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AHOTAILIA
KgamidikamiitHa podoTa Ha TeMy «IHTeneKkTyaabpHe MOJIEITIOBaHHS TEM BIJATYKIB

B CJICKTPOHHIM KOMEpIi» Ha 3H00yTTS OCBITHBOTO CTYIEHS «OakamaBp» 3i
cnemianbHocTi 122 «Komm’'torepHi Hayku» OCBiTHBOI mporpamu «Komm’ roTepHi
HayKu» HamucaHa o0csiroM B 35 CTOPIHOK 1 MICTUTh 8 UTIOCTpaliii, 5 tTabmuip ta 14
BUKOPUCTAHUX JIKEPEIL.

Metoto poOoTH € po3poOKa Ta BIPOBAKEHHS KOMILJIEKCHOTO TMIIXOMY [0
aHaJI13y TeKCTOBUX JAaHUX B JICKTPOHHIN KOMEPIIii 3 BUKOPUCTAHHSIM METO/IIB 00OpPOOKH
npupoanoi Moy (NLP) Ta MalmMHHOTO HaBYaHHS.

MeTtonamu po3pobiieHHss 00paHo MeToj aHami3y (sl TOCTIHKEHHS 1ICHYIOUUX
MIIXOAIB J0 aHaji3y TEKCTYy), METOJ CUHTE3y ([JIs MO€JHAHHS IepeBar 1CHYIOUUX
METO/IB), METOAM MOJIENIOBAaHHS (JJI1 MPEJCTABICHHS Ta JOCHIKCHHS MPOIECIB
aHaj i3y TEKCTy), METOJl MOPIBHSUIBHOTO aHali3y ([Jig OI[IHIOBAHHS aJIeKBaTHOCTI
MOJIe1).

Buacnijok BUKOHAaHHS POOOTH OOIPYHTOBAHO PpAIIOHATBHUNM MIAXIT 10
pO3pOOJICHHST MOJIEJIel aHalli3y TEKCTOBUX [aHWX B EJIEKTPOHHIM KOMEpIi Ta
pO3p0o0JIeHO MporpaMHUi 3aci0, IKUW JO3BOJISIE CTBOPIOBATH 1 IOCIIKYBAaTH MOJET1
aHaJI3y TEKCTY.

Pe3ynbrat mocnipKeHHsT MOXYTh OyTH BUKOPUCTaHI B HAyKOBO-IOCHIIHHX
YCTaHOBaX 1 MIJPO3AUIaX MIANPUEMCTB, L0 3alMalOTbCS PO3POOJIICHHIM MOJENeH
aHaI3y TEKCTY.

Kirouosi cinosa: EJIEKTPOHHA KOMEPLIA, AHAJII3 TEKCTY, ObPOBKA
[TPUPOJIHOI MOBH, MAIINHHE HABYAHHA, TEMATHUYHE
MOJEJIFOBAHHAL.



ANNOTATION
Qualification work on the topic «Intelligent modeling of review topics in e-

commerce» for Bachelor’s degree on speciality 122 «Computer Science» educational
and professional program «Computer Science» is written on 35 pages and it contains 8
figures, 5 tables, and 14 sources.

The purpose of the work is to develop and implement a comprehensive approach
to analyzing textual data in e-commerce using natural language processing (NLP)
methods and machine learning.

Research methods include analysis (to study existing approaches to text
analysis), synthesis (to combine the advantages of existing methods), modeling (to
represent and study text analysis processes), and comparative analysis (to evaluate the
adequacy of the model).

As a result of the work, a rational approach to the development of text data
analysis models in e-commerce was substantiated, and a software tool was developed
that allows creating and researching text analysis models.

The research results can be used in research institutions and enterprise
departments involved in the development of text analysis models.

Keywords: E-COMMERCE, TEXT ANALYSIS, NATURAL LANGUAGE
PROCESSING, MACHINE LEARNING, TOPIC MODELING.
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BCTVII

AKTyalbHICTb TEMH JOCHIDKCHHS aHali3y TEKCTOBUX JaHuX y cdepi
CJICKTPOHHOT KOMEPIIii 00yMOBJIEHA CTPIMKUM PO3BUTKOM ITU(DPOBUX TEXHOJIOT1H Ta
MNOCTIHHUM 3pPOCTaHHAM OOCSTIB IHUQPPOBOTO KOHTEHTY, IO TI'E€HEPYETHCS
KOpHCcTyBauaMH. B yMoBaxX BHCOKOI KOHKYPEHIIIi Ha PUHKY €JIEeKTPOHHOI KOMEpIIii,
3ATHICTh KOMIaHIN e(EeKTHUBHO aHai3yBaTH BEJIMKI OOCATH TEKCTOBUX BIATYKiB
KIIIEHTIB CTAa€ KPUTHUYHO BAXJIMBOKO [JIs PO3YMIHHS MOTpe0 CIOKHBaYiB,
ONTHUMIi3allli ACOPTUMEHTY TOBApIB, Ta MABUIICHHS SIKOCTI 00CIyroByBaHHs. Takuii
aHayi3 J03BOJISIE HE TUIBKHA BUSIBIISITA Ta pearyBaTH Ha HEraTWBHI BIJTYKH, ajie U
BIJIKpUBAE MOKJIMBOCTI JJIA ajanTalilli MapKeTHHTOBUX CTPATETriid Ta MOKpaIIeHHS
pernyTanii OpeHy.

3 i”Hmoro OOKy, Mporpec y Traily3l MAallMHHOTO HAaBYaHHA Ta OOpOOKHU
MPUPOIHOI MOBH CTBOPIOE MEPEAYMOBH JIJIsl PO3BUTKY €(hEKTUBHUX METO/I1B aHATI3Y
TEKCTOBUX JaHMX, SKi MOXYTh aBTOMATHU3YBAaTW TNPOIEC BUSBICHHS TEeM Ta
CEHTUMEHTY Yy BIATYKaX KOpUCTyBayiB. BTiM, mompu HasSBHICTh YHCICHHHUX
IHCTpYMEHTIB aHa3y, OaraTo KOMIMaHIA BCe IIe¢ CTHUKAIOThCA 3 BUKIHUKAMU,
MOB'A3aHUMU 3 OOPOOKOI0 HECTPYKTYPOBAHUX TEKCTOBUX AAHUX, IO MIJKPECITIOE
noTpely B MOJANBIIOMY JTOCHIIKEHHI Ta pO3pOOIll HOBUX MIAXOIIB 1 aITOPUTMIB.
TakuM 9rHOM, Te€Ma TOCIIKEHHsI € BKpail aKTyaJ bHOIO Ta Ma€ BaXJIMBE 3HAUCHHS
JUTSL PO3BUTKY €(DEKTUBHHUX IHCTPYMEHTIB €JIEKTPOHHOI KOMEPIIii, CIPIMOBAaHUX Ha
ONTUMI3alliI0 B3a€EMOJIl 3 KJIIEHTaMH Ta IMiJIBUIICHHS KOHKYPEHTOCIPOMOMXKHOCTI
Oi3Hecy.

Mertoto pobotu € po3poOka Ta BOPOBAHKEHHS KOMIUIEKCHOTO MIiAXOAY 10
aHai3y TEKCTOBUX JaHUX B EJEKTPOHHINA KOMEPIi 3 BUKOPUCTAHHSIM METO/IB
00po6ku pupoiHoi MoBH (NLP) Ta MammmuHOro HaByanHs. e miaxin nependayae
aBTOMATHU3AIII0 TPOIIECIB 300py, OUHUIIICHHS, aHATI3y Ta IHTEPHpEeTalii BEIUKUX

00CST1B TEKCTOBUX JIAHUX 3 METOI 17IeHTHU(]IKAI] KJIFOUOBUX TPEH/IIB, BUSBIICHHSI



HACTPOiB KOPUCTYBauiB, Kiacu@ikallii BIATyKiB Ta €eKCTpaKIlli KOpUCHOI 1HpopMmarlii

JUTS I ATPUMKH IPUAHSTTS pillieHb B O13HECH.

I[J'ISI JOCATHCHHSA MOCTABJICHOI METH 6y.IIO BHU3HAYCHO Ta HOCJ'IiI[OBHO

BUPIIICHO HACTYIIHI 3aBIaHHS:

1.

BuUBUMTH KIIOYOBI MOHSTTS Ta TEPMIHOJIOTIIO, SKI 3aCTOCOBYIOTHCS B cepi
CJICKTPOHHO1T KOMEpIIii.

[TpoBecTn oOrnsgn Cy4acHHX MIAXOMIB 1O aHami3y TEKCTOBUX HaHHUX Y
€JIEKTPOHHIM KOMepIi.

[IpoananizyBaTi iCHYIOUl 1HCTPYMEHTH Ta alTOPUTMHU JJisi TOINEPEIHBOL
00pOOKHU TaHUX.

Po3poOut MeToAMKYy MOJENIOBAaHHS TEM BIJATYKIB KOPHUCTYBadiB 3
BukopucrtanHsam anroputMis LDA, BERTopic ta LSA.

CrnpoekTyBaTu Ta peaiizyBaTH allrOPUTM MOJEIIOBaHHS TEM BIATYKIB B
CJICKTPOHHIM KOMepIIii.

[IpoBecTH excrepuMeHTaNbHY MEPEBIPKY PO3POOIECHOTO aIrOPUTMY.
BukopucTtoByBaTH KOMIUIEKC METPUK I OIIIHIOBAaHHS $IKOCTI pPOOOTH
MoJiel.

Po3poOutu pexomeHaalii I[0A0 BUKOPUCTaHHS pe3yJbTaTIiB aHami3y
TEKCTOBHX JIaHUX B CTPATETISAX YMPAaBIIHHS Ta MAPKETUHTY B €JIEKTPOHHIN
KOMepIIii.

OG'ekTOM JIOCTIHKEHHS € TIPOIIEC aHaII3y TEKCTOBUX JIaHUX B €JIICKTPOHHIN

KOMepIIii, BKIr0Yarouu 30ip, 00poOKy, Ta IHTEpIIpPETAIlii0 BIATYKIB KOPUCTYBAYiB, a

TaKoXX PO3pOOKY Ta 3aCTOCYBaHHsS METOJIIB MAIIMHHOIO HaBYaHHS Ta OOpPOOKHU

MIPUPOJIHOI MOBH JIJIsI Ki1acHdikallii TeKCTIB, BUSBIICHHS €MOIIIMHOTO 3a0apBiICHHS

Ta TEMAaTUYHUX KATErOPii.

HpC}IMCTOM lIOCJ'IiI[)KCHHSI € MCTOJIU Ta AJITOPUTMU MAIIMHHOI'O HABYAHHS Ta

00poOKM TPUPOAHOT MOBH, TIPU3HAYCHI JJI aHAITI3y TEKCTOBUX JTAHUX Y KOHTEKCTI

eJeKTpOHHO1 KomepIli. [le BKitouae po3riisa pi3HUX MIAXOIB JO TMONEpPEeaHBOT



OoOpOOKM JaHMX, MOJICJIOBaHHS TeM, Kiacu@dikamii eMOIIMHMX CTaHIB Ta
BU3HAUEHHS KJIIOYOBHUX XapPAaKTEPUCTUK MPOAYKTIB YU MOCITYT Ha OCHOBI BIATYKIB
KOpPHCTYBauiB.

Meroau NOCHIIKEHHS BKIIOYAIOTh 3aCTOCYBaHHS CTaTUCTUYHOTO aHai3y,
Teopli iHpopMaIlii Ta alTOPUTMIYHUX MPOLEAYp OOpOOKH AaHHMX JJIsl BHUSBJICHHS
TEHJEHI[1, 3aKOHOMIPHOCTEH Ta CTPYKTYp BEJIMKHX OOCSATIB TEKCTOBHX JaHHX.
BHUKOpHUCTOBYIOThCSI METOAM MAIIMHHOTO HABYaHHS, 30KpeMa HaBYaHHS 3
MIJKPITUICHHSM, HaBUYaHHs 0€3 BUMTENIS Ta HABYAHHSA 3 BUMTENEM, JIJIsl Kilacudikari
TEKCTOBHX JIaHUX, BU3HAUYEHHS CEHTUMEHTY, Ta TEMAaTUYHOTO MOJICIIOBAHHI.
Takok 3aCTOCOBYIOThCSI METOAM 00p0oOKU Tpupo1HOi MoBH (NLP) a1t monepeaboi
00pOOKHM TEKCTiB, TOKEH13aIll1, JIeMaTH3aIlii, Ta BUJAJEHHS CTOM-CIIIB, 1110 MTOKpAIIy€e
AKICTh Ta TOYHICTh aHAIII3Y.

[IpakTryHEe 3HAYEHHS JOCHIIKEHHS MOJIATaE B PO3pOOLI Ta BIPOBAIKECHHI
e(eKTUBHUX IHCTPYMEHTIB JJI aHAJI3y TEKCTOBUX JJAHUX B KOHTEKCTI €JIEKTPOHHOT
KOMEpIIii, 1110 J03BOJISIE MIABUIIUTH SIKICTh B3a€MO/IIi 3 KIIIEHTAMU Ta ONTUMI3yBaTH
MapKETUHTOB1 CTpATeTTii.

Ctpyktypa Ta o00csar kBamidikamiitHoi pobotu. PobGorta ckiamaerscs 31
BCTYITy, TPHOX PO3MiIiB, BACHOBKIB Ta CITUCKY BUKOPUCTAHUX JKEPEIl. 3arabHHM
o0car poOOTH CTaHOBUTH 35 CTOPIHOK KOMITHOTEPHOTO TEKCTY, BKJIIOYAIOUU 8
PUCYHKIB Ta 5 Tabnuib. CIMCOK BUKOPUCTAHUX JKEPEN MICTUTH 14 HaliMeHyBaHb 1
3aiiMae 2 CTOPIHKH.

AmpoOartiist pe3ynpTaTiB gociipkeHHs. OCHOBHI TEOPETHYHI IOJOKEHHS
po0OTH 1 MPAaKTUYH1 pe3yJIbTaTH TOCTIIHKEHHS T0MOBIIAIUCS 1 00roBOproBasiucs V
BceykpaiHchbkoi MyJIBTHIUCIUIUTIHAPHOT CTYJIEHTCHKOI HAYKOBOi KOH(EpeHIIil
«PO3BUTOK Cy4acHOI HayKH: akTyallbHI NHUTaHHS TeOopii Ta MPaKTHKW», sKa

BinOynaca 19 kBitHa 2024 poky y micTi Teprnonins, Ykpaina.
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1  AHAJII3 TIPEAMETHOI OBJIACTI I TIOCTAHOBKA 3AJIAUI
JIOCIHKEHHS

1.1 Bwu3zHaueHHS KIOYOBHX IMOHATH Ta TEPMIHOJIOTIT B €JICKTPOHHIN KOMepIIii

VY cydacHOMY CBITI €JIEKTPOHHOI KOMEPIIiT BaXKJTMBUM aCIIEKTOM € PO3YMIHHS
KITFOUOBUX TMOHATH Ta TEPMIHOJIOTII, IO JIeKaTh B OCHOBI i€l ramy3i. EnekTponHa
KOMepIIis, abo e-KoMepilisi, BU3HAYAEThCS K MPOIEC KYMIBJIl Ta MPOJaXy TOBapiB
abo mociyr uepe3 Inrepuer. lleit Tum KoMepIii OXOIUTIOE MIMPOKHM CHEKTP
JUSTBHOCTI, BKJIIOYAIOYM OHJIAWH-TOPTIBIIO, €JIEKTPOHHI IUJIaTeXl, OHJIAMH-
ayKI[IOHU Ta IHTepHET-OaHKIHT. PO3BUTOK HHU(POBUX TEXHOJOTIH Ta IHTEPHETY
3pOOUIIH €JIEKTPOHHY KOMEPIIII0 HEB1JI'€MHOIO YACTHHOIO II100alIbHOI €eKOHOMIKH.

JIJist yeminHo1 AisUTbHOCTI B c(pepi eEKTPOHHOI KOMEPIIii BaXKIIMBO PO3YMITH
TaKi MOHATTA, K "KinieHTchbkui gocBia" (Customer Experience, CX), sikuii BKIIIO4ae
BC1 aCTEKTU B3a€MOJI1 KJIIE€HTA 3 KOMITAHIEIO Ta 11 MPOAyKTaMH YU mociayramu. Lle
O3HAYae, M0 YCIMiX y eJIEKTPOHHIN KOMepIlii He JIUIe Ipo MpoAak TOBapiB, ajie i
PO CTBOPEHHS IMO3UTHBHOTO JOCBIMY JUISI KOPHUCTYBadiB, SIKUW CIIOHYKa€e ix
TTOBEPTATHCS.

CTpyKTypa €JIeKTPOHHOI KOMEpIIi MOXe OyTH PO3TJIIHyTa uepe3 JCKiIbKa
KJIFOUOBHUX KOMIIOHEHTIB, 1110 Pa3oM (GOPMYIOTh ii OCHOBY:

1. BeOcaiiTu Ta OHJIaliH-Mara3uHH - 1e UG POoB1 BITPUHH, 1€ TOBAPU Ta MOCITYTH
MPEICTABIICHI VIS IMUPOKOT ayauTopii. BoHn BKIIOYar0Th 1HPOPMAIIIIO MPO
MPOJAYKT, I[IHU, OTIMCH, BIITYKU KITIEHTIB Ta MOXKJIUBOCTI MOKYTIKH.

2. IlnatixHl cuctemu - HaOip IHCTPYMEHTIB Ta CEpBICIB, IO 3a0€3MeUyIOTh
00poOKy OHJIaWH-TINIATeX1B. BKIIOUalOTh KpeauTHI Ta Ae0eTOBI KapTw,
CJICKTPOHHI TaMaHIll, 0aHKIBCHKI TTEPEKa3M Ta 1HII METOIM TIATEXKY.

3. Jlorictuka Ta MOCTaBKa - CHCTEMH YMPABIIHHS JIAHIIOTOM TMOCTaYaHHS Ta
JIOCTaBKHA TOBapiB JI0 KIHIIEBOTO CHOXKMBauya. Bxiroyae y cebe CKIaIChKy

JIOTICTHKY, YIIAKOBKY, BIIITPABJICHHS Ta CIIIKyBaHHS 3a CTATYyCOM JJOCTABKH.
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4, CepBicHM MIATPUMKH KIIEHTIB - MEXaHI3MHU 3a0€3MEeUeHHs B3aeMOMIl 3
KIII€EHTaMH, BKIIIOYAI0UH CITY>KOU MIATPUMKH Yepe3 eIEKTPOHHY MOIITY, YaTH,
raps4i JiHii Ta FAQ-cekii Ay1s1 101oMOTH Ta KOHCYJIbTallii.

5. MapkeTuHr Ta pekjiama - cTpaTerii Ta IHCTpPYMEHTH MPOCYyBaHHS MPOAYKTIB
Ta TOCIYyr B IHTEpHETI, BKIIOYAIOYM ToirykoBy onTumizamito (SEO),
KOHTEKCTHY Ta OaHepHy pekiiamy, email-mapkeTtunr, SMM (MapkeTHHT y
COIMIAJTbHUX MeEJIia) Ta 1HII KaHAJIH.

6. AHamiTHKa JaHUX - IHCTPYMEHTH Ta METOau 300py, OOpOOKHM Ta aHami3y
JAHUX TIPO TOBEAIHKY KOPUCTYBadiB, €PEKTUBHICTh PEKJIAMHUX KaMIaHIH,
MPOJaXI1 Ta 1HII KJIFOYOB1 MOKa3HUKHU €(PEKTUBHOCTI O13HECY.

7. InTerpamist 3 TpeTiMU CTOpPOHAMHU - 3'€IHAHHS EJIIEKTPOHHOI KOMEPIIMHOI
m1aT(pOpMHU 3 30BHIIIHIMHA CEPBICAMHU Ta IHCTpyMEHTaMu, TakuMu sik CRM-
cCUCTEMHU, IIaT(opmMu aBToMaTH3alli MapkeTHHry, ERP-cucremu Ta iHmi.

[{i KOMIOHEHTH pa3oM CTBOPIOIOTH EKOCHCTEMY €JIEKTPOHHOI KOMepIi,
3a0e3Meuyourd KOMIAaHIAM MOXJIUBICTh €(EKTMBHO TOPIyBaTH B I1HTEPHETI Ta
HaJlaBaTH KJI1€EHTaM BUCOKOSKICHI CEPBICH.

[Ile ogHUM KIIFOYOBUM TOHATTSAM € "ONTHUMI3AIis TMij MMOITyKOBI cHCTeMU"
(Search Engine Optimization, SEO), 1o Biairpa€ KpUuTU4YHY poJib y MPOCYBAHHI
onnaiiH-013Hecy. SEO o3Hawae anamnraniro BeOCaTy TakKUM YHHOM, II00
3a0e3MeYnT HOMY BHMCOKI MO3MII Yy pe3ynbTarax MOIIYKOBUX CHUCTEM 3a
peneBaHTHUMU 3anuTaMu. L{e qonmomarae 3ayyquT O11bIIIE€ MOTSHIIIHHUX TOKYTIIIB
Ta TM1JBUIIY€E BUAUMICTH O13HECY B IHTEPHETI.

"Ananiz Benukux ganux" (Big Data Analytics) crae Bce BaxJIMBIIINM B
CJIEKTPOHHIM KOMEPITii, OCKIJTbKA KOMITaHii 30Mpar0Th BEIMUE3HI 0OCSATH JTAHUX TPO
KJIIEHTIB Ta iX MOBEIHKY. BUKOpUCTaHHS aHAIITUYHUX IHCTPYMEHTIB JJIs1 OOpOOKH
IUX JaHUX JI03BOJISIE Kpalle pO3yMITH TOTpeOU KITIEHTIB, ONTUMI3yBaTH

MapKETUHTOBI CTPATET1i Ta MOKPAIIUTU MPOTYKTU YU TIOCTYTH.
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Haocranok, "mapkermieiicu" (Marketplaces) sk Amazon abo eBay, €
IIEHTPAIBHAMH €JICMEHTAMH B €KOCHCTEMI EJIEKTPOHHOT KOMEpIIii, MPOMOHYIOYH
wiatopmu, e IpoAaBIli MOXKYTh MPOTIOHYBAaTH CBOI TOBAapH IIMPOKINA ayIuTOpii.
Po3yminHsa MexaHi3MiB poOOTH ITUX IIaTGOPM Ta CTpaTerid B3aeMOJil 3 HUMU €

KITIOYOBHM JUJIs1 YCHIIIHOT TOPT1BIII B OHJIAWH-TIPOCTOPI.

1.2 Ormsan cydacHMX MIIXOMIB /O aHai3y TEKCTOBUX JaHWX Y EJIEeKTPOHHIN

KOMepIii

AHaJli3 TEKCTOBUX JAHUX Y EJEKTPOHHIM KOMeplii cTae jaenanl
aKTyaJbHIIINM 3aB/ISIKA CTPIMKOMY 3POCTaHHIO 00CST1B 1H(POpMaIlii, 110 TeHEPYIOTh
KOpPHUCTYBaul. B 0ocTaHHI POKH 3HAYHOO MIPOIO PO3LIUPHIINCS MOKIIMBOCTI 300py Ta
OOpOOKM BENUKUX OOCSTIB HEBIOPSJKOBAHUX TEKCTOBUX JAHUX, IO J03BOJISE
KOMITaHIsIM Kpalle po3yMITH MOTpeOu Ta BIATYKU CBOIX KJi€HTIB. CydyacH1 MiIX01u
JI0 aHali3y TEKCTOBUX JaHUX 30CEPEIKYIOThCS Ha BHUSBJICHHI TEHACHIIIN,
CEHTUMEHTY, TEMAaTHYHOMY MOJICJIIOBaHHI Ta  pO3Mi3HABaHHI  IHTEHIIH
KOPUCTYBauiB, 110 BIJIKPUBA€E HOBI MOKJIMBOCTI JUIsl TOKpPAILIEHHS MNPOAYKIIi,
MapKETUHIOBUX CTPATEriil Ta 0OCIyroByBaHHS KJIIEHTIB.

Texnosorii 06po6ku npupoHoi MoBu (NLP) 1 MmammmHHOrO HAaBYaHHS JISATIN
B OCHOBY OLTBIIOCTI Cy4aCHUX METO/IIB aHAI3y TEKCTY. BUKOpUCTaHHS alropuTMiB
NLP no3Bojsie aBTOMaTMYHO BHUSIBISTH KIFOYOBI ClIoBa, (pa3d Ta KOHIICTTH,
BUTATATH KOPHUCHY 1H(OpMAITliIO 13 TEKCTy Ta aHaJIi3yBaTH eMOlliifHe 3a0apBiIeHHS
(CEeHTUMEHT) BIATyKiB. MeTOAM MAaIIMHHOTO HABYaHHS, 30KpeMa HaBYaHHS 3
MIIKPITIJICHHSAM Ta TJIMOOKEe HaBYaHHS, 3a0€3MeuyloTh 3/IaTHICTh CHCTEM
aJanTyBaTUCs J0 3MIHHHX YMOB 1 TMOKpallyBaTH SKICTb aHali3y 3 4Yacow,
BpPaxoBYIOUH HOBI JIaHI.

OmHuM 3 KITIOYOBUX HAIPSMKIB € CEHTUMEHT-aHali3, SKUH BH3HAYAE
EMOILIITHUI BIATIHOK TEKCTY Ta JOMOMArae po3Mi3HATH MO3UTHBHI, HETATUBHI YU

HelTpanabHl BIATYKU. Lle 0cOOIMBO IIHHO y KOHTEKCTI €EeKTPOHHOI KOMepIlii, Je
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BIITYKH KIIIEHTIB MalOTh BEJIIMKE 3HAUCHHS [JIs pemyTallii ToBapiB 1 OpeH/IB.
ABTOMAaTH3AITiS POIIECY aHATI3Yy CEHTUMEHTY JJO03BOJISIE IIIBUAKO 0OPOOIIATH BETHKI
oOcsirM JTaHMX 1 OTPUMYBATH IIIHHI 1HCAWTHU IOJO CHPUHHATTS MPOIYKIIil
KOPUCTYBauyaMH.

TemaTuyHe MOJETIOBaHHS € M€ OJHUM €(PEKTUBHUM IHCTPYMEHTOM IS
aHaJi3y TEKCTOBHX JaHUX, SKUH J103BOJIAE 1eHTH(]IKyBaTH Ta Kiacu]ikyBaTH
BEJIMKI 00CSTH TEKCTY 3a TEMAaTHKOIO 6€3 He0OX1THOCTI MOMepeAHHOI0 MAPKYBaHHSI.
Mopeni, Ttaki sk Latent Dirichlet Allocation (LDA) Tta BERTopic,
BUKOPUCTOBYIOTbCS [l BHUSBIICHHSI TPUXOBAaHUX TEMATUYHUX CTPYKTYp VY
TEKCTOBHX JJAaHUX, 110 AOMIOMArae Kpaiie 3p03yMITH KOHTEKCT BIITYKIB Ta BUSIBUTH
3arajbH1 TPEHIU Cepell TyMOK KJIEHTIB.

Tabmuuga 1.1 npeacTaBisie TUNM MIAXOAIB 0 aHANI3y TEKCTOBUX JIaHUX Y

Tabmuus 1.1 - [lepeBaramu Ta HeIOTIKaMU MiXO/IIB IO aHAIII3y TEKCTOBHX

JIAHUX y €JEKTPOHHIN KOMepIii

Tun nmigxony IlepeBaru Henoaiku
Yacroruwmii anani3 | [Ipocrota y BukopuctanHi Ta | He BpaxoBye KOHTEKCT CIIOBa;
[1] PO3YyMiHHI; HIBuakicTs | Moe irHOpyBaTH CEMaHTHKY
00poOKH JaHHX
CeHTHUMEHT- MOoXIIHUBICTE OIIHKHY | 3aleKUTh BiJ SKOCTI HaBYaJIbHHUX
amamis [2, 3, 4, 5] | emomiitHOro 3a0apBiieHHs | JaHUX; Moxke OyTH ynepemKeHuM
TEKCTIB; ITigxoauThb VIS
aBTOMaTH3aril BITYKiB
KJIIE€HTIB
Knacudikamis Bucoxka TouHicTh | [Torpedye BenuKoi KiTbKOCTI Py4HO
TekcTy [6, 7] pO3Mi3HaBaHHS TEMATHKH | aHOTOBAHUX JAHUX IS HaBYAHHS,
TEKCTY pu HasgBHOCTI | CkimamHocTi 3 ipoHi€l0  Ta

OCTaTHBOI KIJIBPKOCTI JaHWX | IBO3HAYHICTIO
JUTSL HAaBYaHHS

Tematnune ABTOMaTHYHE BHUSIBJICHHS TeM y | Bucoka  ckmamHICTh — MOJCIEH;

MOJICTFOBaHHS [8, | BENMKMX TEKCTOBUX KOJIEKIisX; | HeoOXiqHICTh y BeNMKIN KiJIBKOCTI

9, 10] BusiBnenns MPUXOBAHUX | OOYUCITIOBAIBLHUX PECYPCIB
3B'SI3KiB MK TEKCTaMH

Excrpaxmis InenTudikaris KOHKpeTHHX | CKJIaHICTh Y BU3HAUEHHI 3B'SI3KIB

C€HTHTCTIB [11, | oci0, wmicub, oprasizamii y | Mix CHTUTCTAMU, Moxe

12] Tekcrax; [lonermenns nouryky | motTpedyBaTtu J0JaTKOBOI 0OpoOKHU

iHdopmaii JUTSL BUBHAYEHHS 3B'I3KIB




14

3aBAsSKUA MOCTIMHOMY PO3BUTKY TEXHOJOT1M OOpPOOKM MPUPOIHOT MOBU Ta
MAITMHHOTO HABUYaHHS, aHAJ3 TEKCTOBUX JaHUX Yy €IEKTPOHHIN KOMEpIIii cTae Bce
Oulblll THY4YKMM 1 ToyHUM. lle H03BoJisle KOMIaHISIM HE TUIBKM BUSIBIATA Ta
BUPIIIYBAaTH MTPoOJIeMH y BIIHOCUHAX 3 KJI€HTAMHM, ajie i MPOrHo3yBaTh ManiOyTHI
TEHCHIIIT, aJanTyBaTUCA 10 3MIH Y CIIO>KMBAIIbKUX MepeBarax Ta popmMyBaTu OLIbIIl

e(heKTUBHI CTpaTerii B3aEMOIII.

1.3 Bwulip mepcrneKTUBHOTO NMUIAXY 1 TOCTaHOBKA 3a7adi TOCIIKEHHS

AKTyanpHICTh aHaji3y TEKCTOBMX JaHUX B EJIIEKTPOHHIA KOMepIli B
Cy4acHOMY ULU(PPOBOMY CBITI HEMOXJIMBO TEPEOLIHUTH. 3aBASKU LIUPOKOMY
MOIITUPEHHIO IHTEPHETY Ta 3pOCTAI0Uii JOCTYIMHOCTI TU(PPOBUX TEXHOJIOT1H, 00CATH
reHEpOBAaHUX KOPHUCTYBauaMU JaHUX B IHTEPHET-Mara3vHax CTPIMKO 3POCTalOTh.
Biaryky Kil€HTIB, ONUCU TOBapiB, GOpyMHU ISl CIOKHBAa4yiB — BCE 1€ MICTUTH
Oe31iHHy 1H(]OopMaIrito, sKa MOxe OyTH BUKOPHCTAaHA JIJIsl MOKPAIIEHHS MMPOIYKTIB,
CEpBICIB, MAPKETUHTOBHUX CTPATETiil Ta KIIEHTCHKOTO JOCBIAY. AJie AJid TOro, 11100
LIHHICTh IMX JaHUX Oyjia B MOBHIM Mipl peani3zoBaHa, HEOOXiAHO €(PEKTHBHO iX
aHaTI3yBaTU Ta 1HTEPHPETYBATH, III0 POOUTH aHAJI3 TEKCTOBUX JAHUX KIIFOUOBUM
1HCTPYMEHTOM JJIsl KO’KHOT'O OHJIAH-013HECYy.

3 PO3BUTKOM TEXHOJOTIH MITYYHOTO IHTEIEKTY Ta MAIIMHHOTO HaBYaHHS
3'sIBUJIACh MOJKJIUBICTh aBTOMATH3yBaTH TpOIlecH 300py, OOpoOKH Ta aHamizy
BEJIMKHUX 00CATIB TEKCTOBOI 1H(opMaIlii. Bukopuctanus Takux METOJIB sIK 00poOKa
npupoaHoi moBu (NLP), cemanTiunmii aHami3, TeMaTUYHE MOJICTIOBAHHS JI03BOJISE
BUSIBJIISITU TPEHJW, BU3HAYATH HACTPOI CHOXKHMBayiB, Kiacu(iKyBaTU BIATYKH 3a
TEMaMH, Ta BUTATYBATH KOPUCHY 1HGOPMAIIiIO, IKa MOXKE CIIYTYBaTH OCHOBOIO JIJISI
cTpaTeriuHux Oi3Hec-pilieHb. Takui MiAXia A03BOJISE KOMIMaHisiM OyTH OUIbII
THYYKUMU Ta aJalTHBHUMH J0 3MiH HA PHUHKY, a TAKOXK KpaIlle PO3yMITH MOTpeOH

Ta OAKaHHA CBOIX KJIIEHTIB.
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Ha nogaTtok 10 KoMepIiiHO1 IIIHHOCTI, aHaI13 TEKCTOBUX JaHUX Ma€ 3HAUHHM
BIUIMB Ha MOKpPAIEHHS KOPUCTYBAIbKOTO TOCBIAY. 3MaTHICTh IIBUIKO BUSIBIISATH Ta
pearyBaTd Ha HETaTHUBHI BITYKH, BU3HAYaTH 3TaJKUM Mpo AedeKTHu ToBapiB abo
npoOiemMu 3 O0OCIyrOBYBaHHSIM, HAJa€ KOMIIAHISIM MOKJIMBICTh OIEPATUBHO
BUpIIIyBaTH MpPOOJEMH Ta MOKpAIlyBaTH SKICTh CBOIX MOCIyr. BinmosigHo,
1HBECTHIIIi B PO3BUTOK 1HCTPYMEHTApIO JJI aHaNI3y TEKCTOBUX JAHUX HE TIIbKH
CHPHSIOTH 301TBIIICHHIO TPUOYTKIB MIJITXOM ONTUMI3aIlil MPOAYKTOBOTO MOPTQOIIIO0
Ta MAapKETUHIOBUX CTPATETii, aje i 3MIHIOIOTH JIOSUIBHICTh KIIEHTIB 32 PaXyHOK
MOKpAIICHHS SKOCTI OOCIYyrOBYBAaHHS Ta BIJAMOBIJHOCTI TOBapiB OYIKYBaHHIM
CIIO’KMBAYIB.

Metoro pobotu € po3podka Ta BIPOBAHKEHHS KOMIUIEKCHOIO HiAXOAY 10
aHai3y TEKCTOBUX JAaHUX B EJEKTPOHHINA KOMEPIl 3 BUKOPUCTAHHSM METO/IB
00poOku pupoHoT MOBH (NLP) Ta MammmuHoro HaByanus. et miaxia nependayvae
aBTOMATHU3alIllI0 TPOLIECIB 300py, OUHUIICHHS, aHATI3y Ta IHTEpHpeTali BEJIUKUX
00CATIB TEKCTOBHX JAAHUX 3 METOIO 1€HTU(IKAIIT KIFOUOBUX TPEHIB, BUSBIICHHS
HACTPOiB KOPUCTYBaYiB, Ki1acudikallii BIATyKiB Ta eKCTPaKI(ii KOpUCHOI iHhopmaIrii
JUTSL IATPUMKH TIPUMHSITTS pillieHb B O13HEC.

1 JIns gOCSTHEHHs MOCTaBJIEHOI METH OyJ10 BU3HAYEHO Ta MOCIIJOBHO BUPIIIEHO
HACTYTIHI 3aBJaHH:

2 BuBuWTH KJIIOYOBI MOHATTS Ta TEPMIHOJOTIIO, SKi 3aCTOCOBYIOTHCA B cepi
€JIEKTPOHHOI KOMepLii, 1715l 3a0e3MeUeHHs MPAaBUIIbHOTO PO3YMIHHS KOHTEKCTY
JIOCIIIKEHHS.

3 [IlpoBectn ornsax CydacHMX TIAXOMAIB JI0 aHaNI3y TEKCTOBUX JaHUX Y
CJICKTPOHHIM KOMEpIIii, 30KpeMa METO/iB OOpOOKM MPUPOJHOT MOBHU Ta
MAIIMHHOTO HaBYaHHSI.

4 TlpoanHamizyBaTH ICHYIOUl I1HCTPYMEHTH Ta QJIrOPUTMU MJid MONEPETHbOT
0oOpoOKM JaHMX, BKJIIOYAIOYM OYMIIECHHS, HOpMaJi3allilo Ta CTPYKTYpyBaHHS

TCKCTOBUX JaHHUX.
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5 Po3pobutH METOAWMKY MOJIETIIOBaHHS TEM BIATYKIB KOPHUCTYBayiB 3
BukopuctanuaMm anroput™is LDA, BERTopic ta LSA nns BusiBieHHs
OCHOBHHMX TEMaTUYHUX KJIACTEPIB.

6 CropoekTyBaTu Ta pealli3yBaTH aJIrOpPUTM MOJICIIOBAHHS TEeM BIATYKIB B
CIEKTPOHHIM KOMEpINii, 3a0e3lmeuylodd MOro I1HTErpamiro 3 Cy4aCHUMH
TEXHOJIOT1IMH OOPOOKH TEKCTY.

7 TlpoBecTn eKCIIEpUMEHTAILHY TIEPEBIPKY PO3POOJICHOTO aITOPUTMY Ha
peanbHUX HaOoOpax NaHWX 3 METOI0 OIIHKKA HOro €(pEeKTUBHOCTI Ta TOYHOCTI
BUSIBJICHHSI TEM.

8 BukopucToByBaTH KOMIUIEKC METPUK IS OLIIHIOBAHHS SAKOCTI poOOTH MOJET,
BKJIFOUAIOYM TOYHICTh, MMOBHOTY, F1-cepeaHe Ta 1HII MOKAa3HUKHU JJIsl aHAI3Y
PE3yJbTaTUBHOCTI MOJICTIOBAHHS.

9 Po3pobutu pekoMeHaIlil m0/10 BAKOPUCTAaHHS Pe3yIbTaTiB aHai3y TEKCTOBUX
JAHUX B CTPATETIAX YMPABIIHHS Ta MApKETUHTY B €JNEKTPOHHIN KOMepIli, a
TaKOX ISl MOKPALIEHHS B3aEMO/IIT 3 KIIIEHTaMHU.

3aBaanHs 1-3 MaroTh OyTH PO3TISHYTI B TEOPETUYHUX PO3ALIAX TUTIIIOMHOI
poOoTH, a 3aBlIaHHA 4-7 — y NPAaKTUYHHUX PO3JAUIAX, IO OXOIUTIOIOTH PO3POOKY,

OLIIHKY Ta TECTYBAaHHA aJITOPUTMY .
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2 AJITOPUTMIYHE TA IHOOPMAIIMHE 3ABE3IIEUYEHHS
MOJIEJIFOBAHHS TEM BIJAI'VKIB B EJIEKTPOHHIN KOMEPIIIT

2.1 Tlomepennst o6pobOka gaHUX

[Toriepenus 00poOka TEKCTOBHX JaHUX € KPUTUYHHUM €TarioM B 0OpoOIli
npuponaHoi moBu (NLP), skuii mepemye MonemtoBaHHIO TeM ab0 OyIb-sKOMY
IHIIOMY 3aJyMy aHamizy TekcTy. Llei nmporiec BKiItouae cepito Tpanchopmarii, ski
MpU3HAYEH1 JJIsI HOpMati3allii TeKCTY, 3SMEHIICHHS HOT0 pO3MIpHOCTI Ta BUIIJICHHS
CYTT€BHX JIHIBICTUYHUX OAMHUIL. MeTor0 nonepeaHboi 0OpoOKH € MepeTBOPEHHS
"cuporo" TEKCTy B CTPYKTypoBaHy (opmy, 110 MIIJAEThCS aHaNi3y, MPU LbOMY
30epiratouM BaXJIMBY 1H(OpMAII0O Ta 3HWXKYIOUHM BIUIMB HEIH()OPMATUBHUX
€JIEMEHTIB.

HeindgopmatuBHi cHUMBOJIM, Takl SK JTOJATKOBI TPoOLIHM, TaOysIii ado
NEPEHOCH PAJIKIB, MOXYTb CIOTBOPUTH JIHIBICTUYHY CTPYKTYpy TEKCTy Ta
BIUTMHYTH HA SKICTh MOJAJBIIOTO aHali3y. BumanenHs 3aiiBux mpoOisiiB BKIIOUYAE
3aCTOCYBaHHS  pEryJsipHUX BHUpa3iB ab00 BOyJOBaHMX  (QYHKLIM  MOBHU
porpamMyBaHHS JJi1 HOpMauli3alii IpoOITbHUX CUMBOJIIB.

B koHTeKkcTi aHami3y TEKCTY, MPOIYIIEHI 3HAYEHHS B TOJSAX, IO MICTAThH
TEKCTOB1 JlaHl, MOXYTb BIUIMHYTH Ha pe3yJbTaTH aHali3y. 3anoBHEHHS
MPOMYIIEHNX 3HAaYeHb MOPOXKHIMH psiikaMu (") M03BoJIE€ 30€pEerTH CTPYKTYpPHY
LUTICHICTh JaTaceTy, CIPOIIyI0ud 00pOOKY TEKCTY Ha MOJAJbIINX eTamax.

HopwMmamizaliiss JTeKCHYHUX OJWHHIb TEKCTY, BKJIIOYAIOYM BHUIPABICHHS
NOMMJIOK JIPYKY Ta HEBIAMOBITHOCTEN y Ha3BaX KaTeropii, € BaXJIMBOIO 33J1a4€l0
I 3a0e3leUeHHsS KOHCHCTEHTHOCTI JaHuX. Ile Moke BKIOYaTH MaIlHT
CUHOHIMIYHMX Ha3B JI0 €IMHOTO CTaHIApTy a00 aBTOMATHU30BaHE BUITPABJICHHS
MTOMUJIOK 32 JIOTIOMOTOIO0 aJITOPUTMIB PO3Mi3HABAHHS Ta KOPEKI(li TEKCTY.

Tokeni3ailis mossAirae B po30UTTI TEKCTY Ha MiHIMaJIbHI CEMaHTUYH1 OJUHUII

(TOoKeHm), 3a3BU4ail cioBa abo ¢pa3zu. MaTeMaTHdHO 1€ MOXKHA MPEACTABUTH SIK
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MIEPETBOPEHHS TEKCTOBOi CTPIYKKM | Ha MOCTIIOBHICTh TOKEHIB {ti,t,,...,t,}
Bunanenus cron-cimiB (CIiB, 0 HE HECYTh 3HAYHOI CEMaHTUYHOI Barw, sk "i", "B",
"Ha") JO3BOJISIE 3HU3UTH PO3MIPHICTH TEKCTOBHX JaHUX Ta 30CEPEIUTHCH Ha
BaYXIMBHX JICKCHUHUX OJMHHUIISX.

Jlematu3zarist - 1ie mpoIiec MEePeTBOPEHHs clioBa Ha Horo 0a3oBy, abo JeMmy,
dopMy 3 ypaxyBaHHSM HOro MOPQOJOTIYHUX XapaKTePUCTUK. MaTeMaTHYHO,
JemMatu3aillisi KO)KHOTO TokeHa t; B T Moxe OyTu mpeactaBieHa sik QyHkiis L(t;),
mo BimoOpaxkae t; Ha BigmoBigHy jJemy [;. Lleir mporec momomarae 3MEHIIUTH
BaplaTUBHICTH ()OPM CJIOBA B TEKCTI, CIPOILYIOYH MMOJATBIINIA aHa13.

3aranom, nomnepeaHss o0poOKa TEKCTy CTBOPIOE OCHOBY ISl €(hEKTUBHOTO

TCMAaTHYHOI'O MOJCIIOBAHHA Ta THIITIX 3aBJdaHb NLP, SMCHIIYIOYH BIUIMB IIyMY B

JAHUX Ta I1JIBUILYIOYH SIKICTh OTPUMAHUX MOJENEH.

2.2 MoaenroBaHHS TEM

2.2.1 Monens LDA

Mogens Latent Dirichlet Allocation (LDA) € GaifeCOBCbKOIO reéHepaTUBHOIO
CTATHCTUYHOIO MOJICIUIIO, SIKa IO3BOJISIE BUSBUTH JIATCHTHI TEMH Y BEJIMKIA KOJISKIIIT
TEKCTOBHX JOKyMeHTiB. LDA mnpumyckae, 1o KOXEH IJOKYMEHT MOXe OyTu
MIPEICTABIICHUM SIK CyMIIIl TE€M, JIe KOKHA TeMa XapaKTepU3Yy€EThCS PO3MOIITIOM CIIiB.

Hexait D - mHoxuHa A0KyMeHTiB, W - MHOXHHA CliB y Kopmyci, 1 T -
MHOKHHA TeM. J1J1s koxkHoro gokymeHTa dED Ta KoxkHOTrOo ciioBa WEW B TOKYMEHTI,
LDA mozaemoe iimoBipaicTs P(W|d) sik:

P(wld)=XterP(wIt)P(t1d)
ne:
o P(wlt) - iiMmOBiIpHICTB clTOBa W 3'SIBUTHCS B TeMi t,

« P(tld) - iimoBipHicTh Temu t B JokyMeHTi d.
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[TpunymenHs:

1. Posmonin [ipixyie ans teM y gokymeHTax: st KoKHOTO JoKymeHTa d,
posnozin tem P(tld) € BumaakoBoio BETHYHHOLO, IO HiAKOPAETHCS PO3MOILITY
Hipixye 3 mapaMeTpoM a., IKHH € TineprnapaMmeTpoM MOJISII.

P(t|d) ~ Dirichlet(a)

2. Posnmomin Jlipixsie nis ciiB y Temax: AHaJOTIYHO, JJI1 KOXXHOI TeMmu t,
po3nozin ciiB P(Wt) miakopserbes posmoainy Jipixie 3 mapameTpom £, 1o
TaKOX € TirneprnapameTpoM MOJEI.

P(w | t) ~ Dirichlet(p)
Anroputm:

1. Imimam3amnis: BunaakoBo 1HIMaM3y€eTbCs PO3MOILT TEM ISl KOXKHOTO CJIOBa
B KO’)KHOMY JTOKYMEHTI Ha OCHOBI ¢ Ta f5.

2. OnoBnenHsa 3a [100ca: BukopuctoByroun 3pa3kyBaHHs 3a ['100ca,
OHOBITIOIOTHCSI TIPUCBOEHHS TEM CJIOBaM B JOKyMEHTaX, MaKCHUMI3YIOUH
CYMICHY UMOBIPHICTh MOJIEI.

[Ticns 30iry mogmem, P(wlt) ta P(t|d) moxyTs OyTH BHKOpHCTaHI IS
iHTepnpeTalii TeM B JOKyMeHTaxXx. TemMu MOXyThb OyTH MpeCTaBJICHI uepes
HaWOIBII KUMOBIPHI CJIOBA, a TOKYMEHTH - Ye€pe3 HalO1IbIIl HMOBIPHI TEMHU.

Mopens LDA Hanmae mOTYyXHHH IHCTPYMEHT ISl PO3YyMIHHS CKJIQIHOI
CTPYKTYpH JIATEHTHUX TE€M Yy BEJIMKMX TEKCTOBUX Koyekuisix. Yepes ii OaliecoBy
IPUPOJLy Ta THYUKICTh y MojentoBanHi, LDA 3Haliuia 3acTOCYBaHHS y IIUPOKOMY
CIIEKTp1 JOMEHIB BiJ aHATI3y COILlaIbHUX Mejia 10 aBTOMAaTUYHOTO PE3IOMYBaHHS

TEKCTIB.

2.2.2 Mogaens BERTopic

Mopaenr BERTopic € cydacHUM METOJIOM JUIsi BUSIBJICHHS TEMaTHUKH B

TEKCTOBUX JIaHUX, SIKUW 0a3yeThcsl HA BUKOPUCTAHHI MEPEeIOBUX TPaHC(HOPMEPHHUX
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mepex, Takux sk BERT (Bidirectional Encoder Representations from
Transformers). Bigpi3astounch Big TpaauUIHHUX MTIAXOAIB  TEMATHYHOTO
mozemtoBanHs, sSk-oT LDA, BERTopic BukopucTtoBye rimbOOKe HaBUYaHHS Ta
BEKTOpHI TmpeacTaBieHHs ciiB  (embeddings) s kpamoro 30epekeHHs
CEMaHTUYHUX BITHOIICHBb M1k CJIOBAMH Ta IIIBUILECHHS SKOCTI BU3HAYCHHS TEM.

OCHOBHI KOHIIENIIIi:

o Tpanchopmepni mepexi: BERT Ta inmi TtpanchopmepHi Moneni 3aaTHi
3a0e31e4yBaTl KOHTEKCTHO 3aJI€KHI BEKTOPHI NPEJICTaBICHHA ISl CIIB Y
BEJIMKUX TEKCTOBHX KOpIyCax, BPaxOBYIOUM JBOHAIIPABIIEHI KOHTEKCTU
(BJ1BO Ta BOPABO B1Jl JAHOT'O CJIOBA).

o Bexropui mpencraBnenns (Embeddings): CioBa Ta  1OKyMEHTH
MPENCTABIIAIOTHCS SIK BEKTOPU B 0araTOBUMIPHOMY MIPOCTOPI, 1€ CEMAHTHYHO
CXOK1 OJIMHUIII pO3TAIllOBaH1 OJIMKYE OJHA A0 OJHOI.

Hexait wy, w,, ..., W, - TOCIIIOBHICTb CJIiB Y JOKYMEHTI, a e(W;) - BEKTOpHE
MpeCTaBJICHHS clioBa W; oTpuMane 3a gonomoroto BERT. Tosi koxeH J0KyMEHT
D moxna npexacraButu sik Bektop E(D) = f(e(wy),e(wy),...,e(wy)), ne f -
arperytoua QyHKIIis, 110 00'€IHY€ BEKTOPH CJIIB Y BEKTOP TOKYMEHTa. 3a3BU4ail s
f BUKOpUCTOBYIOTH cepenHe 3HaueHHS 200 SVD (METO/] rOJIOBHUX KOMITOHEHT) ISt
3HIDKEHHS PO3MIPHOCTI.

[licns oTpUMaHHS BEKTOPHUX TMpPEACTaBI€Hb JMJIg BCIX JIOKYMEHTIB
BUKOPHCTOBYIOTbCS METOAM 3HWXKEHHS po3MmipHOocTi (Hanmpukiaa, UMAP) Ta
kiacrepu3anii (Hanpukian, HDBSCAN), mo6 rpynyBaTé JOKYMEHTH 31 CXOXKHM
CEMaHTHUYHUM 3MICTOM.

Hexait V = {E(D;),E(D3),...,E(D,,)} - MHOXHHa BEKTOpIB JOKYMEHTIB.
3acrocyBanas UMAP no V meperBoproe koxkeH BekTtop E(D;) B HOBHUIl BEKTOp
U(D;) y mpoctopi 3amkeHoi po3mipHocTi. [Totim, BukopuctoByroun HDBSCAN Ha
muoxusi {U(D;),U(D,),...,U(D,,)}, orpumyemo kmnacrepu {Cy,Cs,...,Cy}, ne

KOKeH Kiacrep Cj BIJIIIOB1Ia€ MEBHIN TEMI B JaHUX.
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Koxen xmacrep C; mnpencTaBise TeMy, 1 Ui IHTEpHpeTanii  TeMu

aHaI3yI0ThCS HAMOLIBII pEnpe3eHTATHBHI CIIOBA Ta JOKYMEHTH I[bOTO KJacTepa.
Penpe3eHnTaTuBHI ClI0Ba MOKYTh OyTH BU3HAUEHI Uepe3 aHaIi3 YaCTOTHOCTI CJIOBA B
KJIacTep1 MOPIBHSAHO 3 HOT'0 YaCTOTHOCTI B 1HIIIMX KJacTepax.

Monens BERTopic BigkpuBae HOBI MOXJIHMBOCTI JJIsi TEMaTHYHOTO
MOJICJIIOBaHHS, 3a0e3Neuyloun TaulIne po3yMiHHS CEMaHTHYHHUX CTPYKTYp ¥
TEKCTOBUX JaHUX. BUKOpHCTaHHA TpaHCPOpPMEpHUX MOJENeH i TeHeparli
BEKTOPHUX IMPEJCTABIEHb CIIIB Ta JOKYMEHTIB Pa3oM 13 3aCTOCYBaHHSIM Cy4aCHHX
METO/I1B 3HMKEHHS PO3MIPHOCTI Ta KJacTepu3allii 103BoJIsi€ €(hEKTUBHO BUSIBIISTH

Ta IHTEPIPETYBATH JATEHTHI TEMHU.

2.2.3 Monens LSA

JlatenTHuil cemanTuunuii ananiz (LSA) € MeTogoM 3HUKEHHS PO3MIPHOCTI
Ta BUSBJICHHS JIATEHTHOI CEMAHTHKH Y KOJIEKII] TEKCTOBHUX JOKYMEHTIB 3a
JIONIOMOTOK0 CTaTUCTUYHOIO MojeNtoBaHHs. LleHTpanbHuMm enemeHtoM LSA €
JCKOMIIO3HMINSI ~ MAaTpHI  TEepPMiH-TOKyMeHT (term-document matrix), mo
MPEICTABIIAE€ BIIHOCHHU MDK CJIOBaMH (TepMiIHaMH) Ta JOKYMEHTAMH Yy BUIJISI
BEKTOpIB y OaraTOBUMIPHOMY MPOCTOPI.

Hexait A o3Hauae MaTpHIlO TEPMIH-JOKYMEHT PO3MIpHOCTI MXN, me m -
KIJIBKICTh YHIKQJIbHUX TEPMIHIB y KOPIYCI, @ N - KUTbKICTh TOKyMeHTiB. EnemeHT aij
maTpulli A BijoOpaxae Bary (4acToTy) TEpMiHY | y TOKYMEHTI |.

LSA BukopucroBye cuHrysipHuii po3kian (Singular Value Decomposition,
SVD) matpuiii A, po3kiagarouu ii Ha TpU MaTPUILL:

A=UxVT

ne:

o U - oproronaiapHa MaTpuIls pO3MIpHOCTI MXM, CTOBIIIII K01 (J1IBI CUHTYJISAPHI

BEKTOPH) BIOOPaKat0Th TEPMIHH Yy CEMAaHTUYHUX PO3MIpax,
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e X - JllarOHaJIbHa MATPHUIIS PO3MIPHOCTI MXN, €JIEMEHTH JlaroHajil SKOi
(CHHTYISIpHI 3HaYEHHS ) TPEACTABIISIOTH BAXKIIMBICTh KOKHOTO CEMaHTUYHOTO
posmipy,

« VT - TpancnoHoOBaHa OPTOroHaIBHA MATPHUL PO3MIPHOCTI NXN, CTOBILI AKO1
(mpaBl CHHTYJISIPHI BEKTOPH) BiAOOpa)xaroTh JOKYMEHTH Y CEMaHTHUYHHUX
po3Mipax.

Jlnsg  3HWKEHHS pO3MIpHOCTI Matpuii A Ta BUAUICHHS JIATEHTHHX
CEMAaHTHUYHUX pO3MipiB, K HaAMOUIBIINX CHHTYISIPHUX 3HAYCHb Y MATPHIN X
30epiraloThcs, a pemra OOHYJsoThesa. Lle BiAmoBimae B3SATTIO K-paHToOBOTO
HaOJMKEHH BUX1AHOI MaTpuill A, 110 MiHIMI3Y€ MMOMUJIKY BIATBOPEHHS Y HOPMI
dpobeniyca:

Ay = U2 VF

ne U, X, 1 V¥ - wmaTpumi, oTpuMani B pe3yibTaTi BHAleHHS
CTOBMIIIB/PSAIKIB, 110 BIMOBIJAIOTH BUIAJICHUM CUHTYJIIPHUM 3HAUCHHSM.

JlaTeHTHI CeMaHTUYHI pO3MIpU, BHU3HAYEHI CTOBHOISIMU MaTpuii Uy,
MPEACTaBIAIOTh COO0K0 CyMIllll TEPMIHIB, IO BIJOOpPaXKarOTh KIOUOBI KOHIICMINT
abo TemMH y KopIiyci. AHaJIOTI4YHO, JOKYMEHTH, IPEICTABIICHI CTOBIIIMUA MaTpPHIIL
VI, po3TamoByIOTECSA Y IPOCTOPI IMX TEM, JO3BOMAIOUN OLUHUTH iX CEMAHTHUHY
OJIM3BKICTh Ta BIIHOCUHHU.

JlaTeHTHMII ~CeMaHTUYHUW aHalli3  JO3BOJISIE  PO3KPUTH  TMPUXOBAHY
CEMaHTUYHY CTPYKTYPy Y BEIUKHX TEKCTOBUX KOpITycax, 3a0e3Meuyrydn
THCTPYMEHT JJIs1 3HUKEHHS PO3MIPHOCTI, KJIaCTEpHU3allii Ta MOIIYKY 32 CEMAHTHUKOIO.
LSA 3acTocoByeThCcsi y MHPOKOMY crekTpi 3amad NLP, Bkmtouaroum moIIyk

1H(dOopMaIlii, aBTOMaTUYHE PE3IOMYBaHHS Ta aHaJi3 CEHTUMEHTY.

2.3 AJTOpUTM MOJIETIOBaHHS TEM BIATYKIB B €JIEKTPOHHIN KOMepIii
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Jlami po3ristHeMO MO-KPOKOBUM anroput™ (puc.2.1), Mo omucye Mpoliec
BripoBapkeHHs] NLP TemaTnaHOro MOAEIOBaHHS ISl aHAJTi3y BIATYKIB KJTIEHTIB B
CJIEKTPOHHIM KOMEPIIii, 30KpeMa Il OpeHay *KIHOYOoro ojsiry. MeTor € BUTST
TEMaTUYHUX TPYI, MOB'SA3aHUX 3 IepeBaraMu Ta MpodieMaMu KI€HTIB, TAKUMU SIK
SKICTh TIPOIYKIIii, YaC JOCTABKH, HEBIAMOBIAHOCTI PO3MIPY Ta KOJILOPY.

[To-xkpokoBHI AITOPUTM:

1. 3aBaHTaXEHHS JAaHUX
1.1.ImnoptyiiTe HeoOXiH1 010a10TEKH: numpy, pandas, matplotlib.pyplot.
1.2.3aBanTaxkte HaOlp MaHUX 3 BIATYKAMU MPO SKIHOYUN EIEKTPOHHUI
KOMEPIIIHUN OAST 3a JOMOMOT010 pandas.
1.3.Bi106pa3iTh nepiiii KiibKa psiiKiB, 00 3p03yMITH CTPYKTYPY JaHUX.
2. Orsan nanux
2.1.BuxopuctoByiite meroa .info(), mo0 oTpumatu OrisA HaOOpy [MaHUX,
BKJIFOYAIOYHM HA3BU CTOBIIIIIB Ta TUIU JAHUX.
2.2.1lpoanamizyiiTe poO3MOIiN BIATYKIB 3a PI3HUMH pPEUTHHTAMH, BIKOM Ta
KUIBKICTIO TIO3UTUBHUX BIITYKIB, BAKOPUCTOBYIOUHU T1ICTOTPAMH.
3. Tlomepenns oO6poOKa qaHUX
3.1.04ncTiTh 1 MOTIEpETHBO 0OPOOITH TEKCTOBI AaHi:
3.2.Bunanite 3aiiBi mpoOiim.
3.3.3amoBHITh IPOMYIIEHI 3HAYCHHS MOPOKHIMH PSIKAMHU.
3.4.BunpaBTe NOMUJIKH JIPYKY Ta HEBIAMOBIIHOCTI B HAa3BaX KaTEropi.
3.5.TokeHi3yiiTe TEKCT BIATYKIB 1 BUJATITH CTOIM-CJIOBA.
3.6.3a GakaHHSM, TTPOBEIIThH JIEMATU3AIlIIO ISl 3BEJICHHS CIIB JI0 iX 0a30BUX
dhopm.
4. MopenroBaHHS TEM
4.1.Moxens LDA
4.1.1. Peanizyiite moaens Latent Dirichlet Allocation (LDA) 3a nonomorozo

010J110TeK, TaKUX K gensim.
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4.1.2. CTBOpITh CIOBHUK 1 KOpmyc, HeoOxiaH1 st LDA.
4.1.3. HaBuite Mmogens LDA nHa xoprryci.
4.1.4. OuiHiTh MOJENIb, BUKOPHUCTOBYIOUM KOT€PEHTHICTh TeM, M100
BU3HAYUTH ONTUMAIBHY KiJIBKICTh TEM.
4.2. Monens BERTopic
4.2.1. BcraHoBiTh Ta iMmopTyiite 06i0aioreky BERTOpIC.

4.2.2. 3acrocyiite Monens BERTOpIC 10 o4HIIIeHUX TEKCTIiB BiATYKIB.

Pucynok 2.1 - Airoput™ MOZENIOBaHHS TEM BIATYKIB B €JIEKTPOHHIN

KOMepIIii
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4.2.3. Ilpoananizyiite TeMH Uil PO3YMIHHS 3arajlbHUX TeM Yy BiATYyKax
KJTIEHTIB.
4.3.JlaTeHTHUN CEeMaHTUYHUMN aHai3
4.3.1. BuxopuctoByiite BekTopu3aiiro TF-IDF s nepeTBopeHHsS TEKCTOBUX
naHuX Ha Matpuirto ocobmuBoctedt TF-IDF.
4.3.2. 3actocyiiTe ckopoueHu cuHryssipauid poskiaj (Truncated SVD) ns
3HIKEHHS pO3MIPHOCTI.
4.3.3. locnipkyiTe MOSICHIOBAJIbHY 3MAaTHICTh, MO0 BHUPINIUTH KIUTBKICTbH
TEM.
5. BuchHoBok
Lle#t anroput™ HaJa€ BCEOCSHKHUM MIAXIJT 10 aHAII3Y BIJITYKiB KIIIE€HTIB 4epe3
TEMaTUYHE MOJICIIOBAHHS, TPOIOHYIOYN 1HCAUTH 1010 0COOJIMBOCTEN MPOAYKIIi,

K1 CIIPUSIOTH 3a/I0BOJICHHIO KJIIEHTIB, 1 chep 1Sl MOTIMIICHHS.
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3 ITIPOI'PAMHO-TEXHOJIOTTYHE 3ABE3IIEUEHHA

3.1 Tlomepennst o6podka gaHUX

Jlns po3pob6ieHoro (AMB.A0JATOK A) aaroputMmy oOpaHO Hallp JaHHX
(puc.3.1), mo mpencraBisie cOOOI0 KOJICKII0 BIATYKIB KIIEHTIB 3 JKIHOYOTO
CJIEKTPOHHOTO KOMEPIIiitHOrO BeOcalTy ozsry, sikuii oxorumoe 23,000 BIATyKiIB i
oiiHoK. e peanbHi kKOMepITiiiHi a1, aK1 0yJId aHOHIMI30BaH1; 30KpeMa, 3raJKu Mpo
KOMITIaHII0 y TEKCTI BIATYKIB 1 3arosioBkax Oynu 3amiHeHl Ha "pitednep". [laHi
MICTATb JACCITh XapaKTEPUCTHUK, BKIIOYAIOUN YHIKAIBHUM 17IeHTU(IKATOP OJTY, BIK
PELEH3EHTa, 3arojlOBOK Ta TEKCT BIATYKY, PEWTHUHT MPOAYKTY, 1HIAUKATOP
peKoMeHIallli MPOAYKTY, KUIbKICTh TO3UTUBHUX BIJIFYKIB, a TAKOXK KaTEeropialibHI
HA3BU BIIIUTY, IeTIapTaMEHTy Ta Kilacy npoayKTy. L{i xapakTepucTuku CTBOPIOIOThH
CIPUSTIIMBE CEPENIOBUILE [l TNTMOOKOI0 aHalli3y TEKCTY BIJITYKIB HA OCHOBI iXHIX

0araToBUMIPHUX aCTEKTIB.

Pucynok 3.1 — CtpykTypa HabOpy aHUX

Ha ocHOBi 4oTHPKOX TicTOrpam, MO BigoOpa)karoTh pi3HI acleKTH Habopy

JJAHUX BIATYKIB 3 JKIHOYOTO €JIEKTPOHHOTO KOMEpIi Oy, MOXHa 3pOOUTH
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HacTynHi crioctepexxeHHs. [lepuuit pucyHok (puc.3.2A) npecTaBisie TicTorpamy
JIOBKMHU TEKCTIB BIJTYKIB, € BUIHO, IIO OUIBIIICTH BIATYKIB MAalOTh JTOBXKHHY
omu3pko 500 cUMBOJIB, 3 BENMKUM IIKOM Ha MpPaBOMYy Kpai, II0 BKazye Ha
oOMeXXeHHsI JOBXHMHU BiAryky. Ha napyromy pucynky (puc.3.2b) 300pakeHO
pO3MOJiNT PEUTUHTIB TPOAYKTIB, 3 UITKUM JIOMIHYBaHHSM BHCOKHX OLIIHOK,
0COOJMBO OLIHKKA "5", III0 CBIIYUTH MPO 3arajjoM MO3UTHUBHHUI HACTPIA BIATYKIB.
Tpertiit pucyHok (puc.3.2B) mokasye po3noais Biky peCIOHICHTIB, 0 Mae GopMy
J3BOHA Ta MIJKPECIIOE OCHOBHY JeMorpadiyHy TIpyny KIIEHTIB Y BIKOBOMY
niama3oHi Big 30 mo 40 pokiB. Haperti, yeTBepTuii pucyHok (puc.3.2I") neMoHcTpye
PO3MOLT KUIBKOCTI MO3UTUBHUX BIJTYKIB Ha KOKEH BIATYK, /1€ OUIBIIICTD BIATYKIB
MalOTh HU3bKUI MO3UTUBHUN BIATYKOBHMH paxyHOK, 110 BKa3y€ Ha Te€, L0 MEHIIE

BIJITYKIB 3HAXO/STh KOPUCHUMH BEIMKA KUIBKICTh 1HIIUX KJIIEHTIB.

A. T'icrorpama JOBXHHHU BIJITYKIB b. I'icrorpama pedTHHTIB IPOIYKTiB

B. I'ictorpama BiKy KJII€HTIB I'. T'icrorpama KiIbKOCTi HO3UTUBHUX BiAT'YKIB

Pucynox 3.2 — I'icrorpamu criocTepexeHHs 1010 BIATYKIB KJII€HTIB Ha

KIHOYUH OJAT y eIEKTPOHHINA KOMepIii
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VY mporeci monepeaHpoi 00poOKK TaHOTO HAOOPY JAHHMX 3 BIATYKAMH IIPO
YKIHOYHUH OJISIT B €JIEKTPOHHIN KOMEPITii, Oy peTeIbHO OUYMIICH]I Ta HOpMaJli30BaH1
TekcToBl nois (puc.3.3). lle BxiIroyano BuaaneHHs 3aiiBUX MPOOLTIB, 3alIOBHEHHS
MIPOIYIIICHUX 3HAYEHb IMMyCTUMH PSAIKAMH, KOPEKITiF0 TIOMIJIOK Y Ha3Bax KaTeropii
Ta 3aMiHy CIIB s 3a0e3nedeHHsT KOHCUCTEHTHOCTI. [loTiM Oyso mpoBeneHo
TOKEHI3allll0 TEKCTYy BIATYKIB 3 TOJANbIIMM  BHJAJICHHSIM  CTOI-CIIB,
BUKOPHCTOBYIOUM KOpIyc Brown s BW3HAYEHHS CYTTEBUX TEPMIHIB Ta
BIJIKM/IAHHSIM OCTAHHIX CIIiB, SKIIO BOHM HE BXOIWIM N0 1bOro Kopmycy. Lle
JO3BOJTMJIO CKOPOTHUTH BIUIMB HECYTTEBUX TOKEHIB, SKIi MOXYTb CIHOTBOPHUTH
CEMaHTUYHY Bary BIATYKIB Ta 3aBaJUTH TOYHOMY aHalI3y CEHTUMEHTY YH

KJacudikaii Tem.

Pucynok 3.3 — I[Ipukiag ounileHnx JaHuX

[Tomanpmie nematusyBanHus (Puc.3.4) Ta 00poOka Oirpam (Puc.3.5)
JIO3BOJIUJIM YTOYHUTH KOHTEKCT Ta 30araTUTH CEMaHTUYHE 3HAYCHHS JlaHUX.
BuxopucroByroun neMarusariito, KO>)KHEe CJIOBO Oyio 3BeIEHO 10 CBOET 0a30BO1
dbopMH, IO MO3BOJISIE Kpalle 3ICTaBUTH CEMAHTHYHO IIOAIOHI TEpMIiHHU, HE
JUBJISTYUCh HA PI3HOMAHITHICTH iX MopdoJsioriyHuX Bapianiid. Baacminok msoro,

CYTTEBI CJIIOBOCTIONYYEHHsI (Oirpamu), siki 3'SBISITUCH Y TEKCTI BIATYKIB HE MEHIIE
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IBaALUATH pa3iB, OyiaM JOAaHI 0 KOPIYCYy SK OKPEeMi TOKEHH, IO JO03BOJIIE
MiCUJINTH aHali3 Ta 1HTEpIpeTaliio TeMaTUYHUX 3B'A3KiB. Ll 06poOka cTBOpIoe
MII[HYy OCHOBY I TOAAJBIIOTO MOJCIIOBAHHS TE€M Ta aHali3y CEHTUMEHTIB,

3a0e31euyoun OLIBII YITKE Ta IIIMOOKE PO3yMIHHS B3aEMO3B'SI3KIB Y JIAHUX.

Pucynok 3.4 — JlematuzoBanuii Tekct  PucyHok 3.5 — KUIbKICTh TOKEHIB

3.2 MogentoBaHHs TeM BiATYKIB B €IEKTPOHHINA KOMEPIIii

3.2.1 MopnemoBauusa LDA

VY pamkax HaBuaHHs Mozeni LDA s aHamizy BIATYKIB MPO >KIHOYHMM OJSIT,
OyJia peasii3oBaHa MOCIIIOBHICTh KPOKIB ISl ONTHUMI3allii KUIBKOCTI TeM. 3aJaHo
napamMeTpu HaBYaHHS, BKJIIOYAIOYM PO3MIp OJIOKY MaHUX, KUIBKICTh IMPOXOIB,
ITepalliii, Ta BCTAHOBJEHO TiNepHapaMeTpu MoOJeNl i aBTOMAaTUYHOIO
HanamrtyBanHs (o Ta f). CrnoBHukoBa 0a3a Ta Kopmyc Oyid CTBOpEHI 3
BUKOPUCTAHHSAM TONEPEIHBO OOpOOJEHOr0 TEKCTy, BIIIOPAaHOrO HA OCHOBI
JeMatu3alii Ta BUAAJCHHS cTom-ciiB. Mogens LDA Oyna HaBueHa 3 pi3HOIO
KUIBKICTIO TeM, B Jiama3oni Bim 2 go 11, me koxHa mojenb Oyna OIliHEHa 3a
KOTE€PEHTHICTIO, 110 € MTOKA3HUKOM 1i CEeMaHTHUYHOI 3TypTOBAHOCTI.

Pesynbrartu, 310pani B Tabaui 3.1 KOrepeHTHOCTI, MOKa3yIOTh, 1110 MOJEIb 3
ciMoOMa TeMaMH Ma€ HAaWBUIIUHN PIBEHb CEPEIHBOT KOTEPEHTHOCTI, IO CBITYUTH MPO
ONTUMAaJIbHY 30aJIaHCOBaHICTh M1k KUIBKICTIO TeM Ta iX uiTKicTio (Coherence Score:
0.4969). Lli pe3ynbTaTi BiioOpaxeHO Ha PUCYHKY 3.5, SIKUH MOKa3ye 3B'A30K MIXK

KUTBKICTIO TEM Ta KOT€PEHTHICTIO MOJIEI.
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Ta6muig 3.1 - KorepentHicth TeM Mozeni LDA B 3a1€KXHOCTI BiJl KUTBKOCTI

TEM

Num Topics

Coherence Score

0.412829

0.444483

0.469944

0.490289

0.485298

0.496909

0.481525

0.481995

0.478313

P PO INOOTBRIWIN

[l ]

0.449600

Pucynok 3.5 — KorepenTHicth Tem mojeni LDA B 3aj1eKHOCTI Bij] KUTBKOCTI

TEM

[Tomanepmuii AeTanbHUN aHaji3 IM'STH HAaWKpAIUX TEM BHSBUB iX KIIFOYOBI

CJIOBA Ta Bary KOXHOTO ciioBa y Temi (Tabx 3.1). Hanpuxmnan, nis TeMu 3 HAaBUITAM

MOKAa3HUKOM KOTE€PEHTHOCTI XapaKTepHi Taki cjoBa AK "momxkuHa", "CykHs",

nn

"ramis", "mommTTsa" Ta 1HII, 0 BiA0OpaXkatoTh KOHIIETITYaIbH1 OCOOIUBOCTI OJIATY.

HaBeneni naHi MOXyTh OYTH KOPUCHUMHU JJisi PO3POOHUKIB MPOAYKIIi Ta

MapKETOJIOT1B ISl TOKPAIIEHHS CTpaTeriii BAPOOHUIITBA Ta MIPOIAXKY MPOAYKIILIi.

Ta6muig 3.1 - Kitro4oBi cjioBa Ta Bary KOKHOTO CJIOBa y TeMi



Topic Word Score Coherence
1 ! 0.086650 -1.825931
1 love 0.059440 -1.825931
1 wear 0.038725 -1.825931
1 great 0.036067 -1.825931
1 color 0.035360 -1.825931
2 look 0.082328 -2.124476
2 like 0.054783 -2.124476
2 would 0.042401 -2.124476
2 n't 0.031806 -2.124476
2 much 0.030735 -2.124476
3 top 0.056499 -2.219336
3 's 0.040548 -2.219336
3 nice 0.023566 -2.219336
3 little 0.022703 -2.219336
3 shirt 0.020255 -2.219336
4 size 0.087410 -2.291281
4 fit 0.055365 -2.291281
4 'm 0.041396 -2.291281
4 small 0.039109 -2.291281
4 order 0.036993 -2.291281
5 dress 0.150361 -2.369985
5 length 0.030628 -2.369985
5 petite 0.029935 -2.369985
5 waist 0.029432 -2.369985
5 skirt 0.027111 -2.369985
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3.2.2 Mopnemoanns BERTopic

ITin wac BcranoBneHHs nakery BERTopic, mo € posmmupenssm aiis Python,
ke 3abe3nedye MOXJIMBICTh MOJICTIOBAaHHS TE€M Ha OCHOBI TpaHC(hOpPMATOpiB,
CIIOCTEPITaEThCS Cepisi 3alleKHUX 3aBaHTAXEHb Ta MIATOTOBKA HEOOX1THUX
KOMIOHEHTIB. BakJIMBOIO YaCTHHOO Mpoliecy € KoMmusiis 616morexu hdbscan ta
MIATOTOBKA JaHUX Mojem  sentence-transformers, ska BKJIOYae  pi3HI
KoH(pirypamiitHi ¢aiam Ta TpeHyBajdbHI CKPUIITH. 3aBEpIIAJbHUM €TalloM €
iimiamizaris moaeni BERTopic Ta 11 3acrocyBanHs 10 HAOOPY TEKCTOBUX JTAHUX
JUTSl BUSBJICHHS TEMAaTHYHHUX CTPYKTYp 3 TOJAJBIINM aHATI30M BHUPA3HOCTI Ta

3TypTOBAHOCTI OOpaHUX TEM.
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3actocyBanHsa Mozeni BERTopic s aHamizy TEKCTOBUX BIATYKIB TIPO
KIHOYMKA OJAT €JIEKTPOHHOI KOMEPIii BHSBUJIO, IO BMICT JCIKUX TEM MICTUTh
HeiH(pOpPMaTUBHI eJIeMeHTH (Harpukiaa, TeMa 0 MiCTUTh IEPEBAXKHO MYCTI PSIKH 3
HaOmmkeHuM 3HadeHHsM le-05). Ilpore, aHami3 KOHKPETHOI TeMH (HampuKiIa,
TeMa 5) MiIKPEeCcTIoe 30cepeKeHHsT Ha 0a30Bux OLnx yTdonkax (tee, tees, basic,
white), 3 ommcoM IXHBOI 3pPYYHOCTI, CTHJIIO Ta SKOCTI Marepiairy. AHami3
pEeNpe3eHTaTUBHOCTI JOKYMEHTIB y Iiif TeMi BKa3ye Ha BHCOKY HMOBIpHICTh
NPUHAIEKHOCTI BIATYKIB 10 BU3HAYEHOI TEMH, IO JEMOHCTPYETbCS y TaOIUIl
"Document Info" nyst Temu 5, 1e mpencTaBiieHi 3pa3ku pepe3eHTaTUBHUX BIATYKIB.

Tao0muns 3.2 - AHOMAILHUN BUX1I MOJEI TEMU

=
o
S
o

Value
0.00001
0.00001
0.00001
0.00001
0.00001
0.00001
0.00001
0.00001
0.00001
0.00001

OO |INO O [WIN|F O

B pamkax momanbIoro 10oCiiKEHHs, SIKe BKIIOYAE aHAJI3 TEM 3 JJOTIOMOTOI0
moneni BERTopic (auB.tabmuims b.1), Oyjno BCTaHOBIEHO, IO ICHYE
PI3HOMaHITHICTh CEHTUMEHTIB B paMKax OJAHI€I TeMHU. J[edKi peleH3eHTH BHCOKO
OIIHIOIOTH aTPUOYTH MPOAYKTY, Takli SIK TacyBaHHsA (GyTOOJKH, TOMI SIK 1HII
BUCJIOBIIIOIOTh ~ KpUTHKY. Jlig rmimbmioro aHamizy OyJio  3ampornoHOBaHO
CEerMEHTYBAaTH BIJIYKH 3a CEHTUMEHTOM Iepe] Kiacu]ikalier 3a TeMaMmH, 1100
BH3HAYNTH, SIKI ACTICKTH TE€M BUKJIHKAIOTh MO3UTHBHI YW HETATHBHI €MOIIil cepel
KOPHCTYBauiB, 10 MOXKE BKa3yBaTH Ha Pi3HI CIEKTPU TyMOK IIOA0 JaHOi TemMu. L[5
iHopmarlis Moke OyTH KOPHUCHOIO JUIsi BJOCKOHAJCHHS TPOAYKINI Ta

MapKETUHTOBUX CTpATET1i.
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3.2.3 MonemnroBanus LSA

B pamkax pocmimkenns Latent Semantic Analysis (LSA) 3actocoByBanach
METOJMKA CHUHTYJSIpHOro po3kiany (SVD) st mOCATHEHHS JEKOMITO3MINT
TEKCTOBUX JaHUX BIATYKIB CHOKMBAYiB HAa CAMTI €JIEKTPOHHOI KOMEPIIIi 3 OJISIrOM
st kiHOK. lle# mporiec M03BOJISi€ 3MEHIIUTH PO3MIPHICTH TPOCTOPY JTAHHMX,
30epiraroym MpH I[bOMY OCHOBHY 1H(OpMAIliI0O MPO CEMAaHTUYHI 3B'SI3KH MIXK
cioBamu y Tekctax. Bukopucrtanns TfidfVectorizer 3a6e3neunsno BaroBy OILIHKY
BAXKJIMBOCTI CJIOBA y IOKYMEHTI BITHOCHO BCI€T KOJIEKIII IOKYMEHTIB, JI03BOJISIIOUU
CKOHIIEHTPYBATHCS HA 3HAUYIIUX CIIOBAaX, IO CTIpUsi€ ePEeKTUBHIIIIN 00poOIIi JTaHUX
nepen 3actocyBaHHaM LSA.

[Ipu anamizi Bapiamii 00'siCHEHOI aucHepcii B 3aJeKHOCTI Bl KUIBKOCTI
KOMITOHEHTIB OyJI0 BCTAHOBJICHO, III0 HABITh 3 BEJIUKOI KUJIBKICTIO KOMIIOHEHTIB
MOSICHEHAa JIUCTIEPCis 3aluIIaeThesl HU3bKOMO. lle migkpecnmtoe CKIagHICTh 1
0araTorpaHHICTh CEMAHTHYHOTO MPOCTOPY TEKCTOBUX BIATYKIB Ta OOMEXKEHICTh
LSA mpu poboTi 3 nayXe pI3HOMAHITHUMHU 1 pPO3pI3HEHUMHU AaHUMU. ['padik
(puc.3.6) "explained variance by n-components" imocTpye IIeii BHCHOBOK,
JIEMOHCTPYIOUH, IO JIJIi 3HAYHOTO 3POCTaHHS TMOSICHIOBAJIILHOI 37aTHOCTI MOJEII
HEOOX1JITHO BHUKOPHUCTOBYBAaTH BEJIMKY KUIBKICTh TE€M, IO BUMAara€ BEIUKHUX
OOYHUCITIOBAILHUX pPecypciB Ta dYacy, poOisun LSA HempakTUyHUM JUIsl IIOTO

HaOOpy JaHUX.
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Pucynok 3.6 — IloscHeHa nucniepcist 3a n-KOMIIOHEHTaMU

3.3 EdexTuBHICTh pO3pO0IEHOTO MOy IS

OTpumani pe3yabTaTH JOCHIHKEHHS BIATYKIB KIIEHTIB MPO >KIHOYHMM OJST B
CJIEKTPOHHIM KOMEpIlii, BUKOPUCTOBYIOUM METOJMKU MOJeItoBaHHs TeM LDA,
BERTopic, ta anamizy LSA, BiAKpUBaIOTh HOBI TOPU30HTH [JIsl MIATPUMKH
NPUIHATTS PillieHb y cPepi MApPKETUHTY Ta PO3POOKH MPOAYKIlii. AHaI3 BUSBUB
OCHOBHI T€MHM Ta CEHTHUMEHTH, MPUCYTHI y BIAryKax CIOXHUBayiB, IO MOXKeE
CIIYTyBaTH BaXJIMBOK 1HQOpMAIIIEI0 Il PO3YMIHHS IepeBar Ta HEIOJIKIB
MPOJYKTIB 3 TOYKM 30py KIHIIEBUX KopuctyBauiB. lle 3HaHHS Moxke OyTH
BUKOPUCTAHO [JIsi ONTHUMI3alli aCOPTUMEHTY MPOAYKIii, MOKpPAUIEHHS SKOCTI
TOBApIB Ta pO3POOKH OB IIJIECTIPSIMOBAHUX MAPKETUHTOBUX KaMITaHiil. 30KkpeMa,
310paHi JaHl MPO BUCOKY KOTEPEHTHICTh Ta TMOIYJSPHICTH NMEBHUX TEM Cepe
KJIIEHTIB MOXXYTh CIIOHYKAaTH JI0 BIPOBAPKCHHSI HOBUX JU3aiiHIB a00 Moaudikaii
ICHYIOYMX TMPOAYKTIB, W00 Kpaimie 3ad0BOJLHUTH TOTpeOM pHUHKY. AHAII3
CEHTUMEHTIB Ja€ 3MOry 1JIeHTU(]IKyBaTH KJIIOYOBI AacleKTh NPOJYKTIB, SKi
BUKJIMKAIOTh TMO3WTHUBHI a00 HEraTUBHI €MOIlli cepell MOKYMIIB, T03BOJISIIOUU

KOMITaHisIM 30CEPEIUTH yBary Ha MOKPAIIeHH] KJIIEHTCHKOTO JOCBITY.
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Tabmums 3.3 BigoOpakae 310paHi pe3ynbTaTH 3 €(GEeKTUBHOCTI PI3HUX
MoJieJIell aHasi3y TeM BiJITYKiB KJII€HTIB.

Ta6muis 3.3 - EQexTuBHICTD pI3HUX MOJICNICH aHaI3y TEM BIATYKIB

KJII€HTIB
Monenns Cepenns O0'acuena PeripeseHTaTBHICTH 3arajibHa OLIIHKA
KOTEPEHTHICTh JIACTIepCis JIOKYMEHTIB e(heKTUBHOCTI

LDA 0.4969 HE 3aCTOCOBHO BHCOKA JUISI TEMH 5 BHCOKa
BERTOpIC | He 3aCTOCOBHO HE 3aCTOCOBHO 3MiIa"a I TeMH 5 cepemHs
LSA HE 3aCTOCOBHO HHU3bKa U1 BEJIMKOI | HE 3aCTOCOBHO HHU3bKa

KIJIBKOCTI

KOMITOHEHTIB

Tabmus 3.3 HarIsAHO ITEMOHCTpPYE, 1o Moaenb LDA mokasana HaBHUIILY
e(eKTUBHICTh cepell BUOpAHUX METOJIB JJIsi aHaji3y BIITYKIB, BPAaxOBYIOUM ii
BUCOKY CEpEQHI0O KOTEePEHTHICTh Ta 3JaTHICTh JO PEMpPE3CHTATHBHOTO
BiJI0OpaXkeHHs TOKyMeHTiB 3a TeMamu. Hatomicts, BERTopic 1 LSA maroTh neBHi
OOMEKCHHSI B KOHTEKCTI JAHOTO JOCHIDKEHHS, OCOOJHMBO IIOJO0 O0'SCHEHOT
nucnepcii B LSA, mo poOuTs iX MEHII NPUAATHUMU JJI1 KOMIUIEKCHOTO aHajizy
TEKCTOBHX JAHUX.

OTxxe, BUKOPUCTaHHS TMOMIOHUX AaHATITUYHUX METOJUK MOXE 3HAYHO
N1JBUIIUTH €(PEKTUBHICTh MPUUHATTA PIIIEHb Y cPepi po3APIOHOT TOPTIBIIL OASITOM,

CIPUSIIOYN POCTY 33I0BOJICHOCTI KJTIEHTIB Ta 301IBIICHHIO MPOJAXKIB.
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BUCHOBKHA

Y CBITJII MIUPOKOTO CIHEKTPY MAXOAIB 10 aHalli3y TEKCTOBUX JaHUX B
CJICKTPOHHIM KOMEpIIli, 3BayKal04uM Ha iX MepeBaru Ta HEeIONIKU, CTaE OUEBUAHUM,
M0 KOMIUIGKCHE 3aCTOCYyBaHHS IIMX METOAIB MOXE 3HAYHO IIIJBUIIUTH
e()EeKTUBHICTh B3a€MOJIIi KOMIAHIM 3 KJII€HTaMH Ta ONTHMI3yBaTU MapKETHWHTOBI
cTparerii. AHali3 TEKCTOBUX JaHUX JO3BOJIAE TIHOIIEC 3pO3YyMITH TOTPEOW Ta
nepeBaru CHOKHWBadiB, aaNTyBaTH MPOAYKINIO Ta MOCIYTH A0 BUMOT PHUHKY, a
TaKOX MPOrHO3yBaTH MallOyTHI TEHACHIIIT CIIOKKMBauiB. BaXkJIMBICTh IILOTO aHAIIZY
HE MOKe OyTH MepeoliHeHa, 0COOJUBO Y KOHTEKCTI MOCTIMHOI €BOJIOLIT ITU(POBOI
C€KOHOMIKH Ta 3MIHHUX MOJIeNIeH CIOKUBaHHA. TakuM 4MHOM, TNIMOOKE PO3YMIHHS
Ta BMIJIE€ 3aCTOCYBAaHHS CyYaCHMX METOJIB aHaJi3y TEKCTOBUX JaHUX CTalOTh
KIIFOUOBUMH (PAKTOpaMH yCHIXy B cpepi eNEKTPOHHOI KOMEPIITi.

Bukopucranas anropuTMIYHOrO Ta 1H(QOPMAILIMHOTO 3a0e3MEeUeHHS IS
MOJICTIOBaHHSI T€M BIATYKIB B €JICKTPOHHIM KOMEPIIi BUSBISETHCA HAJ3BUYANHO
I[IHHUM JIJI8 PO3YMIHHS CIIOKMBAIIbKOI JTYMKH Ta ONTHUMI3allli Oi3HEC-CTpaTerii.
[Tortepeas 0OpoOKa TaHMX, M0 3a0e3Meuye SKICHY MiATOTOBKY TEKCTY IS aHalli3y,
pa3oM i3 3aCTOCYBaHHSM IEPEAOBUX METOIB TEMAaTHYHOTO MOJCITIOBAHHS, TaKHX
sk LDA, BERTopic, i LSA, n03BoJisie BUSIBIATH TJIMOOKI Ta pejieBaHTHI 1HCAWUTH 3
HECTPYKTYPOBAHUX TEKCTOBUX JaHMX. [lel miaxia He TIIbKY MIIBUIILYE PO3YMIHHS
KJIIEHTCHKUX MOTpeO 1 mepesar, aje i CIOpusie po3BUTKY MPOAYKTIB 1 MOCTYT, 110
Kpaiie BIiJMOBIJAIOTh OYIKYBaHHSIM CIOXKHBA4iB, BOJHOYAC IIiJIBUIYIOYN
KOHKYPEHTOCIIPOMOKHICTh O13HECY Ha PUHKY.

Peanizariss mporpaMHO-TEXHOJOTIYHOTO 3a0€3MedYeHHsT I aHami3y TeM
BIJICYKIB B €JIEKTPOHHINA KOMEpIi JEMOHCTPY€E 3HAYHUM MOTEHIIan y 30arayeHHi
CTpaTerii pilleHb Ta ONTHUMI3alli B3aemonii 3 KileHTaMu. Yepe3 JeTanbHy
MoTepeHI0  00pOOKYy JMaHMX Ta 3aCTOCYBaHHS PI3SHOMAHITHUX  METOIB

MozentoBanHs, 30kpema LDA, BERTopic, Ta LSA, crae moxiuBuM TrimOIIe
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PO3YMIiHHS BIATYKIB CIIOKMBAaYiB, BUJIIJICHHS KJIIFOYOBUX T€M Ta CEHTUMEHTIB. Takuii
MIIX11 HE JIUIIE BIAKPUBAE MUIIX JJI BAOCKOHAJICHHS MPOIYKTIB 1 CEPBICIB, ayie i
HaJa€ KOMIIaHIsAM IIiHHI 1HcaWTu g GopMyBaHHS OUIbIl  €(PEeKTUBHUX
MapKeTUHroBuUX KammnaHid. OTpumani pe3yiabTaTd MIATBEPIKYIOTh, IO
IHTErpOBaHMIA aHAalli3 TEKCTOBUX BIATYKIB MOKE CTATH KIIFOUYOBUM (HPaKTOPOM YCIIiXy
B CIIEKTPOHHIM KOMEpIIii, CIPUSAIOUN ITiIBUIIEHHIO KOHKYPEHTOCITPOMOXKHOCTI Ta

3aJ0BOJIEHOCTI KJIIEHTIB.
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TIOJIATOK A
KOJI MOJIEJTIOBAHHS TEM BUIT'YKIB B EJIEKTPOHHIV KOMEPIII|

# %% [code] {"execution":{"iopub.status.busy":"2023-12-07T06:43:57.970072","iopub.execute_input":"2023-12-
07T06:43:57.9704072","iopub.status.idle":"2023-12-07T06:43:58.2385687","shell.execute_reply.started":"2023-
12-07T06:43:57.970383Z","shell.execute reply":"2023-12-07T06:43:58.2379627"}}

import numpy as np

import pandas as pd # data processing, CSV file /O (e.g. pd.read_csv)

import matplotlib.pyplot as plt

import os

# for dirname, _, filenames in os.walk('/kaggle/input'):
# forfilename in filenames:

# print(os.path.join(dirname, filename))

# %% [code] {"execution":{"iopub.status.busy":"2023-12-06T07:43:23.983201Z","iopub.execute_input":"2023-12-
06T07:43:23.983761Z","iopub.status.idle":"2023-12-06T07:43:23.99009Z","shell.execute_reply.started":"2023-
12-06T07:43:23.9837247","shell.execute reply":"2023-12-06T07:43:23.9885712"}}

#import logging

#import sys

#logger = logging.getLogger()

# logging.basicConfig(format='%(asctime)s : %(levelname)s : %(message)s', level=logging.ERROR)
#logger.addHandler(logging.StreamHandler(sys.stdout)

# %% [code] {"execution":{"iopub.status.busy":"2023-12-06T07:43:23.992513Z","iopub.execute input":"2023-12-
06T07:43:23.9933112","iopub.status.idle":"2023-12-06T07:43:24.3509657","shell.execute_reply.started":"2023-
12-06T07:43:23.9932537","shell.execute reply":"2023-12-06T07:43:24.3500437"}}

reviews df = pd.read csv('/kaggle/input/womens-ecommerce-clothing-reviews/Womens Clothing E-Commerce
Reviews.csv')

reviews_df.head(s)

# %% [markdown]
# # Data Overview <a class="anchor" id="data-overview'"></a>

# %% [code] {"execution":{"iopub.status.busy":"2023-12-06T07:43:24.3528912","iopub.execute_input":"2023-12-
06T07:43:24.353854Z","iopub.status.idle":"2023-12-06T07:43:24.40044Z","shell.execute_reply.started":"2023-
12-06T07:43:24.3538187","shell.execute reply":"2023-12-06T07:43:24.399051Z"}}

reviews_df.info()

# %% [code] {"execution":{"iopub.status.busy":"2023-12-06T07:43:24.743315Z", "iopub.execute_input":"2023-12-
06T07:43:24.7441287","iopub.status.idle":"2023-12-06T07:43:24.7655087","shell.execute reply.started":"2023-
12-06T07:43:24. 7440932" "shell.execute reply":"2023-12-06T07:43:24.7643457"}}

reviews_df['Title'].value counts()

# %% [code] {"execution":{"iopub.status.busy":"2023-12-06T07:43:29.3952977" "iopub.execute_input":"2023-12-
06T07:43:29.3957342","iopub.status.idle":"2023-12-06T07:43:29.4060257","shell.execute_reply.started":"2023-
12-06T07:43:29.3957047","shell.execute_reply":"2023-12-06T07:43:29.404985Z"}}
pd.options.display.max_colwidth = None

reviews df['Review Text'].sample(1)

# %% [markdown]
# We found that text would get cut off if the character length exceeded 500.

# %% [code] {"execution":{"iopub.status.busy":"2023-12-06T07:48:38.6489652","iopub.execute_input":"2023-
12-06T07:48:38.6494367" "iopub.status.idle":"2023-12-
06T07:48:39.4528847Z","shell.execute_reply.started":"2023-12-

06T07:48:38.6494037","shell.execute reply":"2023-12-06T07:48:39.4515797"}}

plt.hist(reviews_df['Review Text'].str.len())

plt.show()

# %% [code] {"execution":{"iopub.status.busy":"2023-12-06T07:43:32.4755627","iopub.execute_input":"2023-12-
06T07:43:32.476163Z","iopub.status.idle":"2023-12-06T07:43:32.5104657","shell.execute reply.started":"2023-
12-06T07:43:32.476122Z2","shell.execute_reply":"2023-12-06T07:43: 32 5091477"}}

reviews_df[reviews df['Review Text'].str.len() == 500]['Review Text']
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# %% [code] {"execution":{"iopub.status.busy":"2023-12-06T07:47:21.843381Z","iopub.execute_input":"2023-12-
06T07:47:21.8437912","iopub.status.idle":"2023-12-06T07:47:22.0707772","shell.execute_reply.started":"2023-
12-06T07:47:21.84375272","shell.execute reply":"2023-12-06T07:47:22.0693297"}}

plt.hist(reviews dff'Rating'])

plt.show()

# %% [code] {"execution":{"iopub.status.busy":"2023-12-06T07:47:22.072793Z","iopub.execute_input":"2023-12-
06T07:47:22.073175Z","iopub.status.idle":"2023-12-06T07:47:22.301587","shell.execute_reply.started":"2023-12-
06T07:47:22.073145Z2","shell.execute reply":"2023-12-06T07:47:22.3004437"}}

plt.hist(reviews df['Age'])

plt.show()

# %% [code] {"execution":{"iopub.status.busy":"2023-12-06T07:47:31.601738Z","iopub.execute_input":"2023-12-
06T07:47:31.6021727","iopub.status.idle":"2023-12-06T07:47:31.863476Z","shell.execute reply.started":"2023-
12-06T07:47:31.6021357","shell.execute reply” "2023-12-06T07:47:31.8623317""}}

plt.hist(reviews dff'Positive Feedback Count'])

plt.show()

# %% [markdown]
# # Data Preprocess <a class="anchor" id="data-preprocess'></a>

# %% [code] {"execution":{"iopub.status.busy":"2023-12-06T05:26:06.3637272","iopub.execute input":"2023-12-
06T05:26:06.3642987","iopub.status.idle":"2023-12-06T05:26:06.436102Z","shell.execute_reply.started":"2023-
12-06T05:26:06.364267","shell.execute reply":"2023-12-06T05:26:06.4348677"}}

rewevvsidf_'ReVIevv Text'] = reviews df['Review Text'].str.strip()

reviews_df|'Title'] = reviews df['Title'].str.strip()

reviews_df['Division Name'] = reviews_df['Division Name'].str. stnp()

reviews_df['Department Name']=reviews df' Department Name'].str.strip()

reviews_df['Class Name']=reviews_df['Class Name'].str.strip()

revievvsidf:'ReVIevv Text'] =reviews df['Review Text'].fillna("")

reviews_df| 'Title'] = reviews_df['Title'].fillna("")

reviews_df|'Division Name'] = reviews_df['Division Name']. ﬂllna(")
reviews_df['Department Name']= reviews dff' Department Name'].fillna(")
reviews_df|'Class Name']=reviews_df['Class Name'].fillna(")

# Replace typo
reviews_df['Division Name'] = reviews_df{'Division Name'].replace({'Initmates": 'Intimates'})

# Replace for consistency between division, department, and class names
reviews_df['Department Name'] = reviews_df{'Department Name'].replace({'Intimate": 'Intimates'})

# %% [code] {"execution":{"iopub.status.busy":"2023-12-06T05:26:06.439542Z2","iopub.execute_input":"2023-12-
06T05:26:06.4400047","iopub.status.idle":"2023-12-06T05:26:12.3253412","shell.execute reply.started":"2023-
12-06T05:26:06.439961Z","shell.execute reply":"2023-12-06T05:26:12.3241752"}}

from nltk.tokenize import word tokenize

import nltk

from nltk.corpus import stopwords

nltk.download('stopwords")

words = set(nltk.corpus.brown.words())

# %% [markdown]
# We remove parentheses from our text and remove the last word from the text if it doesn't belong in the
Brown corpus. This accounts for reviews that were cut off for exceeding the character limit.

# %% [code] {"execution":{"iopub.status.busy":"2023-12-06T05:26:12.3270272","iopub.execute_input":"2023-12-
06T05:26:12.327409Z","iopub.status.idle":"2023-12-06T05:29:34.013539Z","shell.execute_reply.started":"2023-
12-06T05:26:12.327379Z","shell.execute reply":"2023-12-06T705:29:34.0125857"}}
reviews_text =reviews_df['Review Text'].copy()
foridx inrange(len(reviews_text)):
reviews_text[idx] = reviews_text[idx].lower().replace('(",'").replace('),") # Convert to lowercase and remove
parentheses.
reviews_text[idx] =word_tokenize(reviews_text[idx]) # Split into words.
filtered sentence = [w for w in reviews_text[idx]if not w.lower() in stopwords.words('english")]
if filtered sentence and filtered sentence[-1] not in words:
reviews_text[idx] = filtered _sentence[:-1]
else:
reviews_text[idx] =filtered sentence
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# %% [code] {"execution":{"iopub.status.busy":"2023-12-06T05:29:34.014757Z","iopub.execute_input":"2023-12-
06T05:29:34.0155267","iopub.status.idle":"2023-12-06T05:29:34.0256787","shell.execute reply.started":"2023-
12-06T05:29:34.0154942","shell.execute reply":"2023-12-06T05:29:34.0246772"}}

reviews_text.sample(s)

# %% [markdown]
# ### Lemmatize

# %% [markdown]

# **Lemmatizing vs Stemming**

#

# **Stemming** reduces a word to its stem form by removing the last few letters of the word. Requires shorter
runtime.

# Ex: Caring -> Car

#

# **Lemmatizing** reduces a word to a meaningful base form by considering the word's context and
shortening it into a *lemma*. More computationally expensive.
# Ex: Caring -> Care

# %% [code] {"execution":{"iopub.status.busy":"2023-12-06T05:29:34.0289477","iopub.execute_input":"2023-12-
06T05:29:34.029372Z2","iopub.status.idle":"2023-12-06T05:29:35.48700272","shell.execute_reply.started":"2023-
12-06T05:29:34.0293332","shell.execute _reply":"2023-12-06T05:29:35.4855897"}}

import nltk

nltk.download('wordnet")

lunzip -o Jusr/share/nltk_data/corpora/wordnet.zip -d /usr/share/nltk_data/corpora/

# %% [code] {"execution":{"iopub.status.busy":"2023-12-06T05:29:35.4888187","iopub.execute_input":"2023-12-
06T05:29:35.4896547","iopub.status.idle":"2023-12-06T05:30:27.655877Z2","shell.execute_reply.started":"2023-
12-06T05:29:35.489618Z","shell.execute reply":"2023-12-06T05:30:27.6547542"}}

from nltk.stem.wordnet import WordNetLemmatizer

from nltk import pos_tag

lemmatizer = WordNetLemmatizer()

pos_reviews =[pos_tag(text) for textin reviews text]

pos_reviews[0

# %% [code] {"execution":{"iopub.status.busy":"2023-12-06T05:30:27.657392Z","iopub.execute_input":"2023-12-
06T05:30:27.6577482","iopub.status.idle":"2023-12-06T05:30:32.132744Z","shell.execute_reply.started":"2023-
12-06T05:30:27.6577187","shell.execute reply":"2023-12-06T05:30:32.1313452"}}
deflemmatize_pos_word(word, tag):

wntag = tag[o].lower()

wntag = wntag if wntagin ['a', 'r', 'n', 'v'] else None

if not wntag:
lemma = word
else:

lemma = lemmatizer.lemmatize(word, wntag)
return lemma

text = [[lemmatize_pos_word(word, tag) for word, tag in review] for review in pos_reviews]

# %% [code] {"execution":{"iopub.status.busy":"2023-12-06T05:30:32.134136Z", "iopub.execute_input":"2023-12-
06T05:30:32.134464Z","iopub.status.idle":"2023-12-06T05:30:44.7823272","shell.execute_reply.started":"2023-
12-06T05:30:32.1344357","shell.execute _reply":"2023-12-06T705:30:44.78102972"}}

# Compute bigrams.

from gensim.models import Phrases

# Add bigrams and trigrams to docs (only ones that appear 20 times or more).
bigram = Phrases(text, min_count=20)
foridx in range(len(text)):
for tokenin bigram[text[idx]]:
if ' "in token:
# Token is a bigram, add to document.
text[idx].append(token)

# %% [code] {"execution":{"iopub.status.busy":"2023-12-06T05:30:44.7949742","iopub.execute_input":"2023-12-
06T05:30:44.79534Z","iopub.status.idle":"2023-12-06T05:30:45.932372","shell.execute_reply.started":"2023-12-
06T05:30:44.795309Z","shell.execute reply":"2023-12-06T05:30:45.930976Z"}}

from gensim.corpora import Dictionary

# Create a dictionary representation of the documents.
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dictionary = Dictionary(text)

# Filter out words that occurless than 20 documents, or more than 50% of the documents.
dictionary.filter_extremes(no_below=20, no_above=0.5)

# %% [code] {"execution":{"iopub.status.busy":"2023-12-06T05:30:45.9341557","iopub.execute_input":"2023-12-
06T05:30:45.934499Z","iopub.status.idle":"2023-12-
06T05:30:46.593369Z","shell.execute_reply.started":"2023-12-

06T05:30:45.9344687","shell.execute reply":"2023-12-06T05:30:46.5922047""}}

corpus = [dictionary.doc2bow(doc) for doc in text]

# %% [code] {"execution":{"iopub.status.busy":"2023-12-06T05:30:46.5945747","iopub.execute input":"2023-12-
06T05:30:46.5968967","iopub.status.idle":"2023-12-
06T05:30:46.6029387","shell.execute_reply.started":"2023-12-

06T05:30:46.5968657","shell.execute reply":"2023-12-06T05:30:46.6018172"}}

print('"Number of unique tokens: %d' % len(dictionary))

print('Number of documents: %d' % len(corpus))

# %% [markdown]
# # LDA Model <a class="anchor" id="Ida"></a>

# %% [code] {"execution":{"iopub.status.busy":"2023-12-05T22:37:45.6362087","iopub.execute_input":"2023-12-
05T22:37:45.636832Z","iopub.status.idle":"2023-12-05T22:37:45.652634Z2","shell.execute_reply.started":"2023-
12-05T22:37:45.63687","shell.execute reply":"2023-12-05T22:37:45.6512367"}}
# Train LDA model.
from gensim.models import LdaModel
from pprint import pprint
def create_Ida_model(num_topics =10):
# Set training parameters.
chunksize =2000
passes =20
iterations = 400
eval _every = None # Don't evaluate model perplexity, takes too much time.

# Make an index to word dictionary.
temp = dictionary[o] # This is only to "load" the dictionary.
id2word = dictionary.id2token

model = LdaModel(
corpus=corpus,
id2word=id2word,
chunksize=chunksize,
alpha='auto',
eta='auto',
iterations=iterations,
num_topics=num_topics,
passes=passes,
eval every=eval every,
random_state =1

return model

def get average topic_coherence(model):
top_topics = model.top_topics(corpus)
# Average topic coherence is the sum of topic coherences of all topics, divided by the number of topics.
avg_topic_coherence = sum([t[1] fortintop_topics])/ model.num_topics
return avg_topic_coherence

defget top_topics(model):
top_topics = model.top_topics(corpus)
# Average topic coherence is the sum of topic coherences of all topics, divided by the number of topics.
return top_topics

# %% [code] {"execution":{"iopub.status.busy":"2023-12-05T22:37:45.654094Z","iopub.execute_input":"2023-12-
05T22:37:45.654548Z","iopub.status.idle":"2023-12-05T723:16:21.0515352","shell.execute_reply.started":"2023-
12-05T22:37:45.6544937","shell.execute reply":"2023-12-05T23:16:21.0492327"}}

from gensim.models import CoherenceModel

topic_coherences =[]

models =[]

for num_topics in range(2, 12):
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model = create Ida_model(num_topics = num_topics)
average_topic_coherence = get_average topic_coherence(model)
print(f"Num topics: {num_topics}")
coherence_model Ida = CoherenceModel(

model=model, texts=text, dictionary=dictionary, coherence='c_v')
coherence_Ida = coherencefmodelflda. et coherence()
print('Coherence Score: ', coherence Idag)
topic_coherences. append(coherence Ida)
models.append(model)

# %% [code] {"execution":{"jopub.status.busy":"2023-12-05T23:16:21.054263Z", "jopub.execute_input":"2023-12-
05T23:16:21.0552457" "iopub.status.idle":"2023-12-05T23:16:21.3673567","shell.execute reply.started":"2023-12-
05T23:16:21.0551927","shell.execute_reply":"2023-12-05T23:16:21.366057"}}

plt.plot(list(range(2, 12)), topic_coherences)

# %% [code] {"execution":{"iopub.status.busy":"2023-12-05T23:16:21.3688847", "iopub.execute input":"2023-12-
05T723:16:21.3692872","iopub.status.idle":"2023-12-05T23:16:21.9265072","shell.execute_reply.started":"2023-12-
05T23:16:21.3692547","shell.execute reply":"2023-12-05T23:16:21.92519Z"}}

pprint(get_top_topics(models[5]))

# %% [markdown]
# #### Interpretation
#

# From the coherence scores, we see that performing LDA with 7 topics gives the best results. We can interpret
the topics as follows:

#

# Topic 1: love, wear, great, perfect

# Topic 2: good, quality, picture, look

# Topic 3: nice, top, shirt, fabric

# Topic 4: size, fit (talks about differents fits)
# Topic 5: dress, length, petite, waist

# Topic 6: not, one, get

# Topic 7: saw, store, can't, wait

#

# From this, we can see mentions of fit and material, particularly about the shirts and dresses.

# However, this can suggest a lack of emphasis on other catalog items like bottoms. With this, we can look in
depthinto what is and isn't being mentioned more commonly with bottoms that we feel we can improve on.
#

# We also note that improving this dataset with sentiment annotations would allow us to extract opinions
regarding each of these topics, so we can see if there is more positive or negative sentiment regarding the
quality or size of products.

# %% [markdown]
# # BERTopic Model <a class="anchor" id="bertopic"></a>

# %% [code] {"execution":{"iopub.status.busy":"2023-12-06T05:30:46.604394Z","iopub.execute_input":"2023-
12-06T05:30:46.604801Z","iopub.status.idle":"2023-12-
06T05:32:10.738049Z","shell.execute_reply.started":"2023-12-

06T05:30:46.604774Z","shell.execute reply":"2023-12-06T05:32:10.7367867"}}

!pip install bertopic

# %% [code] {"execution":{"iopub.status.busy":"2023-12-06T05:32:10.74271Z2","iopub.execute_input":"2023-12-
06T05:32:10.743548Z","iopub.status.idle":"2023-12-06T05:32:45.1130072","shell.execute reply.started":"2023-
12-06T05:32:10.7435112","shell.execute_reply":"2023-12-06T05:32:45.1119257"}}

from bertopic import BERTopic

# %% [code] {"execution":{"iopub.status.busy":"2023-12-06T05:32:45.1141727","iopub.execute_input":"2023-12-
06T05:32:45.1152527", "iopub.status.idle":"2023-12-06T05:40:45.5098967","shell.execute_reply.started":"2023-
12-06T05:32:45.1152092","shell.execute reply":"2023-12-06T05:40:45.5084867"}}

topic_model = BERTopic()

topics, probs = topic_model.fit_transform(reviews df['Review Text'])

# %% [code] {"execution":{"iopub.status.busy":"2023-12-06T05:40:45.5117272","iopub.execute_input":"2023-12-
06T05:40:45.5125837","iopub.status.idle":"2023-12-06T05:40:45.538332Z", "shell.execute reply.started":"2023-
12-06T05:40:45.5125132","shell.execute reply":"2023-12-06T05:40:45.5370312"}}

topic_model.get topic_info()[0:10]

# %% [code] {"execution":{"iopub.status.busy":"2023-12-06T05:40:45.540312Z","iopub.execute input":"2023-12-
06T05:40:45.54079Z","iopub.status.idle":"2023-12-06T05:40:45.5519847","shell.execute_reply.started":"2023-
12-06T05:40:45.540751Z2","shell.execute reply":"2023-12-06T05:40:45.550772"}}



45

topic_model.get topic(0)

# %% [code] {"execution":{"iopub.status.busy":"2023-12-06T05:40:45.5539847","iopub.execute input":"2023-12-
06T05:40:45.554448Z","iopub.status.idle":"2023-12-06T05:40:45.6272257","shell.execute_reply.started":"2023-
12-06T05:40:45.5544052","shell.execute reply":"2023-12-06T05:40:45.6261237"}}

doc_info = topic_model.get document_info(reviews df['Review Text'])

doc_info[doc_info['Topic'] == 5]

# %% [markdown]

# We address this with LDA too, but one thing to note is that within each topic, there are different sentiments
regarding the topic. Some reviews praise topics like the shirt's fit, while others will criticize the fit. As a prior step,
we can gauge sentiment and separate positive sentiment into one dataset and negative sentiment into another,
which would allow us to see which topics are received more positively or more negatively, given there will be
different spectrums of thought among a given topic.

# %% [markdown]

# # Latent Semantic Analysis <a class="anchor" id="Isa"></a>

#

# For LSA, we apply SVD to achieve a decomposition of our data, where our number of singular values would
equal the number of topics we predesignate.

# %% [code] {"execution":{"iopub.status.busy":"2023-11-29T05:06:32.8855597","iopub.execute input":"2023-11-
29T05:06:32.886369Z","iopub.status.idle":"2023-11-29T05:06:44.715672","shell.execute_reply.started":"2023-
11-29T05:06:32.8863287","shell.execute reply":"2023-11-29T05:06:44.7142512"}}

from sklearn.feature extraction.text import TfidfVectorizer

from sklearn.decomposition import TruncatedSVD

from sklearn.pipeline import Pipeline

from sklearn.model_selection import train_test split

X =reviews_df['Review Text'].copy().values

# foridx in range(len(X)):

#  X[idx] = X[idx].lower()

vectorizer = TfidfVectorizer(stop_words = stopwords.words('english"),
ngram_range = (1,2),
lowercase = False,
tokenizer =word tokenize

)
train_X=train_test split(X, train_size = 0.8)[0]
train_X_tfidf = vectorizer.fit_transform(train_X)

# %% [code] {"execution":{"iopub.status.busy":"2023-11-29T06:46:15.473316Z","iopub.execute_input":"2023-11-
29T06:46:15.4737152","iopub.status.idle":"2023-11-29T07:04:24.2433772","shell.execute_reply.started":"2023-
11-29T06:46:15.4736847","shell.execute reply":"2023-11-29T07:04:24.2411877""}}
performance =[]
compenents = range(2, 10, )
for nin compenents:
svd = TruncatedSVD(n_components=n, n_iter=100, random_state=0)
Isa = svd.fit(train_X_tfidf)
performance.append(lsa.explained variance ratio _.sum())
plt.plotglist(compenents), performance, 'ro-'")
plt.title("explained variance by n-components');

# %% [markdown]

# Even with SVD, the explained variance would be too small unless the number of components was very large.
Since a large number of components would take too long to compute, we decide that LSA would not be
reasonable to use here.
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Represent Represe

Docum Topic Na Represen ative_Doc Top_n_words Probability ntative_

ent me tation s docume

nt
| absolutely love this L(IBreat SdOft te”e. Igot thﬁ
bib tee! it's probably ue and really love the
m favc'>rite retailer [tee, tees, color., | love this tee. tee - tees
u}:’chase of all time 5 tee tee basic, really comfortable and - basic -

51 iF‘Jm 57" 140 oundé 5 s basic white, its, super cute too!, Love white - its 0.93665 | Fal

and the’ smallpwas a white bought, the way this tee looks - bought - 3 se
erfect fit for me. i this, the, and feels. so this - the -
f ically wear eit.her is, and] comfortable and fun! is - and
;’2 or n): tops good length. perfect
ps. jeans tee.]
. . Great soft tee. got the
This top is super [
blue and really love the
Er?emsfl)i,t/adldsicansi?]atlhe [tee, tees, color., | love this tee. tee - tees
front gives i? more of 5 tee tee basic, really comfortable and - basic -
129 el I?sh e v 5 S herE white, its, super cute too!, Love white - its 0.78296 Fal
ou?lavera e white white bought, the way this tee looks - bought - 5 se
I):Jn sleevegtee this, the, and feels. so this - the -
wogld definitel ’ is, and] comfortable and fun! is -and
recommend y good length. perfect
’ jeans tee.]
| love this tee! the
material is thick but [Great soft tee. got the
not too thick. it's blue and really love the
hiahl flatterin i [tee, tees, color., | love this tee. tee - tees
Iose {hat the slgeeves 5 tee tee basic, really comfortable and - basic -

332 are a longer short 5 s basic white, its, super cute too!, Love white - its 0.80135 Fal
sleeve togcover u white bought, the way this tee looks - bought - 9 se
the bindo winds tphe this, the, and feels. so this - the -
shimmgr on tr?e.front is, and] comfortable and fun! is -and

) ood length. perfect
adds somethin g
special. 9 jeans tee.]
This is a great piece
to help ease on in to
the chillier days of
fall and winter. it's
versatile- i can see
myself wearing it
with plain short or
long sleeved tees or
evegn tops with more [Great soft tee. got the
elaborate padderns blue and really love the
or button o‘I)owns' [tee, tees, color., | love this tee. tee - tees
S —— ’ 5 tee tee basic, really comfortable and - basic -

336 N — canno); wait 5 = lpee white, its, super cute too!, Love white - its 0.62900 | Fal

top ut this 4Orgeous white bought, the way this tee looks - bought - 9 se
iepce o usgel %St as this, the, and feels. so this - the -
p . is, and] comfortable and fun! is -and

an fyi, the sleeve
openings are slightly
unfinished and have
a frayed effect to
them. this may not
even be noticeable if
you're not looking
right up close. for
me, this adds to the
unique quality

good length. perfect
jeans tee.]
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Represent Represe

Docum Topic Na Represen ative_Doc Top_n_words Probability ntative_

ent me tation s docume

nt
. [Great soft tee. got the

| was looking for a

. ; blue and really love the
basic tee, but this .

: [tee, tees, color., | love this tee. tee - tees
one was just ok...the . h
uality is okay, but it 5 tee tee bas_lc, _ really comfortable and - b(_al5|c -

q P - = white, its, super cute too!, Love white - its 1.00000 | Fal

376 us not as soft as i 5 s_basic .

A - - bought, the way this tee looks - bought - 0 se
would have liked. white ] -
S this, the, and feels. so this - the -

unfortunately, i will h .

. ) is, and] comfortable and fun! is - and
be returning this
. good length. perfect
item. >

jeans tee.]

| bought this tee for a
light summer top as i
love linen. this top
does not disappoint.
i bought my usual [Great soft tee. got the
size xs and the blue and really love the
length is good- [tee, tees, color., | love this tee. tee - tees
slightly longer in 5 tee tee basic, really comfortable and - basic -

22466 back. i purchased 5 s basic white, its, super cute too!, Love white - its 1.00000 | Fal
the black and the white bought, the way this tee looks - bought - 0 se
grey. the grey will be this, the, and feels. so this - the -
great with jeans in is, and] comfortable and fun! is - and
any color and the good length. perfect
black i can wear jeans tee.]
either dressed up or
down. the quality
seems good. great
purchase!
| had my eye on this
tee for awhile, and
finally ordered the
turquoise/navy in the
small. as soon as i
received it, i ordered
it in the taupe/peach
and am
contemplating one [Great soft tee. got the
more! i plan to layer blue and really love the
it now and can't wait [tee, tees, color., | love this tee. tee - tees
to wear it solo next 5 tee tee basic, really comfortable and - basic -
spring and summer. - = white, its, super cute too!, Love white - its 0.68137 | Fal

22653 5 s_basic A
the colors are white bought, the way this tee looks - bought - 0 se
gorgeous (although this, the, and feels. so this - the -
the taupe is more is, and] comfortable and fun! is -and
dark gray which i good length. perfect
love), the material is jeans tee.]
very soft, stretchy
and comfortable, but
it's the very flattering
cut that sold me. it
hangs beautifully
and doesn't cling to
my middle but skims
itp
| found this tee to run [Great soft tee. got the

) h blue and really love the
true to size with a .
comfortable relaxed [tee, tees, color., | love this tee. tee - tees
. . basic, really comfortable and - basic -
fit. the neckline and 5_tee_tee L o
. - white, its, super cute too!, Love white - its 1.00000 | Fal

22793 elegant button gives 5 s_basic_ bouah h hi look bouah 0
this tee enough white ought, the way this tee looks - bought - se
detail to dress it up if this, the, and feels. so this - the -

is, and] comfortable and fun! is -and

you wanted to take it
in that direction.

good length. perfect
jeans tee.]
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Represent Represe
Docum Topic Na Represen ative_Doc Top_n_words Probability ntative_
ent me tation s docume
nt
This tee is cute and
unusual and i am
sure i will wear it
pretty often. i do [Great soft tee. got the
wish i had ordered a blue and really love the
size smaller than my [tee, tees, color., | love this tee. tee - tees
normal large, but i 5 tee tee basic, really comfortable and - basic -
am waiting for it to - = white, its, super cute too!, Love white - its 0.61876 | Fal
23097 S 5 s_basic .
shrink in the wash a T bought, the way this tee looks - bought - 1 se
bit. the material is this, the, and feels. so this - the -
thin and it certainly is, and] comfortable and fun! is - and
doesn't feel like it is good length. perfect
worth the price tag. i jeans tee.]
got it on sale and still
think it is only worth
about 203$.
This tee is amazing.
1% Il mretalfie Erg) [Great soft tee. got the
perfect for the
blue and really love the
summer heat. the .
detail of the cross [tee, tees, color., | love this tee. tee - tees
) ; basic, really comfortable and - basic -
and tie back is 5 tee tee IO o
- white, its, super cute too!, Love white - its 0.71258 | Fal
23446 perfect to elevate the | 5 s_basic_ h h hi look h
style. this is going to white bqug t, the way this tee looks - l:_>oug t - 0 se
be a.solid staple in this, the, and feels. so this - the -
P is, and] comfortable and fun! is - and

my tee collection. i
wish it came in other
colors because i
would buy them all.

good length. perfect
jeans tee.]
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