi 3riiHO 3 pe3y/lbTaraMu CHUCTEMHU.

[ToTiM y4acHUKM BpY4YHY CTBOPIOBAJHM BJIACHUN PEUTHMHI HA OCHOBI OMHCY

TOBApiB 1 BIIT'YKIB.

Tabmuug 5
[puknan HopMamizoBaHux oniHok Hj ast 10 ToBapis
Tosap SxicTb Lina 3py4HicTh CyMiCHICTb
Axkcecyapl 0.82 0.65 0.90 0.78
Axkcecyap?2 0.75 0.80 0.85 0.60
Akcecyap3 0.70 0.90 0.75 0.85

Jns  copryBaHHs Oyno oOpaHO aJUTHBHY MIpYy,

IPEICTaBICHO Ha puC. 3.

KOX IUId SIKOI1

Input: Matrix H[n][m], Vector W[m]
Output: Sorted list of items by Ti

foriin 1 ton:
T[i]=0
forjin 1 to m:
T[] += W[ * H[1][]

Sort T in descending order
Return sorted indices
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Puc.3. [lceBnokos anroputMy COpTyBaHHS pe3yIbTaTiB

Jis ouiHKKM eQeKTHBHOCTI cuUcTeMu Oyrno o0uucieHo KoedimieHT
Kenpnanna mMi>k peiTUHraMu KOPUCTYBadiB i TphOMa TUIAMU PEKOMEHIOBAHUX
peitrunris. HaiiBuiry cepeanto BiamoBignicTs (0,74) mokasana cucrema, II0
BUKOPHCTOBYBAJIa aIUTHBHY Mipy.

BignoBigHicTh peWTHHTIB NpH 3MiHI mapamerpa y mozeni Dynsina
no3pomuia B 80% BUMAIKIB JOCATTH II€ Kpamloi BIiAMOBIAHOCTI MIiX
pPEKOMEHaIli€0 Ta BHUOOPOM KOpPHCTYBaua.

Tabmus 6
[opiBHsiHHs KoedinieHTiB Kennamia ans pi3HUX METOJIIB arperyBaHHs

Kopucrysau MoxmnuBicHa Mipa | AJAWTHBHA Mipa HeoOxingna mipa
Ul 0.61 0.72 0.49
U2 0.65 0.74 0.51
u3 0.60 0.76 0.52

Pesynprati TmOKazanmM, IO CEpeAHI dYac TeHepalii peKoMeHmamii
(Brimrouatoun 00poOky API-3ammty) cranoBuTh 1,7 cekynmu mpu obpobii 10
TOBApIB, M0 € MPUUHATHAM JUISI pEaThbHOTO Yacy B €-commerce CepeIoBHIIIL,
110 € NPUHHATHUM JUIsl OHJIaMH-TIaT(HOPMHU.

Tabmurs 7
Yac BUKOHAHHS 3aIUTY IS Pi3HOT KUTBKOCTI TOBapiB

Kinekicts TOBapiB Cepenniii yac 00poOkH (c)
10 1.7
20 3.2
50 7.5

Jlis  macmtaly cmcTeMd Ha OUIBIy  KUTBKICTH  TOBapiB  OyIiio

3alpONIOHOBAHO Jliarpamy MOTOKIB JaHuX (puc. 4).
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data about the
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user’s cluster

recommendation

evaluation
of objects

user data

user data

clustering
of users

user request,
answers to questionnaire,

i recommendations
profile data proﬂ les user

Puc. 4. /liarpama MOTOKIB JaHUX

BucHoBku

[TpoBeneHe ekcnepuMeHTalbHE JOCHKEHHA 13 3aidydeHHsM 20
YYaCHUKIB 3aCBITYMIIO BHCOKY BIAMOBIIHICTh CHCTEMHHUX pPEKOMEHJIAIli
dakTuuHM BHOOpaM KOPUCTYyBadiB — KoedimieHT kopemsnii Kennamna y pasi
3acTocyBaHHA aauTuBHOI Mipu gocsraB (0,74. CepenHiii yac reHeparii
pamKyBaHHS cTaHOBUB 1,7 cexkyHnu npu o0poOiii 10 ToBapiB, 110 MiATBEPIKYE
MPUIATHICTh MOJIENI IJIs IHTeTpallii B peaibHl eNeKTPOHHI MIaT(hOpMHU.

[TepeBaru miaxomy MoJsAraioTh y HOro rHy4KOCTI, TPO30POCTI MPUHHATTS
pillieHb, MOXJIMBOCTI aJanTamii J0 HOBUX KpUTEpiiB Ta BiJCYTHOCTI
HEOOXiTHOCTI B 00’ €MHUX icTOpuYHUX NaHuX. Cuctema moeaHye o0'€KTUBHY
iH(dopMarlito (XxapakTepuCTUKH TOBapiB, BiAKpHUTi AaHi 3 API) Ta cy0'extuBHi
ynoao0aHHs KOpUCTyBaya, 110 3a0e3mnedye BUCOKY SKICTh MepcoHami3allii.

Jlo oOMexeHb IOCHIIPKCHHS CJiJ BIJHECTH HEOOXIAHICTH TOYHOIO
BBEJICHHS MOTMIAPHUX OIIHOK, MOXJIUBY CyO’€KTHBHICTH y BUOOpI KPHUTEPIiB Ta
oOMexenuii macmitad BHOIpKU. [lepCcreKTUBHUMHU HampsiMamMH TMOJATbIINX
JOCTIIKEHb € PO3IIMPEHHS aJITOPUTMY 3a PaxyHOK riOpuau3alii 3 MeTogamMu
MAIllMHHOTO HaBYaHHs, aBTOMAaTH3allil €Tally OLIHIOBAaHHS aJbTEpHATUB, a
TaKOXK MaclITaOyBaHHS Ha OUIbINI TOBapHi KaTalOTH.

Takum 4uHOM, po3pobIeHa MoZelb peKOMEHIAIHOI cucTeMu Ha 0asi
Fuzzy AHP € edekTUBHUM 1HCTPYMEHTOM IS TIATPUMKH IPUUHATTS PILICHb Y
ctepi enekTpoHHOT KOMEpIIii, 30KpeMa pu BUOOP1 aBTOMOOIIBHUX aKcecyapis,
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1 Ma€ MOTEHLIaJ JJIs HOAIBIIOT0 PO3BUTKY Ta MPAKTUYHOTO 3aCTOCYBAaHHS.
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YK 004.732.056

Mogear mNepCcoOHATI30BaHUX peKoMeHJaliii 0e3 momepeaHix JaHUX
KopucTyBaua i3 3acrocyBannsim FUZZY AHP / bpeaixin B.M., Bepounska B.I.,
I'purop’es A.l. // Bicaux HTY "XIII". Cepis: [adopmarnka Tta MonemtoBaHHs. —
Xapkis: HTY "XIII". — 2026.

CrpiMKHH PO3BUTOK €JEKTPOHHOI KOMEpIii 3yMOBIIOE MOTpedy y CTBOPEHHI
PEKOMEHIAIIHHMX CHCTEM, 3JaTHHUX C(QEKTUBHO TPAIIOBATH 3a BIJICYTHOCTI
NOTIEPEeIHIX JIaHUX MPO KOPHCTYBada. Y CTaTTI PO3TIIHYTO MiAXin 10 (hopMyBaHHS
MEPCOHAII30BAHUX PEKOMEHMAIlli Ha OCHOBI METOAY HEYITKOTO aHaJIITUYHOTO
iepapxiunoro nporecy (Fuzzy AHP). Taka mMojenb noenHye 0araToKpuTepiaibHICTh
BHOOpPY 3 MOXIIMBICTIO YpaxyBaHHA SK OO €KTHBHHX IIapaMeTpiB TOBapiB, TaK i
Ccy0’€KTHBHMX TIepeBar KOPUCTyBaya, 10 BU3HAYAIOTHCS Yepe3 MOMapHi MOPIBHIHHS
KputTepiiB. OCOOMUBICTIO MiAXOAY € TOAOJNAHHS MPOOJIEMH «XOJOJHOTO CTapTy».
[IpencraBnenuii miaxig MoXke CcTaTH OCHOBOIO Ui  CTBOPEHHS CYYacHHX
IHTENIEKTyalIbHUX CHUCTEM TIATPUMKH BUOOpY B e-commerce.. [IpoBeaeHo
eKCIepUMEHT, M0 MiATBEpANB e(eKTUBHICTH MoOJeNi A IepPCOHai30BaHOTO
pamwkyBaHHs ToBapiB. lin.: 4. Tabn.: 7. biomiorp.: 10 Ha3s.

Karwuosi caoBa: cucrema pexomenpaniii, Fuzzy AHP, Garatokpurepianbhe
OPUUHATTS PpillleHb, €JIEKTPOHHA KOMEpIis, aBTOMOOUIbHI aKkcecyapH, XOJOIHHUH
CTapT.

UDC 004.732.056

Model of personalized recommendations without prior user data using
FUZZY AHP / Bredikhin V.M., Verbytska V.I., Grigoriev A.l. // Herald of the
National Technical University "KhPI". Series of "Informatics and Modeling". —
Kharkov: NTU "KhPI". —2026. — Ne 2 (14). — P. 4 —29.

The rapid development of e-commerce necessitates the creation of
recommendation systems capable of functioning effectively without prior user data.
This paper explores an approach to generating personalized recommendations based on
the Fuzzy Analytic Hierarchy Process (Fuzzy AHP). The proposed model combines
multi-criteria decision-making with the ability to integrate both objective product
parameters and subjective user preferences, determined through pairwise comparisons
of criteria. A distinctive feature of the approach is its ability to overcome the “cold
start” problem. The presented methodology can serve as a foundation for developing
modern intelligent decision-support systems in e-commerce. An experimental study
confirmed the effectiveness of the model for personalized product ranking. Ill.: 4. Tab.:
7. Refs.: 10 items.

Keywords: recommendation system, Fuzzy AHP, multi-criteria decision-
making, e-commerce, automotive accessories, cold start.
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FORMATION AND ANALYSIS OF INFORMATION CASCADES
BASED ON TIMED SEMANTIC INFLUENCE

This study is devoted to the analysis of information flows and the search for hidden
connections between Telegram news channels. The main goal is to develop a method to help
identify sources with the most significant influence and model how information spreads on the
network. The work proposes the Timed Semantic Influence (TSI) algorithm - it allows you to
assess the connections between messages, taking into account not only the content but also the
time of publication. Thanks to this method, the structure of news distribution is built in the form
of tree-like cascades from the initial message to the channels that picked it up. As a result, the
channel that most often triggers news waves was identified. Among the topics that caused the
most excellent resonance after eliminating general air alerts, news about significant geopolitical
events and international support for Ukraine dominated. The proposed approach opens up the
opportunity to identify key players in the media space and determine the topics that most
influence public opinion.

Keywords: information source; text similarity; information cascade; influence tree,
time.

Introduction. Information flows are becoming more complex and
multifaceted in today's digital world, in addition to expanding in size. It is very
challenging to visually track or intuitively interpret the hidden connections
between various information sources due to the rapidity of dissemination and
the variety of communication platforms. These issues have been exacerbated by
the growth of social media and messaging apps, which have produced enormous
ecosystems where information is continuously repackaged, reshaped, and
disseminated. Traditional analysis techniques frequently fail in this context
because they cannot account for the temporal dynamics and semantic changes
that take place as messages propagate across networks.

The use of natural language processing (NLP) techniques opens up new
avenues for identifying the patterns that underlie information flows and
differentiating between sources that merely repeat preexisting narratives and
those that actively influence public opinion. Our study lies at the nexus of social
network analysis and computational linguistics, with a particular emphasis on

© Uhryn D., Kalancha A., 2026
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Telegram news channels as a vital information-sharing platform. We seek to
uncover latent structures through statistical analysis of channel relationships,
which could indicate intentional dissemination strategies, shared content
origins, or indications of coordinated activity [1 — 2].

Cases where various channels air similar stories or propaganda messages
are given special attention, which calls into question their objectivity and
possible ties to organized influence networks. A closer look frequently reveals
consistent patterns in the timing of publications and the semantic overlap of their
content, despite the initial impression that these channels are unrelated. This
presents significant questions for comprehending the formation of public
opinion, the initiation of information waves, and the key players in the
dissemination process.

In the current media environment, where a single news item can set off a
swift information storm spanning hundreds of channels, the issue we tackle is
especially pertinent [3 - 4]. It is still very difficult to determine the initial cause
of these waves and to explain why the same subject is amplified nearly
simultaneously by several channels. With millions of posts every day and
thousands of active channels, the volume of digital communication makes
manual analysis nearly impossible. Furthermore, the intricacy is increased by
the fact that channel writers hardly ever explicitly reference or provide direct
citations to their sources. Rather, they frequently retell or reframe information
in their own words, making it more audience-specific and hiding its source.
Such transformations obscure visible connections, but advanced computational
methods can reveal statistically significant semantic and temporal patterns, even
when textual similarities are subtle.

Purpose of the article. Scientific and technical methods that can
automatically identify and analyze relationships in vast amounts of textual data
are becoming more and more necessary in light of these difficulties. Since the
timing of publications is a critical component in determining influence and
information flow, an effective tool must not only measure semantic similarity
between messages but also take the temporal dimension into account.

Our primary focus is to distinguish between channels that act as true
opinion leaders — initiating influential messages and shaping narratives — and
those that primarily react to or replicate already distributed content. By
implementing the proposed Timed Semantic Influence (TSI) algorithm, we seek
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to combine semantic analysis with temporal modeling to quantify influence
more accurately. Ultimately, the study aims to produce specific statistical
evidence that demonstrates the effectiveness of the proposed approach on a test
dataset. These results will not only validate the methodology but also create a
foundation for applying it to larger and more diverse data collections in future
research. In this way, the work contributes both a theoretical framework and a
practical toolset for analyzing complex information flows in modern media
ecosystems.

The goal of this study is to create a thorough methodology that models the
dynamics of information dissemination, finds the most influential sources, and
makes it possible to uncover hidden relationships between Telegram channels.
In order to compare information sources methodically, evaluate their relative
influence, and reconstruct the structure of the digital information environment
being studied, it is necessary to establish additional characteristics of the
sources.

Object and subject of the research. The phenomenon of information
dissemination in digital communication networks — specifically, Ukrainian
Telegram news channels — is the focus of the study. It includes the processes by
which news messages are produced, copied, and disseminated through various
media, creating intricate information flow structures. The processes through
which these flows develop into extensive information cascades and the patterns
of interaction among various sources that help to shape the media landscape are
given particular attention.

Using the Timed Semantic Influence (TSI) algorithm, the study examines
the temporal and semantic relationships between news messages posted on
Telegram channels. Text similarity, time-sensitive dissemination, and structural
dependencies that create cascade-like trees of information spread are among the
quantifiable aspects of influence between channels that are the subject of this
study. According to this framework, the study examines which media outlets
serve as the originators of powerful messages, how information waves develop,
and which subjects have the greatest resonance in the media, all of which
influence public opinion and perception.

Timed Semantic Influence and Its Application for Detecting
Information Cascades. To analyze the relationships between information
sources, in particular Telegram channels, the Timed Semantic Influence (TSI)
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algorithm was developed. This approach allows us to go beyond a simple
comparison of textual similarity, taking into account key aspects - the temporal
order of publications and the semantic proximity of the content [5 — 6].

The main idea is that the informational influence of one channel on
another can be detected by analyzing how quickly similar content appears on
other resources after the publication of the original message. TSI is designed to
quantify the strength of such influence and determine its direction. The channel
that first publishes a particular message is considered a potential source of
influence, while another channel subsequently distributes a semantically similar
message. To calculate this influence, a mathematical model is used that takes
into account the exponential decay of the time factor (see Formula 1). This
choice was made after comparison with the power-law model since the
exponential function demonstrated greater stability and predictability of results
when analyzing real data, while the power-law function turned out to be too
sensitive to fluctuations at the time of publication.

At

INY :sim(ma,mh)xe_aa (D

Here, sim(ma, mv) denotes the similarity value between the message texts
ma and mb of the corresponding channels A and B, which ranges from 0 (i.e.,
complete difference) to 1 (complete semantic identity). The component At
represents the time interval in minutes between the publications of the compared
messages. A smaller value of this interval indicates a higher potential level of
influence since it means more rapid dissemination of information. The
coefficient a is an experimentally determined parameter that regulates the
weight of the time factor in the formula. Its increase enhances the significance
of the time component, while a decrease shifts the emphasis to the semantic
similarity of the texts.

Thus, the TSI indicator comprehensively assesses both the textual
proximity of information and the speed of its dissemination. A higher TSI value
indicates a more substantial potential influence of one channel on the other.
After calculating the TSI for each detected pair of similar messages, the
direction of influence is established unambiguously: the source is considered to
be the channel that published the corresponding message first.
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The TSI algorithm for analyzing the interaction between two selected
Telegram channels, conventionally designated as channel A and channel B, is
implemented in several stages. First of all, a specific message, M, is selected
from channel A, which will serve as a benchmark with a precisely fixed
publication time. For successful analysis, it is crucial that both channels
demonstrate sufficient activity during the period under study because a small
amount of data can lead to unrepresentative conclusions. Next, for this message
M, an array N is formed from channel B messages that were published within
the so-called “event horizon” — a time interval of £6 hours from the moment of
publication of M. Messages that do not fall into this range are considered
irrelevant for this analysis. The next step is to find the optimal pair: message M
is compared by cosine similarity with each message from the array N. The pair
is selected for which the similarity value is maximum and at the same time
exceeds the preset threshold S. If there is no such excess, message M is ignored,
and the algorithm moves on to the following message of channel A. After
successfully selecting the relevant message pair, the TSI indicator is calculated
according to the formula above, and the direction of influence is determined.

Having previously calculated data on the mutual influence of messages
between different information sources, we can proceed to the next stage —
modeling of information dissemination cascades [7]. This allows us to visualize
and structure how certain information waves diverge from one source to another
in the media space.

The process of constructing such cascades begins with the identification
of "root" messages. The root message is considered to be the one that initiated
the information sequence and which, according to our data on the influence, was
not influenced by any other message from the available analyzed set. That is,
this message has never appeared as a target of influence. Each such identified
root message becomes the beginning of a separate information cascade, or, in
other words, the root of the tree (unidirectional graph) of information
dissemination.

Next, the algorithm begins a recursive search for child nodes (messages)
for each such root message. Based on the pre-computed impact data, the system
finds all messages in other channels that are directly affected by the current (root
or already child) message. These detected affected messages are added to the
tree as a child node.
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A key constraint when constructing these branches is to avoid cyclic
propagation within a single channel on a single cascade path. That is, if a
message from channel A affected a message from channel B, then when further
searching for descendants for a message from channel B, the system will search
for impacts only on those channels that have not yet been encountered on the
path from the initial root message to the current message from channel B.

The process continues recursively for each child message: for it, affected
messages are also searched, subject to the unique condition of the channels in
the current branch. The recursion exits under two conditions: when there is no
other message in it that would be affected by it or when all channels available
for influence (that were not yet in this branch) have already been reviewed.

As a result of this algorithm, we obtain an array of trees. Each tree
represents a separate information cascade. The structure of each node in such a
tree is unified and looks as follows: a dictionary containing the message
identifier, the name of the channel in which this message was published, and a
list of child messages. If the message has no descendants in the cascade (i.e., it
did not affect other messages), then the list of child messages will be empty.
Thus, we obtain a visual and structured representation of the information
distribution paths that arise from each independent information impulse.

1. Information Cascades Processing and Analysis. In this case, let's
consider the results of the analysis based on the specific data under study. In
total, 887 information cascades were identified. After applying the degree filter
(as already mentioned - at least three distribution levels), 782 cascades remained
for further detailed analysis. This indicates that the vast majority of the
identified information waves had a fairly significant distribution.

2. A key indicator for identifying trends that set information trends is the
frequency of their appearance as the initiator of these significant, wider
cascades. An information source whose messages often become the beginning
of a long chain of message distribution can be considered one that generates
influential content that is picked up by other sources.

Looking at the data in Table 1, we can see that the source kievreall clearly
stands out as the main driver of wide information cascades. It accounts for about
a third of all such cases (33.12%), making it the strongest initiator among the
listed sources. In other words, kievreall often acts as the spark that sets off
discussions and sharing across other platforms, serving as either the original
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point of publication or one of the most influential early nodes that others pick

up from.
Table 1
Channel Leaderships in Information Cascades
Number of
Channel occurrences at the Leadership percentage
root of the cascade
kievreall 259 33.12%
truexanewsua 138 17.65%
UaOnlii 112 14.32%
voynareal 83 10.61%
suspilnenews 80 10.23%
UkraineNow 56 7.16%
lachentyt 28 3.58%
ukr24 7 26 3.32%

The next most active sources are truexanewsua and UaOnlii, with 17.65%
and 14.32% respectively. While they don’t reach the same level as kievreall,
they still play a major role in setting the information agenda. Content from these
sources tends to catch on quickly, often sparking waves of conversation that
spread further into the broader information space.

A bit further down, we find voynareal (10.61%) and suspilnenews
(10.23%). Their figures are close to each other, which suggests they have a
similar level of influence. While not as dominant as the top three, they still
contribute significantly as sources whose material frequently gains traction and
gets redistributed across other platforms.

Meanwhile, sources like UkraineNow (7.16%), lachentyt (3.58%), and
ukr24 7 (3.32%) play a noticeably smaller role. They are far less likely to
trigger wide information cascades, which might mean their original content
doesn’t resonate as strongly with broader audiences, or simply that their
visibility is lower compared to the more influential accounts.

Thus, analyzing root messages in broad cascades allows us to identify
sources that most often set the tone in the information environment by
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publishing content that other participants in the environment as mentioned
earlier actively distribute.

Analysis of the Most Influential Messages. After identifying the sources
that most often initiate information cascades, the next logical step in our study
is to analyze the messages themselves that began these disseminations. Of
particular interest are those messages that were not simply picked up but became
the impetus for the most extensive cascades. Such messages can be considered
the most influential because they managed to penetrate a significant number of
levels of dissemination and cover a wide range of information sources.

To do this, we select those cascades demonstrating the most remarkable
dissemination breadth. The root messages of these widest cascades are the
primary information units that caused the most excellent resonance and lived
the longest in the information environment, passing from one source to another.

Based on a visual analysis of the content of such root messages that led to
the widest cascades, we can state several key observations: a significant part of
these messages concerns the topic of air alerts and warning the population about
danger. This is quite logical since such warnings are of critical importance, and
sources strive to convey them to their readers as quickly as possible, which
naturally leads to the simultaneous or almost simultaneous dissemination of
similar information and, as a result, to the formation of wider cascades.
Nevertheless, such messages do not carry much significance because, firstly,
they do not contain a thought load, and secondly, they do not include specific
tokens (words). However, if we filter out the messages related to air alerts and
analyze the remaining influential information impulses, another clear trend
emerges. The remaining messages mainly concern topics of resonant
geopolitical decisions and events that have a significant and strategic impact on
Ukraine. A vivid example is news about the approval of aid packages for
Ukraine by foreign states or other critical international statements and decisions
of leaders of Western countries. This type of content, which carries high social
significance and potentially influences the development of events, becomes a
catalyst for the formation of broad and long-lasting information cascades,
spreading through a large number of sources.

Conclusion. The modern information space, especially in such a dynamic
segment as Telegram news channels, poses significant challenges for analyzing
the dissemination of information and identifying true sources of influence.
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Traditional methods, which are mostly based on text similarity analysis, often
prove insufficient, as they do not take into account key aspects such as the
temporal order of publications and the direction of the information flow. This
can lead to an incomplete understanding of the interaction between channels and
complicates the identification of coordinated information campaigns. Therefore,
the main goal of this study was to develop and test a comprehensive approach
that would allow not only to compare information sources by the content of their
messages but also to quantitatively assess their mutual influence and model the
dynamics of the dissemination of information waves. To achieve this goal, an
algorithm was developed and presented that operates in two main stages. The
first stage consists of calculating the Timed Semantic Influence (TSI) indicator
between messages from different channels. This indicator integrates the
semantic similarity of texts (determined using cosine similarity) and the time
interval between their publications using an exponential decay model of
influence. The result of this module is a structured data set that records in detail
the detected connections between pairs of messages, a quantitative assessment
of the strength of this connection (TSI value), and a determined direction of
influence. Thus, this stage allows us to quantitatively assess how quickly and
how similar in content the content spreads between the analyzed sources.

The second module of the algorithm, based on the obtained data set on
influences, is designed to build information cascades. An information cascade
models the process of spreading a specific information impulse from one
channel to another. These cascades are visualized in the form of hierarchical
trees, where the root node represents the initial message that initiated the wave,
and the subsequent levels and branches of the tree reflect the paths of its further
spread through other channels, taking into account time delays and established
influence relationships.

The developed approach was tested on the basis of data collected from
eight popular Ukrainian Telegram news channels. The study successfully
identified a significant number of information cascades, which confirmed the
effectiveness of the proposed methodology. Further analysis of these cascades,
in particular those with a distribution depth of three or more levels, allowed us
to determine the relative leadership of individual sources in the information
space. Channels were identified as much more likely than others to act as
initiators (root nodes) of such deep information distributions, which indicates
their significant role in shaping the information agenda. In addition to analyzing
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the role of channels, the topics of the most influential messages that began the
deepest cascades were studied. The results showed that a significant part of such
messages concern air raid warnings, which is expected for news channels in
today's conditions. At the same time, after excluding such operational warnings,
messages about resonant geopolitical events and decisions, such as the approval
of international aid to Ukraine, remain among the most influential, emphasizing
their high social significance.

The conducted research and the obtained results open several promising
directions for further work. First, it is relevant to expand the database of the
studied data. This includes both increasing the number of analyzed Telegram
channels and extending the time period of data collection, which will allow
obtaining more representative, statistically significant, and generalized
conclusions about the dynamics of the information space. Second, there is an
urgent need to improve the method of comparing individual messages,
especially those containing a small amount of text. Thirdly, an important task
remains the further careful selection and optimization of the parameters of the
developed algorithms to achieve the optimal balance between accuracy,
completeness of connection detection and computational efficiency. Finally, a
promising direction is the use of clustering of information sources not only on
the basis of their lexical similarity [8 - 9], as was done in previous works, but
also on the basis of the calculated TSI values and the characteristics of their
participation in information cascades. This will allow clutering [10 — 11]
channels according to similar patterns of information influence and behavior,
which can provide a new understanding of the structure and dynamics of the
information environment.
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YK 004

®OPMYBAHHSI TA AHAJII3 IHOOPMAIIMHUX KACKAJIIB HA OCHOBI
YACOBOI'O CEMAHTUYHOTI'O BIUIUBY / Yrpunu /1., Kananua A.JI. / Bicauk HTY
"XIII". Cepis: [ndpopmaruka ta MmonemoBanHs. — Xapkis: HTY "XIII". — 2025.

e nocmimkeHHs MPUCBIYCHE aHATI3Y iH(POPMAIiITHIX TOTOKIB Ta MONTYKY IPHXOBAHUX
3B'SI3KIB MK HOBUHHMMH KaHanamu Telegram. ["0J0BHOIO MeTOIO € po3poOKa METONy, SIKUi
JIOTIOMOE BH3HAYMTH JDKEPENa 3 HAWOLIbII 3HAYHUM BIUIMBOM Ta 3MOJICIIOBATH MOIIUPEHHS
iHpopMmaii B Mepexi. Y poOoTi 3alpOIOHOBAHO aJTOPUTM YaCOBOI'O CEMaHTHYHOTO BILIUBY
(TSI) — BiH 103BOJISIE OIIHIOBATH 3B'SI3KM MK ITOBiTOMIICHHSIMH, BPAXOBYIOUH HE JIUIIE 3MICT,
are 1 yac myOmikanii. 3aBISIKM IIbOMY METOXY CTPYKTypa IOLIMPEHHS HOBHUH OyAyeThcs Y
BUTJISII JIEPEBOTONIOHNX KACKaJiB BiJ MOYATKOBOTO IOBIJOMIICHHS 10 KaHAJIB, SKi HOTO
nigxonwid. B pe3ynbraTi Oys0 BU3HAYEHO KaHaJ, SKMH HalyacTille 3aIyCKae HOBUHHI XBHJIL.
Cepen Tem, sKi BHUKIMKaIM HaOUIBIIMK DPE30HAHC MICJs YCyHEHHs 3arajibHuUX e(dipHUX
OTIOBILIEHB, OMIHYBaJIX HOBHHHU IIPO 3HA4HI T€ONOJITHYHI MOl Ta MDKHAPOJHY MiATPUMKY
Ykpaiau. 3anpornoHOBaHUH MiIXiX BiAKpUBAE MOXIIMBICTh BU3HAUUTH KIIOYOBUX T'PABIIB Y
MEIanpoCcTopi Ta BU3HAYUTH TEMH, SIKi HAMOUTBIIE BIUTMBAIOTH HA TPOMAJICEKY AYMKY.

KuiouoBi ciioBa: mxepeno iHdopMmallii; TEKCTOBa CXOXKICTh; iHGOPMAIIHHUN KacKas;,
JIepeBO BILIMBY, Yac.

UDC 004

FORMATION AND ANALYSIS OF INFORMATION CASCADES BASED ON
TIMED SEMANTIC INFLUENCE / D.I. Uhryn, A.D. Kalancha. // Bulletin of NTU
"KhPI". Series: Informatics and modeling. — Kharkiv: NTU "KhPI". - 2025.

This study is devoted to the analysis of information flows and the search for hidden
connections between Telegram news channels. The main goal is to develop a method to help
identify sources with the most significant influence and model how information spreads on the
network. The work proposes the Timed Semantic Influence (TSI) algorithm - it allows you to
assess the connections between messages, taking into account not only the content but also the
time of publication. Thanks to this method, the structure of news distribution is built in the form
of tree-like cascades from the initial message to the channels that picked it up. As a result, the
channel that most often triggers news waves was identified. Among the topics that caused the
most excellent resonance after eliminating general air alerts, news about significant geopolitical
events and international support for Ukraine dominated. The proposed approach opens up the
opportunity to identify key players in the media space and determine the topics that most
influence public opinion.

Keywords: information source; text similarity; information cascade; influence tree,
time.
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bionoziuni ma meouuni npunaou i
cucmemu
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aepo(hOTO3HIMKIB

Aemomamusayizs ma KOMN 10mepHo-iHmezpoeani mexmnoaozii

Kukyn /I.C., Mopo3 B.B. AHani3 anropuTMiB Bi3yaJIbHOTO BUSIBIEHHS
MICIIb

Jleonose C.KO., Jlinuancexka O.B., Tenanoséa O.C. JlocnimKeHHS
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