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THE CUSTOMER SENTIMENT ANALYSIS METHOD FROM
NATURAL LANGUAGE TEXTS

CraTTs mpuCBsiYCHa METOTy aHANI3Y TEKCTIB MPUPOIHOIO MOBOIO, III0 MICTATH BIATYKH KITi€HTIB. MeTon Bif-
PI3HSAETBCSA BiX iCHYIOUMX KOMOIHAII€IO PI3HUX THITIB BEKTOPH3ATOpa Ta YBEACHHAM iepapXii kommoHeHTIB. [Toci-
JIOBHICTB 3aCTOCYBaHHs PI3HMX BEKTOPH3aTOPIB Jae 3Mory OyayBaTH i€papxiro 03HaK Ta MapkepiB. BukopucranHs
METOJly OTIOPHHUX BEKTOPIB Ta OCTPIBHOT KJacTepu3allii 3 MOAANBIINM HaBYaHHS MOJEII ISl IPOTHO3YBaHHS MOYYyT-
TIB € OJITHUM 13 KpaliX METO/IB aHaJi3y HaCTPOIB, K il HeOIHAPHMX, TaK 1 JJIst OIHApHUX acnekTiB. Ha ocHOBI Bij-
KpPHUTOTrO Habopy JaHuX 3 gonomoroio Python ta Tablau noGymoBano nporpaMHuil MPOAYKT [UIsl aHATI3Y BIIOJ00aHb
KJII€HTIB 1 Bi3yauizalii pe3yJbTaTiB aHalli3iB.

KoarouoBi cjioBa: ceHTHMEHT-aHali3, BEKTOPH3aTOP, IPUPOJTHOMOBHHIN TEKCT, KIIaCTEPH3aLlis

The article is devoted to the method of analysis of texts in the natural language, containing reviews of clients.
The method differs from the existing combination of different types of vectorizer and the introduction of the
component hierarchy. The sequencing of the use of different vectorizers allows us to build a hierarchy of features
and markers. Using the reference vectors and island clustering techniques, with the subsequent training of a model
for prediction of feelings, is one of the best methods for analyzing mood, both for non-binary and binary aspects.
Based on open data set with Python and Tablau, a software product was developed to analyze customer preferences
and visualize the results of analyzes.

Keywords: sentiment analisys, vectorizer, text in natural language, clustering

Beryn BiIKpuTHil HaOip manux Women E-comerce
AHaJi3 HacTpoiB (CEHTUMEHT-aHali3, Closing Reviews

Sentiment Analysis) momomarae po3rmi3HaTH
Bpa)XKE€HHS KJII€EHTa B1J KOMIIaHii, TOBapiB 4u
nocayr. Oco0nMBO aHaii3 HACTPOIB IMOMIU-
peHUil y colliaIbHUX Mepekax, 1 came 3 ix
MOSIBOIO BIATYKU KIIIEHTIB CTalM aHaJi3yBa-
TUCS B aBTOMaTHYHOMY pexxkumi. EMorii k-
€HTa, B OCHOBHOMY, BILJIUBAaIOTh Ha (OpMY-
BaHHS MapKeTUHToBoi cTparerii [1].

OckiJIbKM aHaJi3 HaCTPOiB HAJIEKUTh
JI0 METO/IB MalIMHHOTO HaBYaHHs 0e3 BUU-
TN, TO €IUHOTO pe3yibTaTy aHaji3y He-
MOJKJIMBO JIOCSITHYTHU. Pi13HOMaHITHICTH pe-
3yJIbTATIB aHANI3y € 3aCO00M NMPUMHATTA pi-
HIEHHS TpPO TOKpAlleHHS XapaKTepUCTHK
MPOIYKTY, MiABUIICHHS OOCSTIB MPOJAXKiB
TOIIIO.

MerToro cTaTTi € BUKOPUCTaHHS aJro-
putMiB NLP (06poOku mnpuponHoi MOBH,
Nature Language Processing) mis aHami3y
HACTpOiB KJIi€HTIB. JJIT 1IbOTO BUKOPUCTAHO
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(https://www.kaggle.com/nicapotato/women
s-ecommerce-clothing-reviews) 3  Ginbiue
Hix 23000 nonrcamu, MOBY IpOrpaMyBaHHs
Python ta Tableau.

IMocTanoBKa MpodJieMu

MaeMo MHOXHHY JOKYMEHTIB 3 HAcCT-

posimu  KiieHTiB D: kokeH mokymeHTt d

HOJaHUN IT’ATIPKO <€i. aij, 00jik, hk, t>.

CraBumo niepes; coO0K0 3aBIaHHS:

1) 3muaiitu yci gokymentu 3 D, y skux €
3rajika npo CyTHICTb €i. CyTHICTb € Ipo-
JTYKTOM, TIOCTYro, 0C000I0, TOJIIET0,
OpraHizali€ro TOuo 1 MoXe OyTH 3aJaHa
gk (T, W), ne T — iepapxisi KOMIIOHEHTIB
(abo wactun), cyObkommoHeHTiB, a W —
Halip aTpuOyTiB €;. KoXeH KOMIOHEHT
ab0 MIiAKOMIIOHEHT TaKOX Mae€ CBii
BJIaCHUI HaO1p aTpuOyTIB,;

2) 3HaiiTu acrekTH ajj B € i chopMmyBaTu
KJIACTEPH.
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3) BupoOytu 1i mmatku iHpopMaLii 3 TeK-
CTy (HECTpYKTYpOBaHUX JaHUX) Ta
chopmyBaTH 6a3y aHUX 13 3a3HAYCHHIM
BiracHuka hx mokymenra d; Ta yacy ioro
dbopmyBaHHS 1;

4) JInst KOXKHOTO aCIeKTH ajj BU3HAYUTH TO-
HAJIbHICTh, TOOTO, UM HAJIEKUTh BiH 0
MO3UTUBHOTO, HETaTHMBHOTO 4YH HEHT-
pabHOTO (00jik);

5) CodopmyBatu yci KopTexi <ei. aij, 00ji,
hk, > Ta knmacugikyBati qokymeHT d.

Otxe, aHali3 HACTPOIB MOEIHYE SIK
METOJM MAaIIMHHOTO HAaBYaHHS 0e3 BUUTEIs
(kmacrepusarniisi, Kiacudikaiis), Tak i MeTo-
I MAIIMHHOTO HaBYaHHS 13 BYHTEJIEM
(kmacudikarris).

AHali3 ocTa”HHiX J0CHiTKeHb i
nyOJikanii

dopManbHa MTOCTAHOBKA 3aJlavi aHai-
3y HaCTpOiB NOJAHO Y [2]. ABTOpPH IIPOIIOHY-
10Th BUKopuctoByBaru SVM (Support Vector
Machine) mis kmacrepusariii, aie momepen-
HBO HE 31MCHIOIOTH 00pOOKY TEKCTY (TOKe-
Hi3allis, 3a0upaHHs CTOM-CIIIB), IO YHEMOX-
JIMBIIFOE BUKOPUCTAHHS MPOIOHOBAHOTO Me-
TOJy JJisl YKPaTHCHKOi MOBH 30KpeMa.

VY [3] icHyroui migxoau Kiacudikarii
HACTPOiB MOJIIJIEHO Ha TaKl KJIACH:
® TiAXO/H, 1m0 0a3yI0ThCS Ha MTpaBUiax;
® MIJIXOJH, 110 0a3yloThCs Ha CIOBHUKAX

(TOHaNbHI CIOBHUKH);

®  YaCTOTHI METOMIU,

e HaB4yaHHS 0€3 BUMTEIS.

[Tinxomu, 6a30BaHi Ha MpaBUIIaX, AAlOTh
3MOTy OIPAIlbOBYBATH TEKCTH JIMIIE MEBHOL
BY3bKOi 00JaCTi, a TakOX aBTOMaTW4HE II0-
TIOBHEHHS MTPABUJI 3/IHCHIOETHCS JIUIIE HA OC-
HOBI (DYHKIIIOHAJIbHUX 3aJIEKHOCTEH.

ToHanbHI CJIOBHUKM BM3HAuYarOTh HaOip
MpaBWJI, 10 BU3HAYAIOTh HACTPIM (TOHAIb-
HicTh) TekcTy. IloTpeOyroTh po3miueHOCTI
TEKCTIB.

YacToTHi MeTOoaM 3a3BUYail MPAIIOIOThH
pazom 3 mipoto TF-IDF i BukopucToBYHOTH
MIIX1 «MIIIKa CHiB», 1[0 HE Ja€ 3MOTH Bpa-
XOBYBAaTH 3BOPOTHOTO 3HAY€HHs CIiB (Ha-
NPHUKIIAJT, «8eceuil» Y PO3YMIHHI CyMHUIL).

[Tomyk HacTpor TEKCTy 3 BUKOpHUC-
TaHHSM METOJIB HaBYaHHs 0e3 BUUTEIN I0-
TpeOye iXx KOMOIHaIi Ta 1THKOIM TOSICHEHHS
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pe3yibrary excneproM. IIpoTe BoHM € Haii-
MOIIMPEHIINMHU, OCKUIBKH JO3BOJIAIOTH Mi-
HIMI3yBaTH HEIOIIKHA MOMEPEIHbO MOJAHUX
X O/IB.

VY poborti [4] aBTOpOM MPOMOHYETHCS
METOJT OTPUMAaHHS CUTHATYp TOKYMEHTa, Kl
OyZayroTbCs HAa OCHOBI IEBHOrO Habopy cTa-
TUCTHUYHHUX IIapaMeTpiB JOKyMEHTa, o0pa-
HUX 3 MIpKyBaHb CTIHKOCTI 10 IEBHUX (HOPM
3MiH JoKyMeHTa. Hanpuknazn, npuGnusny
KUTBKICTh PEYCHb Y JOKYMEHTI MOXKHA BH3-
HAYUTHU 32 KUIBKICTIO BEJUKHX JIITEP, KOM 1
Kpamok; 3arajibHa JJOBKHHA TEKCTY B CUMBO-
Jax 3a BUHSATKOM MpPOOLTIB 1 CTOM-CIIB Ja€e
3arajibHy OLIIHKY 00CATY JOKYMEHTA TOIIO.

ABTOpPOM METOAY MPOBOJIUIIHUCS [0-
CITIJDKEHHST MOXJIMBOCTI BHKOPUCTAHHS Pi3-
HOMaHITHHX MapaMeTpiB TEKCTIB ISl OTOce-
PEIKOBAHOTO BUSBIICHHSA AyOsroBaHb [5].
Tax, Oyn0 migpaxoBaHO KUTbKICTh BXOIKEHb
y TEKCT JOKYMEHTa KO)XKHOTO CHUMBOJIY 3 Ha-
CTyMHOTO Habopy: ., - :;!? ()1 cumBon
npo6iny. OOpa3 JOKyMeHTa MOJIA€EThCSI Y BU-
TSI BEKTOpa po3MipHicTio 11 enemMeHTis, i-
TAM KOMIIOHCHTaMHU SKOTO Oylia KUIbKICTh
BXOJDKEHb BIJIOBIIHOTO CUMBOIY. B iHIIO-
MY TECTi 3 TOKYMEHTa BUJAIISUTHCS OYKBEHO-
1M (pOB1 CUMBOJIY, 3AJIULIAI0YH CIEIICUMBO-
T, TPOOLTH 1 TIepeBeIeHHS PAJIKIB.

Merta pocriaKeHHs

Metoro NOCHIKEHHSI € PO3pOOJICHHS
METOJly aHalli3y BIAIYKY KII€HTa MUIIXOM
KOMOIHYBaHHSI PI3HUX THIIIB BEKTOPHU3ATOPIB,
a TaKoX peaiizallis 3alpolIOHOBAHOTO METO-
ny. Lle nacte 3Mory OyayBaTu LUTICHY MapKe-
THUHTOBY CHUCTEMY, sSIKa MOYMHAETHCS BiJl BH-
CTaBJICHHS] PEUTUHTY 32 KOMEHTapeM, ska ¢i-
HaJli3ye pe3yabTaTh 1 «Oyaye» cTparerti.

BukJiax ocHOBHOTro MaTtepiaay

Omnuc metoay

AHaii3 BIATYKIB KJIIEHTA MOYKHa pO3-
OuTH Ha Taki etamu: 0OpoOKa TEKCTy; MO0y-
JIOBa MOJIeNIi; aHaJIi3 Pe3yJIbTaTiB.

I. O6pobxka TekcTy

Tekct moBuHEH OyTH TIOTIEPETHBO 00-
pobnenuii s moOynoBu Mofeni. e mokpa-
IIUTh TOYHICTh OLIIHKY BIATYKY. Po3risnemo
KiJIbKa METO/1iB 00pOOKU:

Toxenizayiss 03HaA4a€ PO3OUTTS TEKCTY
Ha MiHIMaIbHO 3Hauymi ojauammi. [le
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000B'13K0BHI eTarl nepes Oy/b-IKUM BUAOM
00poOku. bazoBuii tokenizer (3a aHamnorier
10 NLTK) po3aiauTh TEKCT Ha acleKTH, SKI
BUKOPUCTOBYIOTbCS B TOHAIBIIOMY ISt
CCHTUMEHT-aHaIli3y.

[lpuknaau  TOKEHI30BaHOTO
PI3HUMH TOKEHI3aTOpaMu:

Toxenizarop locution: The mouse gave
up. () => the/mouse/gave_up .

Tokenizarop  amalgam: If  you
wannabe my lover =>
if/'you/want/to/be/my/lover/...

Cmemine — 1€ TPOLEC CKOPOYECHHS
CJIOBA JI0 OCHOBH IUISIXOM BiJKUIAHHS JIO-
NOMDKHHMX YaCTHH, TaKUX SIK 3aKIHUCHHS YU
cyikc. PesynpTaTu CTEMIHTY 1HOAL Iy»Ke
CXOX1 Ha BHW3HAYCHHS KOPEHS CJIOBa, alie
fioro amroputMu 0a3ylOThCS Ha IHIINX
npuHunax. Tomy cioBo micist 00poOku ai-
TOPUTMOM CTEMIHTY (cTeMaTH3allii) Moxe
BIJIPIZHATHUCS BiJ MOP(OJIOTIYHOTO KOPEHS
cioBa. CTEMIHI 3aCTOCOBYETbCS B JIIHIBIC-
TUYHIK Mopdororii Ta B iHQOpMaLiHHOMY
HOILITYKY

Cmon-cnosa (Stopwords). baza maHux
CTOII-CJIIB JIa€ 3MOT'Y BUJIAIUTH KOPOTKI CIIO-
Ba, SIKI ICTOTHO HE BIUTMBAIOTh HA CEMAHTUKY
TEKCTY, HAIPUKJIIA, CIIOTYYHHKH.

[TpoananizyeMo Kijbka eTamniB 00po0-
KM JAHUX: JUISI I[OTO BI3bMEMO OJIUH BIJITYK
1 IepeBipUMO HOTO, K BiH 3MIHUTBCS MICI

YUCTKU.

«Yes, this 1is a great dress! i
wasn't sure about it online
because of the color combination.
i think i would have preferred the
gray color but it was sold out. it
received very good reviews online
so 1 thought it was worth the risk
at the sale price. i am always on
the hunt for great dresses at
great prices (who isn't?!). once i
received it and tried it on, oh
wow ! i love it. it is SO
flattering. it 1s a very pretty
dress. 1 think 1 will wear this
all the time. i am actually
thinking of all the d»

Ilepwuii  eman oyuwenns mexkcmy
BKJIIOUAE TIEPETBOPEHHS [0 HMKHBOTO pe-
ricTpy, BUAaJeHHs CTON-CIiB 1 cTeMiHr. Kox
IIporpamu NOJaHUN HUKYE:

TEKCTY

def cleaning_function(text):
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text = text.translate(string.punctuation)

text = text.lower()
text = text.split()

stops = set(stopwords.words("english™))
text = [w for w in text if not w in stops and
len(w) >= 3]

text =" ".join(text)

text = text.split()

stemmer = SnowballStemmer(‘english’)

stemmed_words = [stemmer.stem(word) for
word in text]

text =" ".join(stemmed_words)

return text

Otpumaemo:

yes, great dress! sure onlin color
combination. think would prefer
gray color sold out. receiv good
review onlin thought worth risk
sale price. alway hunt great dress
great price (who isn't?!). receiv
tri on, wow! love it. flattering.
pretti dress. think wear time.
actual think

HacTynmHUM KpOKOM € BHUKOPHCTaHHS
peryisapHux BupasiB. 3 iX JONOMOroOK Ta
010i0TeKH MU PO3AUIIEMO Ta BHIAISIEMO
HalnomupeHimi ¢pas3u:

def cleaning_function(text):
text = text.translate(string.punctuation)

text = text.lower()
text = text.split()

stops = set(stopwords.words("english"))
text = [w for w in text if not w in stops and
len(w) >= 3]

text =" ".join(text)

text = re.sub(r'e - mail", "email", text)

text = re.sub(r'[*A-Za-z0-9"N L\/'+-=]", " ", text)
text = re.sub(r"what's", "what is ", text)

text = re.sub(r"\'s", " ", text)

text = re.sub(r"\'ve", " have ", text)

text = re.sub(r'n't", " not ", text)

text = re.sub(r"\V'll", " will ", text)
text=re.sub(r'eg"”, "eg", text)
text =re.sub(r"b g ", " bg ", text)
text = re.sub(r"i'm", "i am ", text)
text = re.sub(r"u s ", " american ", text)
text = re.sub('["a-zA-Z]', ' ', text)

text = re.sub(r"'\'re", " are ", text)

text = re.sub(r"\'d", " would ", text)

return text
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Otpumaemo:

yes great dress sure online color
combination think would preferred
gray color sold out received good
reviews online thought worth risk
sale price always hunt great
dresses great prices who is not
received tried on wow love it
flattering pretty dress think wear
time actually thinking

Bexmopuzayia. CnoBa moBUHHI OyTH
3aKOJOBaHl fAK Il yrciia ado 3HAYEeHHS 3
IUIaBAIOYOI0 TOYKOIO JIi BUKOPHCTAHHS SIK
BXiZIHI JaHi JUIsl aJTOPUTMY MAaIIMHHOTO
HaBYaHHS, 1110 HA3UBAETHCS BUIIYUYECHHIM 03-
HakK. ABTOpU cTaTTi [6] OMUCyIOTh MOOYIOBY
MOJIeIi BEKTOPHOTO MPOCTOPY JUTsl 3aBIaHHS
BEKTOpH3aIlil ClliB. ABTOPU MOETHAIN TIEepe-
Baru JIBOX I1JIXOAIB: JIOKAJIbHOTO KOHTEKCTY
BiKHAa 1 MeToJ TIo0anbHOI (hakTopu3arlii
MaTpHIlb. 3a pe3ysibTaTaMH HOPIBHSIHHA ic-
HYIOUMX MoJiesielf, OTpUMaHa aBTOpaMH MoO-
nens Glove mokasye Hemorasi pes3ysbTaTH
SK y 3a/a4i MOIIyKY CXOKMX CIiB, TaK i B
3apnanHi Named Entity Recognition.

Bag-of-Words Model. Sk Bxe Oyio
3raJlaHo BHUIIE, HEMOXXJIMBO MPAIIOBATH 3
TEKCTOM 0€3M0CepeIHhO MPH BHUKOPHCTAHHI
QITOPUTMIB MAalIMHHOTO HaBuaHHs. OTxe,
HaM HeOOX1JIHO NEePeTBOPUTU TEKCT Ha YHUC-
na. OTHUM 13 IPOCTUX 1 €PEKTUBHUX CIOCO-
01B € MOJenb «MiIoK ciiB» abo BoW. Mo-
JIeNib IPOCTa B TOMY, 1II0 BOHA BiJIKMJIA€ BCIO
1H(popMalLllI0 TIPO MOPAIOK CHIB 1 30Cepes-
JKYEThCSI Ha BXOJDKEHHI CIIIB Yy JOKYMEHTI.
Ile MoxHa 3p0OUTH, IPUCBOIBIIM KOKHOMY
CJIOBY YyHiIKambHUM HOMep. Toxmi Oynb-skuii
JOKYMEHT, SIKHii MA 0auuMo, MOXKe OyTH 3a-
KO/IOBaHMH SIK BEKTOp (PIKCOBAHOI JJOBKUHU
3 JIOBXHHOIO CJIOBHUKA BIIOMMX CJiB. 3Ha-
YEHHs B KOXKHIM MO3HIIIT Y BEKTOpPI MOXKeE Oy-
TH 3allOBHEHE MiJpaxyHKOM a00 YacTOTOIO
KO>KHOT'O CJI0BA B 3aKOJIOBAHOMY JIOKYMEHTI.

Icuye 6araro cmoco0iB pO3MIMPUTH
el MPOCTUH METO[, AK Kpalle yTOYHUTH,
110 Take CJIOBO, TaK 1 BU3HAYMUTH, L0 KOAY-
BaTH KOXHE CJIOBO y BEKTOPI.

bibmioreka Scikit-learn 3abesmeuye 3
pi3HI CXEMH, SIKIi MU MOXXEMO BUKOPHUCTOBY-
Batu: CountVectorizer, TfidfVectorizer,
HashingVectorizer.

CountVectorizer Hamae mpocTHii Cro-
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ci0 sSIK BUIUINTH TEKCTOBI JJOKYMEHTH, TaK 1

CTBOPHUTH CJIOBHHK BIJJOMHX CIIiB, a TaKOX

KOJTyBaTH HOBI JJOKYMEHTH, BUKOPHUCTOBYIO-

YH IIeH CJIOBHHUK.

Anroputm CountVectorizer:

1) CrBoputu ex3emiuisp kiacy Count-
Vectorizer.

2) 3a pomomororo ¢yukuii fit () chopmy-
BaTH CJOBHHUK 3 oOnHOro abo OuibIie
JIOKYMEHTIB.

3) Bukmukatu dyskiito transform () Ha of-
HOMY a00 JEeKIIbKOX JOKYMEHTaX, He00-
XITHUX  JUIsI  KOJYBaHHS  KOXKHOTO
BEKTODA.

4) KonoBaHMi1 BEKTOp MOBEPTAETHCS 3 JIOB-
JKHHOIO BCHOT'O CIIOBHHKA 1 ILIJIUM YHC-
JIOM JUIsl KUTBKOCTI pa3iB KOKHOTO CIIOBA
B JIOKYMEHTI.

BaxnuBo, mo Tol camuii BEKTOpHU3a-

TOp MOXe OyTH BUKOPUCTAHUN HA IOKYMEH-

Tax, SKIi MICTATh CJIOBA, HE BKJIIOYEHI JI0

cnoBHuKa. Lli cnoBa irHOpyIOThCH, 1 B OTpHU-

MaHOMY BEKTOpi HE HABOJUTHCS KUTBKICTb.

X.apply(cleaning_function)
c_vec = CountVectorizer()
c_vec.fit(X)

X = c_vec.transform(X)

X transformed:

(0, 583) 1
(0, 951) 2
(0, 2846) 1
(0, 10884) 1
(0, 11133) 1
(0, 13913) 1

TF-IDF vectorizer. [MizpaxyHok ciiB
MOXe OyTH BUKOPUCTAHUMW JJIS TiTOTOBKH
TEKCTIB /10 aHaNi3y, aje Ma€ psia HeAOJMIKIB.
Hanpuknan, «the» 3'sButbest Oarato pasis, i
iX BeNMKI 3HaUY€HHS He OyAyTh 3HAUYLIUMHU
B KOJIOBaHMX BEKTOPAX.

AJbTEpHATUBOIO € PO3PAXYHOK YACTOT
CIIiB, 1 HAOLIBII MOMYJIIPHUM METOJIOM Ha-
suBaetbest 1F-IDF. Ile — aGpesiatypa, 110
03HAYa€ «4acToTa TEPMIHIB — 3BOPOTHUHI
JIOKYMEHT», sIKa € CKJIaJJOBUMHU PE3YyJIbTYIO-
qyux OalliB, IPUCBOEHHUX KOXXHOMY CIIOBY.
YacToTa TepMiHIB: MiJCYMOBY€E, K YacTo
JTaHE CIIOBO 3'ABJISIETHCS B JOKYMEHTI. 3BO-
pOTHa YacToTa AOKYMEHTa 3MEHIIYE MAacIi-
TabM cCIiB, SKMX 0arato 3'IBISETHCI B
JOKYMEHTaX.
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Otxe, TF-IDF — 11e moxa3sHuKH 4acTo-
TH CJIB, SKi HAMararoThCs BUIIJIUTH CJIOBA,
K1 € ORI I[IKAaBUMH, HAIIPUKIIAJ, YACTUMHU
JIOKyMEHTaMH, aJie He BCiMa IOKyMEHTaMHU.

TF-IDFvectorizer mrykae oGepHeHi
KOe(II[iEHTH YacTOTH JTOKYMEHTIB 1 KOIY€E
HOB1 JokyMeHTH. KpiMm Toro, sKmio more-
penabo Bukopuctatu CountVectorizer, to
Horo MO>KHA BHKOPHCTOBYBATH 3
TfidfTransformer nns obuucneHHs obepHe-
HUX YaCTOT JOKYMEHTA 1 IMOYaTKy KOJYyBaH-
HS JIOKyMeHTiB. IIporiec cTBOpeHHs, Hajalll-
TYBaHHS Ta MEPETBOPCHHS BUKOPUCTOBYETh-
ca sk 3 CountVectorizer.

X = clothes_cleaned['Review Text']
X.apply(cleaning_function)

tf_vec = TfidfVectorizer()
tf_vec.fit(X)

X =tf_vec.transform(X)

X transformed:

(0, 13913) 0.4650015062801364
(0, 11133) 0.5376963415994225
(0, 10884) 0.4929199056155513
(0, 2846) 0.2636953393304713
(0, 951) 0.1991097263821536
(0, 583) 0.3775000594849874
Hashing vectorizer. IligpaxyHok

KIJIBKOCTI CJIiB 1 4aCTOTA, SIKI € OCHOBOIO I10-
NEepeHbO TOJaHUX BEKTOPU3ATOPiB, MO-
KYThb OyTH AyX€ KOPUCHHMMH, aje OJHUM 3
0OMEXEeHb IIMX METOJIB € Te, IO CJIOBHUK
MOX€ cTaTu nayxe BenukuMm. Lle, y cBoro
4yepry, BUMaraTUMe BEJHKUX BEKTOPIB IS
KO/lyBaHHS JOKYMEHTIB 1 HaB'si3yBaTUMe Be-
JIMKI BUMOTH /10 TaM'sIT1 1 YIIOBUIbHIOBATUME
AITOPUTMH.

[TokpamenHss mosArae B TOMY, LI00
CKOPHUCTATUCSI CIIOCOOOM XELIyBaHHS ClliB
JUIsl IEPETBOPEHHS 1X y 1l yncna. [lepesa-
ra TMojsirae B TOMy, 110 He MOTpiOHO dopmy-
BaTH CJOBHUK, a TaKOX MO)XHa BUOpaTH
BEKTOp JIOBUIBHOI (hikcoBaHOT H0BKUHU. He-
JIOJIIKOM € Te, IO Xell € OJHOCTOPOHHBOKO
¢dyHK1i€I0, TOMY HE iCHY€E clIOcO0Y MepeTBo-
PHUTH KOJyBaHHS Hazaj J0 cJOoBa (SKe MOXKe
HE MaTH 3HAYEHHS Uil 0araThOX KOHTPO-
JHOBAaHUX 3aBJIaHb HABYAHHS).

HashingVectorizer peanisye nei min-
X171 1 MOXe OyTH BUKOPHUCTAHWUN TAKOX IS
MOCIIJOBHUX XE€UI-CIIB 3 TaKUM MapKyBaH-
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HAM Ta KOAYBAaHHAM OJOKYMCHTA.

X = clothes_cleaned['Review Text']
X.apply(cleaning_function)

h_vec = HashingVectorizer(ngram_range=(1, 5))
h_vec.fit(X)

X = h_vec.transform(X)

X transformed:

(0, 88313) 0.19245008972987526

(0, 131881) 0.19245008972987526

(0, 154635) 0.19245008972987526

(0, 167035) 0.19245008972987526

(0, 180525) -0.3849001794597505

(0, 203648) 0.19245008972987526

(0, 216626) 0.19245008972987526

(0, 230285) 0.19245008972987526

(0, 291052) 0.19245008972987526

(0, 299433) 0.19245008972987526

(0, 321990) 0.19245008972987526

(0, 332294) -
0.19245008972987526

(0, 475715) 0.19245008972987526

(0, 616655) 0.19245008972987526

(0, 681602) -
0.19245008972987526

(0, 697710) 0.19245008972987526

(0, 722887) 0.19245008972987526

(0, 72461l6) -
0.19245008972987526

(0, 726496) -
0.19245008972987526

(0, 731228) 0.19245008972987526

(0, 750171) -
0.19245008972987526

(0, 822631) -
0.19245008972987526

(0, 909483) -
0.19245008972987526

(0, 1017511) -

0.19245008972987526

Konu mu o6pobunm aaHi, MU MOXKEMO
IPUCTYNAaTU A0 CaMoi MOJENl METOJOM OcC-
TPIBHOI KJIacTepu3arii.

OCHOBHMM METO/IOM OCTpPIBHOI KJac-
Tepu3alii € METoA, K1l 0a3yeThCsl HA BUKO-
pucTaHHI rpada cymicHOI 3ycTpidyaibHOCTI
tepMiB. Lleit rpad OynyeThcst Ha OCHOBI BU3-
Ha4YeHHSI KOPEJIIii KOXKHOI mapu TEePMiB, 3
SKHX CKJIAJArOThCS TEKCTH, 1 KIIACTEPU3YETh-
cs came 1eit rpad (abo HOro yacTHHA) OMHU-
CaHMM y MeToJi miaxoaoM. Takum YMHOM,
TEPMHU JOKYMEHTIB TPYIYIOThCS B KJIACTEPH
caMe Ha OCHOBI CHUIBHOI 3yCTPI4aJbHOCTI.
Takok, 3aBISKH IIbOMY JTaHUW METOJI € CTiii-
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KUM JI0 TpoOJieM CHUHOHIMII Ta OMOHIMIi —

TEPMH 3 PI3HUM 3HAYEHHSM 3 BEITUKOIO HMO-

BIPHICTIO MOTPAIUIITh Y Pi3HI KJIaCTepH Tep-

MiB, OCKIJIbKM BOHU OyIyTh 3yCTPI4aTHUCh Y

TEKCTax CIIJIbHO 3 PI3HUMHU TepMaMu. Y ma-

Pl A0 LBOTO JUIsl BUPIIICHHS OMOHIMII MOX-

HA BUKOPHUCTOBYBATU CIIOBHUKH.

Boxe s rpynmyBaHHS TEKCTIB y Kiiac-
TEpU Ha OCHOBI KJIAaCTEPIB TEPMiB BUKOPHC-
TOBYIOTBCSI CIIE€LialIbHI MPOLEAYPH, L0 Ta-
KO OIMHUCaHI IIAM METOJIOM.

TakuM 4MHOM, METOJ OCTPIBHOT KJac-
Tepu3allii TeKCTOBUX JIaTACETIB CKIAAA€ThCs
3 HACTYITHHX KPOKIB:

1) Tlomepeare oOpOOJIEHHS TEKCTIB 3 BXij-
HOI KOJIEKIil JOKYMEHTIB: BHJIaJCHHS
CTOII-CJIiB, IEMATH3aIIisl TOIIIO.

2) BunineHHs 3 TEKCTiB MHOXKUHU TEPMIB, 3
SIKUX BOHU CKJIaJJalOThHCA.

3) 3a HeoOXigHOCTI — (imbTpallis OTpuMa-
HOT MHO>XMHH TEpMiB (HAIPUKIIAMI, y CH-
TyamisiX, KOJY BiOMI TMOYAaTKOBI LIEHT-
poinu kiactepiB abo OTpUMaHa MHOXKH-
Ha € 3aHaJITO BEJIIUKOIO).

4) TloOymoBa rpady Kopessiii TepMiB Mix
co0or0.

5) Ilonepenne oOpobieHHs rpada i oTpu-
MaHHsI HOT0 HaOJTMKEHHSI.

6) Knacrepusaliisi oTpuMaHOro HaOIMIKEH-
Hs Tpada.

7) Po30HMTTS NOKYMEHTIB Ha KJIacTepu Ha
OCHOB1 OTPUMAaHMX KJIACTEPIiB TEPMIB.

Sk mpaBUIIO, LIEH METOJ 1a€ KIACTEPH,
0 JIETKO IHTEPIPETYyBAaTH caMe Ha OCHOBI
3MICTy JOKYMEHTIB, IO CKJIQJar0Th IIi
KJIaCTepH.

Po30uTTs NOKYMEHTIB Ha KiacTepu
3/11iICHEHO METOJIOM OIIOPHUX BEKTOPIB 3 Ji-
HIHHUM PO3JAUIEHHSIM MO TIMEPIUIONIMHAX Ha
OCHOBI [IOJIIHOMIAJILHOTO anpa
k(x,X) = ((x, ") +const)” Bubip came
[IOTO METOJAY KJacTepu3allii 3yMOBIICHUI
HAsBHICTIO TIOTIEPEIHIX KPOKIB 3 00poOIIeH-
HS TEKCTIB Ta TOJAHHS iX y BEKTOpHINA Ta
rpa¢oBiit popmax.

[TocmimoBHICTE KPOKIB:

1) TlepeTrBOopuMO pEHTHHT 3a I SITU-OAITb-
HOIO IITKaJIOK A0 OIHAPHOTO BUTJIISAY, A€
1-31e0,a4-5-1.

2) Bukopucraemo HaBeaeHY BHIlE 00POOKY
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nanux, a came. cleaning function i
Hashing vectorizer.
3) Po3gimumo maHi Ha TpeHyBajJbHY 1 TEC-
TyBaJIbHY YaCTHHM sIK 2 710 1.
4) Harpenyemo miniiiny SVM.
VY pe3ynbTaTi BUKOHAHHS IMX KPOKIB

MU OTPUMaJIM TOYHICTH MOei (accuracy)
0.8829677609303695.

Jlani Bi3bMEMO NO3UTHBHHM 1 HETaTHUB-
HUH BIATYK 1 MEpeBipuMO, K OLIHUTH HOTO
MOJENb:
Love this dress! 1it's sooo
pretty. 1 happened to find it in
a store, and i'm glad i did bc i
never would have ordered it online
bc it's petite. 1 bought a petite
and am 5'8". 1 love the length on
me- hits just a little below the
knee. would definitely be a true
midi on someone who is truly
petite.

print(svc.predict(positive_review_transformed)[0]

)

>> 1

print(svc.predict(negative_review_transformed)[

0]

>>0

AHauni3 pe3yJbTaTtiB

VY nepiry 4yepry, npoaHaxi3yeMo BMICT
naracetry «M Women E-comerce Closing
Reviewsy.

CrtpykTypa garacery:

Clothing ID: Integer — kareropudHa
3MiHHA, IO HAJICKHUTH J0 KOHKPETHOI Yac-
THHH, 1110 PO3TIIATAETHCS.

Age: Positive — mima 3MiHHA BIKY
PEIICH3EHTIB.

Title: 3mMiHHa psiika U1 HA3BH JOMHUCY.

Review text: 3minHa psjaka s Tijna
JIOTIHCY.

Rating: mo3uTHBHA IiJI0YKCEIbHA 3MiH-
Ha IS TIPOJYKTOBOI OINIHKHM, HA/JaHOI KITI€H-
toMm Bi 1 — Haiiripmie no 5 — Haiikpare.

Recommended IND: /IBiiikoBa 3MiH-
Ha, /i€ KIIE€HT PEeKOMEHAYE NpPOAYKT, ae 1
pexkoMeHyeTbes, 0 He PeKOMEHTy€ThCS.

Positive Feedback Count: mo3uTuBHE
[[iJIe YKCIO0, IKE€ BHU3HAYA€ KUIBKICTH I1HIIHX
KJII€HTIB, SKI  BBaXalOTh ILEeH OIS
MTO3UTHUBHUM.
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Division name: kateropiiiHa 3MiHHA,
HaiMEHYBaHHSI TPOJYKTY BHCOKOTO piBHS
oALTY.

Department name: kareropiaiibHa Ha3-
Ba, Ha3Ba BIJUIUTY MMPOJIYKTY.

Class name: kateropiiina 3MiHHa, Ha3-
BU KJIaCy MPOAYKTY.
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3nilicHUMO 0i3HeC-aHawi3 TSt
Customer sentiment analysis. Posrisaemo
3apa3 KiuIbKa BapiaHTiB aHami3dy y Tableau.
MoxHa aHami3yBaTH piBeHb SKOCTI Mpoja-
’KIB 3aJI€KHO BiJ BIAJIJICHHS, BIAIIOBIIHO
MOYKHa pPOOWUTH BUCHOBKH IIOJIO CTpAaTerii
MOKpAIIEHHS BHPOOHUIITBA Ta MPOJAKY
TOBapYy.

Puc. 1. 3anexHiCTh pEHTHHTY BiJ KUTPKOCTI TO3UTHBHUX BITYKiB

binsie Toro, Tableau mo3Bossie podu-
TH aHIMOBaHI 3BITH, IIIO J03BOJISE JUBUTHCS
iH(dorpadiky 3anexxHo Bia mapamerpy. s
MPUKIALy, aHAIiI3yBaTUMEMO BIK KIII€HTa Ta
BIUTMB L[HOTO (haKTOPy Ha KUIBbKICTh 3ajIHIIIe-

HUX NO3UTUBHUX Ta HEraTUBHUX BIATYKIB.
Pesynbpraty anamizy BiATYKIB MOJAHO Ha
puc. 2.

Puc. 2. ITpuxnanu aHanizy BIATYKIB KJIIEHTIB 3aJI€)KHO BiJ] BIKY
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Y upomy Bunaiaky (puc. 2) MOKHa
CIIOCTEpiraTd I[iKaBy TCHJACHIIIO. HaM-
OUIbIlIa aKTUBHICTH CIOCTEPITa€ThCs y Ce-
PEIHBOMY Billl, X04Ya Ha MEPIIHA OIS
3/1aBAJIOCs, 110 MOJIOJb Mana O OyTu OiibIn
aKTUBHA y (POPMYBaHHI SIK IMO3UTUBHUX, TaK
1 HETaTUBHUX BITYKIB.

BucHoBkH

VY crarti po3po0JICHO METOH aHalli3y
JIOTIMCIB MPO BIOJOOAHHS KIIIEHTIB Ta PO3-
pPOOJICHO AJITOPUTM HA HOTO OCHOBI, IO Ja€
3MOT'y 3JIIHCHIOBATH MapKETHHIOBE JOCIIJI-
JKEHHSI PUHKY, & TaKOX CTaTH OCHOBOIO JIS
3MIIHCHEHHS IPOTHO31B MPO/IaXiB HA HACTYII-
Hi mepiogn. OcoOIUBICTIO PO3pPOOICHOTO
METOJly € TIOCTiZIOBHA KOMOIHAIlsl Pi3HHUX
METO/IB BEKTOpHU3allii TEKCTIB, IO J1a€ 3MO-
ry 30eperTd CEeMaHTHKYy TEKCTY Ta BiJlIIyKa-
TH 3HAUYyIli O3HAaKu y HboMy. OKpiMm TOTO,
MOCIIJOBHICTh 3aCTOCYBaHHS Pi3HUX BEKTO-
pHU3aTOPIB J1a€ 3MOTY OyAyBaTH i€papXiro 03-
HaK Ta MapKepiB.
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RESUME

N. Shakhovska, Kh. Shakhovska

The customer sentiment analysis
method from natural language texts

The article presents the method for
customer preferences analyzing and deve-
lops an algorithm based on it, which enables
to conduct market research of the market, as
well as become the basis for carrying out
sales forecasts for subsequent periods. The
peculiarity of the developed method is the
consistent combination of different methods
of text vectorization, which allows you to
keep the semantics of the text and find
meaningful signs in it. In addition, the
sequencing of the use of different vectors
allows you to build a hierarchy of signs and
markers.

Based on open data set with Python
and Tablau, a software product was develop-
ped to analyze customer preferences and
visualize the results of analyzes. The use of
both tools and the developed method allows
for in-depth analysis of natural language
texts and reveals hidden data dependencies,
such as the age of the client and the nature
of his post.

Builded document vectors are very
useful, because the sentiment of a sentence
can be deduced very precisely from these se-
mantic features. As a matter of fact, users
writing reviews with positive or negative
sentiments will have completely different
ways of composing the words. Feeding a
Support vector machine and island cluste-
ring with these vectors and training the mo-
del to predict sentiment is known to be one
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of the best methods for sentiment analysis,
both for fine-grained (Very negative /
Negative / Neutral / Positive / Very positive)
and for more general Negative / Positive
classification.

The main method of island clustering
IS a method that is based on the use of the
graph of the coherent occurrence of terms.
This graph is based on the definition of the
correlation of each pair of terms from which
texts are composed, and it is clustered
exactly this graph (or part of it) described in
the method approach. Thus, the terms of
documents are grouped into clusters on the
basis of a common occurrence. Also, due to
this, this method is resistant to the problems
of synonymy and homonymy — terms with
different meanings are very likely to fall into
different clusters of terms, as they will be
encountered in texts in conjunction with
different terms. In a pair to this, for the
solution of homonymy it is possible to use
dictionaries.

Already for the grouping of texts into
clusters, based on cluster terms, special pro-
cedures are used, which are also described
by this method.

Haoiuuna oo pedaxyii 15.10.2018
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