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TOM TAT

Bai bao nay dé xudt ting dung phuong phap hoc mdy, cu thé la mé hinh SVM (Support Vector Machine), dé phan loai cdm xiic trong binh luan cGa khach
hang trén san thuong mai dién ti Amazon trong giai doan tlf quy I nam 1996 dén quy lll ndm 2023. Dit liéu nghién cu duoc thu thap tirngudn Amazon Review'23
va x{t Iy trén nén tang Google Colaboratory. Qua trinh phan tich bao gdm cac budc tién x{ Iy di lidu, trich xudt ddc trung van ban bang phuong phap Bag-of-
Words (BoW) va hudn luyén md hinh nham phén loai binh luan theo hai nhdm cam xiic: tich cuc va tiéu cuc. Két qua thuc nghiém cho thdy, mé hinh SYM dat
hiéu sudt cao trong nhiém vu phén loai cdm xtc. Nhiing phat hién tir nghién cu nay khéng chi khang dinh tinh hiéu qua cia SVM trong xit Iy ngon ngi tu nhién
(NLP) ma con cung cap co s thutc tién dé cac doanh nghiép tng dung cdng nghé hoc may vao phan tich phan héi khach hang. Tit d6, hé trg du bao xu hudng, toi
uu chién lugc kinh doanh va nang cao tréi nghiém khach hang.

Tirkhod: Hoc mdy, SVM, phdn logi cam xuic, Amazon, xt Iy ngén ngi tu nhién.

ABSTRACT

This article proposes the application of machine learning, specifically the Support Vector Machine (SVM) model, for sentiment classification of customer
reviews on the Amazon E-commerce platform during the period from the first quarter of 1996 to the third quarter 2023. The research dataset was collected from
Amazon Review'23 and processed using the Google Colaboratory platform. The analytical procedure encompasses data preprocessing, text feature extraction
using the Bag-of-Words (BoW) method, and model training to categorize reviews into two sentiment classes: positive and negative. Empirical results indicate
that the SVM model achieves high performance in sentiment classification tasks. The findings not only confirm the efficacy of SYM in natural language processing
(NLP) but also provide a practical foundation for businesses to integrate machine learning technologies into customer feedback analysis, thereby supporting
trend forecasting, optimization of business strategies, and enhancement of customer experience.

Keywords: Machine Learning, SVM, sentiment classification, Amazon, textual data.
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1. GIGI THIEU

Trong nhiing nam gan day, thuong mai dién tr da
phat trién manh mé va trd thanh mét phan khéng thé
thi€u trong nén kinh té toan cau. Dac biét, dudi tac déng
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cla dai dich Covid-19, ngudi tiéu dung ngay cang ua
chuéng hinh thic mua sam truc tuyén do tinh tién Igi,
tiét kiém thai gian va da dang vé san pham. Nhan thay
tiém nang, nhiéu doanh nghiép toan cau tap trung
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chién lugc ban hang, trong d6 hé théng danh gia cla
khach hang déng vai tro cét 16i trong phat trién kinh
doanh. Viéc thu thap va phan tich y kién cta khach hang
da mang lai nhiéu lgi ich quan trong trong chién lugc
marketing déng thai cling hé trg du bao xu huéng thi
trudng tai chinh [4]. Binh luan ctia khach hang khong chi
gilp ngudi tiéu dung dua ra quyét dinh mua sadm chinh
xac ma con anh hudng dén uy tin clia san pham ciing
nhu danh tiéng cla ngudi ban. Tuy nhién, lugng binh
luan khéng 16 mbi ngay doi hoéi phuang phéap phan tich
dirliéu tién tién dé khai thac théng tin hitu ich. Trong khi
do, tri tué nhan tao (Al) ngay cang ching minh vai tro
trong viéc xt ly va phan tich di liéu I6n. Trong linh vuc
phan tich y kién va danh gia cdm xuc, viéc st dung cac
phuong phap hoc may gilp cai thién dang ké doé chinh
xdac trong viéc phan tich tinh cdm ctia van ban [16]. Cac
phuong phap phan tich cdm xic méi dua trén Al da
dugc gidi thiéu véi muc dich gidp cai thién khd nang
nhan dién y kién va cdm xuc tiém an trong cac danh gia
clia khach hang [4]. Nhiing nghién cltu nay da mé&ra con
dudng cho su phat trién ctia mé hinh hoc sau va nang
cao kha nang xt ly ngoén nglt ty nhién.

Amazon la mét trong nhiing nén tang thuong mai
dién tr I6n nhat va phat trién nhanh nhat trén thé gidi,
dugc thanh [ap vao nam 1994 béi Jeff Bezos tai Seattle,
My. Ban dau, Amazon chi hoat dd6ng nhu moét ctra hang
truc tuyén ban sach, nhung nhanh chéng ma rong sang
cac san pham va dich vu khac ciing nhu nhiéu linh vuc
khac. Su phat trién cia Amazon gan lién vgi qua trinh
dau tu manh mé vao cong nghé, dac biét la trong linh
vuc tri tué nhan tao (Al), dit liéu 16n (big data) va dién
todn ddm may [11]. Amazon s dung mé hinh hoc sau
dé du doan nhu cadu mua sdm clia ngudi dung, gitp tang
ty 1& chuyén d6i va doanh thu [22]. Amazon Web
Services (AWS), mét nhanh ctia Amazon, da néi lén nhu
mot trong nhimng dich vu dién toan dam may hang dau
thé gidi, cung cap ha tang cho nhiéu doanh nghiép I6n.
Viéc trién khai tri tué nhan tao (Al) théng qua cac dich
vu nhu Amazon Lex, cho phép xay dung va van hanh
chatbot giong néi, hé trg xi ly ngén ngl tu nhién va
nhan dang giong naéi ty dong [19]. Nhin chung Amazon
khong chi la mot nén tang thuong mai dién t, ma con
la mét biéu tugng clia su d6i mdi trong nganh céng
nghiép cong nghé toan cau. Thanh céng clia Amazon
dén tu chinh chién lugc dau tu vao cong nghé va kha
nang linh hoat dap Ung nhu cau ngudi tiéu dung, tao
nén hé sinh thai thuong mai dién td tich hop.
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Trong nghién ctu nay, nhém tac gia da ing dung mo
hinh may vector hé trg (Support Vector Machine - SVM),
mot thuat todn hoc mdy cé gidm sat thudc linh vuc tri
tué nhan tao, dé phan loai muic d6 hai long trong cac
danh gia cta khach hang ddi vdi sdn pham trén san
thuong mai dién t&r Amazon. Bang cach khai thac dirliéu
phan hoéi clia ngudi tiéu dung va ap dung phuong phap
hoc mady, nghién clu gép phan mé rong pham vi ting
dung ctia SVM trong thuong mai dién ti. KEt qua nghién
cu cung cap cho doanh nghiép va nha bén 1é nhimng
théng tin cé gia tri nhdm nang cao chat lugng san pham,
t6i uu hoa chién lugc kinh doanh va cai thién trai nghiém
khach hang thong qua cac phuong phap phan tich di
liéu tién tién.

2. TONG QUAN NGHIEN CUU
2.1.Dit liéu I6n (Big Data)

D(r liéu 16n (Big Data) dugc dinh nghia la tap hop di
liéu cé kich thudc rat 16n, t6c d6 sinh d liéu nhanh va
c6 su da dang cao, doi hoi cac cong nghé phan tich tién
ti€n mai c6 thé xir ly moét cach hiéu qua va téi uu [9]. Ban
dau, khai niém nay dugc mé ta qua moé hinh 3V gom khaéi
luong (Volume), téc d6 (Velocity) va da dang (Variety)
[12]. Tuy nhién, mé hinh 3V da dugc mé rong thanh moé
hinh 5V bao gom khoi lugng (Volume) - lugng dir liéu to
I6n dugc tao ra mdi ngay tur nhiéu ngudn khac nhau; toc
do (Velocity) - T6c d6 sinh va truyén tai di liéu nhanh
chéng; da dang (Variety) - DU liéu dén ti nhiéu dinh
dang khac nhau nhuvan ban, hinh anh, video, am thanh;
do6 tin cay (Veracity) - Chat lugng va tinh chinh xac cta
dir liéu, dam bdo dir liéu co6 thé st dung dugc; gia tri
(Value) - Gia tri ma d(r liéu mang lai khi dugc phan tich
dang céach [9]. Dt liéu 16n c6 thé dugc phan loai thanh:
di liéu c6 cau trac (di liéu dugc luu tri trong cac bang
co sG dir liéu ¢ t6 chic nhu SQL), di liéu ban cu truic
(dir liéu c6 mot s6 yéu t6 cau tric nhung khong tuan
theo mé hinh c¢é dinh), dit liéu phi cau trac (di liéu
khong theo khuén mau cu thé, bao gém vin ban, hinh
anh, video, am thanh, email va binh luan khach hang)
[8]. Su gia tdang manh mé vé khoi lugng d liéu trong
nganh khoa hoc va cong nghiép da lam néi bat nhu cau
cap thiét d6i véi cac giai phap luu trir, xtr ly va khai thac
dirliéu mét cach hiéu quad [6]. Cling theo nghién ctu, dir
liéu I6n can dugc khai thac va phan tich véi cac cong cu
tién tién va thuong theo quy trinh: thu thap di liéu, luu
trir AU liéu, x ly d@ liéu, phan tich di liéu, hién thi di
liéu. Vé6i su phat trién nd rd cla thuong mai dién tu, di
liéu phan hoi ctia khach hang phat sinh tir cac nén tang
nhu Amazon c¢6 téc do tang trudng nhanh chong trong
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ting gidy va chidia nhiéu théng tin gia tri. Day vua la co
hoi vira la thach thic dé€ tng dung Al trong du doéan xu
huéng tiéu dung, nang cao trai nghiém khach hang va
t6i uu chién lugc kinh doanh. Viéc khai thac dit liéu mét
cach hiéu qua giup doanh nghiép tao ra mé hinh kinh
doanh téi uu va bén viing hon.

2.2, Xt ly ngon ngii tu nhién NLP - Text Classification

Xt ly ngébn ngd tu nhién (Natural Language
Processing - NLP) la mot linh vuc quan trong cua tri tué
nhan tao (Al), gitp may tinh hiéu va x& ngén ngir con
ngudi. Cac phuong phap NLP hién dai cht yéu dua vao
hoc may (Machine Learning) va hoc sau (Deep Learning)
dé trich xuat théng tin hiu ich tir di liéu van ban 16n. Dir
liéu I&n dong vai trd quan trong trong su phat trién cla
NLP [8, 23]. Sau khi dugc thu thap, dit liéu phi cau trdc voi
ngon ngir ty nhién can di qua cac budc: tién xu ly, trich
xudt dac trung, xay dung mé hinh, danh gia. Tién x( ly dir
liéu nhdam loai bé nhiéu va chuyén déi van ban vé dang
s6 hdéa bao gém céac ky thuat nhu tach t, loai bé tur diing
va rut gon tu. Trich xudt dac trung 1a budc chuyén déi van
ban thanh dang s6 héa ma mé hinh c6 thé hiéu va xt ly.
Sau khi trich xuat dac trung, van ban cé thé dugc xdr ly va
phan tich bang cac mé hinh khac nhau nhu hoc may va
hoc sau. Mot mé hinh mang no-ron tich chap (CNN) dugc
dé xuat & cap ky tu dé phan loai van ban [25]. M6 hinh nay
c6 thé hoc dugc cac dac trung quan trong clia van ban
ma khéng can dua vao cac bo tur dién tir trudc. Pay la mot
budc tién 16n trong NLP, gitip cai thién do chinh xac trong
phan tich binh luan khach hang. Bén canh dé, SVM - mét
mo hinh hoc mdy hiéu qua, da khac phuc nhiéu han ché
cla cac phuong phap truyén théng, nang cao dé chinh
xac trong phan loai va phan tich d liéu. Cac chi s6 danh
gia cho thdy SVM c6 d6 tin cay cao va kha nang du doan
chinh xac.

Mot trong nhiing yéu t6 then chét trong phan tich
binh luan clia khach hang la viéc phat hién va danh gia
cam xuc. Mot mé hinh phan loai cdm xuc da dugc phat
trién vao nam 1980, bao gém tam cam xuc co ban nhu
vui, budn, tuc gian, sg hai va cac cdm xuc khac, tao nén
tang ly thuyét quan trong cho nghién ctu nay [17]. Cac
mo hinh x{ ly ngén ng{ ty nhién (NLP) hién dai thudng
dua vao ly thuyét nay dé xay dung cac hé théng phan loai
cam xuc tU van ban, giup tu déng nhan dién cdm xuic cla
nguai dung trong cac binh luan va danh gia.

2.3, Al (Tri tué nhan tao)

Tri tué nhan tao (Artificial Intelligence - Al) la mét linh
vuc nghién ctu lién nganh nham xay dung cac hé théng
¢6 kha nang thuc hién cac tac vu yéu cau tri tué clia con
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ngudi, bao gém nhan dién ngdén ngi, hoc tap va ra quyét
dinh [18]. Trong b6i canh thuang mai dién tl, Al dong vai
tro quan trong trong viéc phan tich y kién khach hang
théong qua céc phuong phap xt ly ngén ngir tu nhién
(NLP), hoc sau (deep learning) va cac thuat toan hoc may
(machine learning) dé trich xuat théng tin hitu ich tur di
liéu van ban [5].

M6t trong nhitng Ung dung chinh cda Al trong phan
tich binh ludn khach hang la phan loai cdm xuc
(sentiment classification) va danh gid muc d6 hai long
dua trén ndi dung dénh gia clia ngudi dung. Cac mo hinh
hoc sau, dac biét la mang no-ron héi ti€p (RNN) va bo nhé
dai ngan han (LSTM), da ching minh hiéu qua vugt troi
trong viéc xt ly ngoén ng(r tu nhién, gitp cdi thién dé
chinh xac ctia hé thong phan loai binh luan [13]. Ngoai ra,
cac mé hinh transformer, dién hinh la BERT (Bidirectional
Encoder Representations from Transformers), d@ mé& ra
mot hudng ti€p can mdi véi kha nang nam bat nglt canh
tU ¢ hai chiéu cla cau, tir d6 tang cudng khé nang hiéu
va danh gia n6i dung binh luan.

Trong linh vuc thuong mai dién t&, dac biét la trén cac
nén tang Ién nhu Amazon, Al khong chi giup tu déng hda
qua trinh phan loai binh ludn ma con hé trg doanh nghiép
trong viéc phat hién danh gia gia mao, dé xuat san pham
phu hgp va nang cao trdi nghiém ngudi dung. Nghién
clu Ung dung Al trong viéc phan loai va danh gia binh
luan khach hang trén cac nén tang thuong mai néi chung
va trén Amazon néi riéng cé y nghia quan trong trong
viéc gilip ngudi mua dua ra quyét dinh chinh xac hon va
hé trg cac nha kinh doanh t6i uu chién lugc tiép thi.

2.4. Hoc may (Machine Learning)

Hoc mdy (Machine Learning - ML) la mét linh vuc
thudc tri tué nhan tao (Al) v&i muc tiéu la tao ra cac
chuong trinh may tinh cé khd nang ty déng cai thién
théng qua kinh nghiém va st dung dir liéu. Hoc mady la
linh vuc nghién ctru cung cap cho may tinh kha nang hoc,
thuc hién cac cong viéc thay vi dugc lap trinh mot cach rd
rang [20]. Tuy nhién, hoc may van doi hoi su tham gia ctia
con ngudi trong viéc chuan bi di liéu va tinh chinh mé
hinh dé dat hiéu suat cao. Hoc méy dugc phan thanh ba
phuang phap chinh: hoc cé gidm sat, hoc khong giam sat,
hoc tang cudng va cac phuong phap khac, véi moi nhiém
vu va dac diém cda di liéu ma dua ra lva chon phuong
phép, mé hinh phu hgp nhat [14].

Véi su phat trién cda d liéu 16n (Big Data) hién nay
thi hoc mdy da tré thanh céng cu quan trong trong
nhiéu linh vuc nhu thuong mai dién ti, gido duc, y té,...
Theo Forrester nam 2023, nhing tién bo trong thuat
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toan hoc may mang lai dé chinh xac cao va chiéu sau
cho phan tich dir liéu ti€p thi gitp cac nha tiép thi hiéu
cac chi tiét tiép thi. Cac mé hinh hoc may tién tién da
dugc trién khai dé phan tich di liéu van ban, dic biét
trong khai thac y kién va phan loai cdm xuc tir danh gia
san pham trén nén tang thuong mai dién td [1]. Véi kha
nang xt ly d{ liéu phi cau trdc tap di liéu I6n, hoc may
déng vai tro quan trong trong viéc mé ra co hoi phat
trién cho doanh nghiép bang cach nang cao nang suat
va tao ra lgi thé canh tranh.

2.5. SVM (Support Vector Machine)

May vector ho trg (Support Vector Machine - SVM) la
mot thudt toan hoc cé giam sat phd bién trong linh vuc
tri tué nhan tao va hoc may, dac biét hiéu qua trong cac
bai toan phan loai va hoi quy [7]. SVM hoat déng bang
cach tim mét siéu phdng t6i uu dé€ phan tach cadc nhém
ditliéu, déng thai t6i da hda khoang cach giira siéu phang
va cac diém dit liéu gan nhat (vector hé trg), gitip mé hinh
téng quat hoa tét trén tap dir liéu mai.

Mét moé hinh SVM bao gbém: siéu phdng
(Hyperplane) la mot duong (trong khong gian hai
chiéu), mot mat phang (trong khéng gian ba chiéu)
hodc mét mat phang nhiéu chiéu dung dé phan tach d
liéu thanh cac 16p khac nhau. Lé t6i uu (Margin) la
khodng cach tu siéu phang phan tach dén cac diém di
litu gan nhat cla moi I6p. Véc-ta hd trg (Support
Vectors) la nhiing diém d{f liéu ndm gan nhat vai siéu
phang phan tach, déng vai trd quan trong trong viéc
xac dinh bién cha I6p di liéu. Ham mat mat (Loss
Function), dugc xdy dung trén nguyén ly Hinge Loss,
dong vai trd quan trong trong viéc t6i uu héa mé hinh,
khong chi d@m bao dé chinh xac trong phan loai ma con
duy tri khoang cach téi uu gitra siéu phdng quyét dinh
va cac diém dir liéu. Viéc duy tri bién an toan nay gop
phan céi thién kha nang téng quat héa cta mé hinh,
han ché tinh trang overfitting va nang cao hiéu suat
phan loai trén céc tap di liéu chua thay trudc. Tham s6
C (Regularization Parameter) diéu chinh sy danh déi
gilta dé chinh xac trén tap huan luyén va kha nang téng
quat héa cia mé hinh. Ham hat nhan (Kernel Function)
la cong cu giup SVM cb thé lam viéc véi di liéu phi
tuyén tinh bang cach anh xa d liéu vao khong gian co
s6 chiéu cao hon. Cac ham hat nhan dién hinh bao gém:
Linear Kernel, Radial Basis Function, Polynomial Kernel,
Sigmoid Kernel [10]. M&i ham hat nhan nay cé nhiing
dac diém riéng biét va phu thudc vao dac tinh cta dir
liéu va tac vu cu thé ma lua chon ham sao cho phu hgp
nhat nham téi da hoa két qua.
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Nguyén tac cot 16i ciia SVM la tim mét siéu phang téi
uu dé phan tach dir liéu thanh cdc nhom khac nhau, sao
cho khoang cach gitra siéu phang va cac diém dit liéu gan
nhat cia méi nhom (dugc goi la margin) la I6n nhat. Viéc
t6i uu hdéa khoang cach nay giip moé hinh cé kha nang
phan loai chinh xac va ddm bao tinh téng quat cao ngay
ca khi d liéu cé sé chiéu I6n nhung s6 lugng mau huan
luyén han ché [3]. SVM dugc st dung trong nhiéu tac vu
va nhiéu linh vuc nhu phan loai van ban, nhan dién hinh
anh, y hoc va xe ty lai...

>

Hinh 1. Biéu dién d6 hoa ctia mé hinh SYM (Ngudn: Aghaabbasi va cong
sul2])

DaGi véi bai toan xt ly van ban, dirliéu dau vao cia SVM
la chudi ky tu nén can dugc chuyén déi thanh dang sé.
Hai phuong phép phé bién dé thuc hién budc nay gém:
TF-IDF (Term Frequency - Inverse Document Frequency):
Bi€u dién van ban bang cach tinh toan tan suat xuat hién
cla tu trong tai liéu va diéu chinh trong s6 theo muc do
quan trong cula tu trong tap dir liéu. Word Embeddings
(nhdng tk): Cadc mo hinh nhu Word2Vec hoac BERT gitp
chuyén déi ti nglr thanh céc vector c6 nghia ngir nghia,
nhd do gitp cdc moé hinh phan loai nhu SVM xtr ly van ban
mot cach hiéu qua hon, tan dung cac méi quan hé ngir
nghia gilra cac tu [21].
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Hinh 2. Cach hoat dong SVM trong bai todn phan loai tuyén tinh (Ngudn:
Moro va cong su [15])
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Danh gia mé hinh 1a mét budc quan trong dé kiém
tra hiéu suat va do tin cay ctia mé hinh trong bai toan
phan loai. Cac binh luan méi sé dugc phan loai dya trén
mo hinh SVM da huan luyén, sau dé danh gia hiéu suat
bang cac chi s6 nhu doé chinh xac (Accuracy), d6 nhay
(Recall) va d6 dac hiéu (Precision) [24]. Accuracy la ty 1é
gitia két qua du doan vai di liéu thuc té, dugc dung dé
d6 chinh xac trung binh cac thuat toan. Precision cho
thdy s6 lugng du doan dugc thuc hién chinh xac hodc co
lién quan trong so tat ca cac dy doan dua trén I6p tich
cuc. Recall 1a chi s6 thé hién trong tat ca cac trudng hop
Positive, bao nhiéu trudng hgp da dugc dy dodn chinh
xac. Ngoai ra, chi s6 F1-score do gia tri trung binh hai
hoa cla do chinh xac (Precision) va dé nhay (Recall),
gilp t6i uu héa mot béd phan loai cho d6 chinh xac can
bang va hiéu suat thu héi.

Nhin chung, SVM la la mét cong cu manh mé trong
viéc giai quyét ca tac vu lién quan dén phan loai va sé tiép
tuc déng vai tro quan trong trong cac nghién cdu va ung
dung céng nghé trong tuong lai.

3. PHUONG PHAP VA KET QUA NGHIEN CUU
3.1. Phuong phap nghién ciu

B6 di liéu dugc nhém tac gid st dung trong thi
nghiém nay la tap di liéu danh gid dugc thu thap tu
trang web https://amazon-reviews-2023.github.io/. B
dt liéu thu thap dugc la mot file nén vai sé lugng thong
tin khéng 16 bao gom ti 1é danh gia sao, ndi dung binh
ludn, va théng tin vé san phdm dugc thu thap trong thai
gian tir quy I nam 1996 dén quy Il nam 2023. Tuy nhién,
dé dat dugc hiéu qué phan tich t6i da ma khéng tén qua
nhiéu tai nguyén tinh toédn, nhom tac gia da chon ngau
nhién 100.000 dong danh gia & hai truéng néi dung binh
luan va danh gia sao. Trong bai bdo nay, nhém tac gia
lua chon phan tich hai dac trung chinh ctia di liéu la s6
sao danh gid (rating) va ndi dung binh luan (text). Bay la
nhimng bién thé hién tryc ti€p cdm nhan cda ngudi tiéu
dung tai thai diém danh gia va nhin chung it chiu tac
dong tu cac yéu t6 mang tinh thai vu hoac xu hudng thi
trudng. Bén canh dé, do tap dit liéu ban dau khong dugc
sap xép theo trinh tu thai gian, viéc ldy mau ngau nhién
100.000 dong tir 1.000.000 dong dau tién dugc xem la
hop ly, ddm bao tinh khach quan va dai dién cho toan
bo tap di liéu.

Trong d6, cac danh gia trong b di liéu dugc chia
thanh nam cap do6 ti mét dén nam sao. Trong cac cong
cu hé trg phan loai danh gia binh luan véi mé hinh SVM,
nhom téac gia lua chon Google Colab- mét nén tang do
Google phat trién. Google Colab dugc tich hgp tai nguyén
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tinh toan manh mé bao gébm GPU (Graphics Processing
Unit) va TPU (Tensor Processing Unit) cho phép ngudi
dung thuc hién céac tac vu phan tich phc tap véi téc do
qua trinh huan luyén va tinh toan dugc t6i uu. Ngoai ra,
Google Colab hé trg hau hét cac thu vién Python phé bién
gilip ngudi dung c6é dé dang thé phat trién cac mo hinh
hoc sau.

Y

— Convert to lowercase
Dataset

ext, rating)
book reviews | collection Data characters
00k reviews ?
dataset cleaning
- -
Dataset
(Text Sentiment) Remove URLs
\ ~——

Data splitting

Applied SVM
Evaluation APPUECOYAL | Feature extraction
@ model

Hinh 3. Quy trinh trién khai mo hinh SVM (Ngudn: Tong hop két qud tir
nhom tdc gid)

Quy trinh thuc hién mé hinh SVM trong phan tich di
liéu danh gia bao gém céac budc chinh: Thu thap di liéu,
xU ly dit liéu, trich xuat dac trung, huan luyén mo hinh va
danh gia hiéu suat.

D liéu danh gia, bao gém noéi dung binh luan va s6
sao, dugc thu thap nham phuc vu phan tich cdm xuc.
Nhom nghién ctiu tién hanh gan nhan thu céng dua trén
thang diém danh gi4, trong d6 cac binh luan c6 sé sao tu
1 dén 3 dugc phan loai la tiéu cuc (negative), con cac danh
gia tlr4 dén 5 sao dugc xem la tich cuc (positive). Viéc gan
nhan nay giup tao ra mét tap dir liéu cé nhan ro rang, hd
trg hudn luyén mé hinh hoc may dé tu dong phan loai
cam xuc tu cac binh luan mdi. Tiép theo, di liéu dugc tién
x ly nhdm nang cao chat lugng dau vao, bao gém loai bo
ky tu dac biét, chuyén déi van ban vé dang chirthudng va
thuc hién cac budc chuan hoa khac nham giam thiéu sai
sot khi huan luyén mé hinh. Sau khi xtly, tap di liéu dugc
chia thanh hai phan: 70% di liéu dugc st dung dé huan
luyén mé hinh (train data), trong khi 30% con lai dugc
dung dé kiém tra va danh gia hiéu suat cia mé hinh (test
data). Phuang phéap nay khong chi cai thién dé chinh xac
ctia mo6 hinh ma con hé trg cac nghién ctu vé phan héi
clia ngudi dung trong nhiéu linh vuc khac nhau.
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Trong giai doan tiép theo, qua trinh trich xuat dac
trung tu van ban dugc nhédm nghién ctu thuc hién
nham chuyén déi dir liéu van ban thanh dang biéu dién
s6 hoc, tao diéu kién cho m6 hinh phan loai cdm xuc.
Nhém nghién ctu ap dung phuong phap Bag-of-Words
(BoW), trong d6 méi binh luan dugc biéu dién dudi dang
mot vecto dac trung phan anh tan suat xuat hién cda
ting tu trong tap ti vung. Cach ti€p can nay giup mo
hinh Support Vector Machine (SVM) c6 thé tiép nhan va
xt ly dir liéu hiéu qua hon. Sau khi hoan tat qua trinh
trich xuat dac trung, mo hinh SVM dugc huan luyén trén
tap dirliéu hudn luyén (training set) nham tim kiém siéu
phang téi uu (optimal hyperplane) dé phan tach hai
nhém cadm xuc: tich cuc va tiéu cuc. Tiép do, mo hinh
dugc kiém thirtrén tap dirliéu kiém tra (test set) dé danh
gia kha nang téng quat hoa. Hiéu sudt cia mé hinh dugc
do ludng thong qua cac chi s6 danh gia nhu dé chinh
xac (accuracy), d6 nhay (recall), d6 dac hiéu (precision)
va F1-score. TUr d6 cung cdp cd s& d€ danh gia muc do
hiéu qua ctia mo hinh so véi ky vong ban dau. Két qua
thu dugc khong chi gitp xac dinh kha nang dng dung
thuc té ctia mé hinh ma con lam co s& dé dé xuat cac
hudng cai tién nham nang cao chat lugng phan loai
trong cac nghién ctu tiép theo.

3.2. Két qua nghién citu
Bang 1. Bang phan tich két qua phan loai binh ludn

up every morning|hién trong cac danh gia tiéu
and put down a few | cuc, lam cho vector ddc trung
paragraphs,  not|ctia van ban nay nghiéng vé
remembering what|phia I6p tiéu cuc.
he wrote the day
before.”

tlr trong van ban nay
ndm phia Idp tiéu cuc
clia siéu phang quyét
dinh.

Binh luan Phan tich Két qua phan loai

“I love this book and
so does my
emotional son. It is
definitely  helpful,
anditis so relaxing.”

Van ban duoc chuyén doi
thanh vector BoW, vdi cdc tur
nhu  “Jove”,  “helpful”,
“relaxing” xuat hién véi tan
sudt cao. Nhiing tir nay
thudng lién quan dén cdm xtic
tich cuc, gidp md hinh xdc
dinh hudng phan loai.

"Positive". Tong trong
50 clia cac tlr trong van
bdn nay nghiéng vé
16p tich cuc, do d6 SVM
phan loai la dénh gid
tich cuc.

“This has been a
great series with the
characters evolving
in each new book. It
was a page-turner
and | read it on a
snowy winter day!”

(actunhu “great”, “evolving”,
“page-turner” xuat hién vdi
tan sudt cao va thuong lién
quan dén cac danh gia tich
cuc trong tap hudn luyén.
SVM sit dung cac trong s6 da
hoc dé phan loai vén ban nay.

"Positive". Do c6 nhiéu
tlf mang sac thai tich
Cuc, tong trong s6 cla
vecto nay nghiéng vé
phia I6p tich cuc theo
siéu phang t6i uu cia
SVM.

“| felt like | was
reading a novel
where the author got

Gc tr  nhu  “not
remembering”, “few
paragraphs”  thudng  xuat

"Negative". Mo hinh
SYM xdc dinh rang

tng trong s6 cla cic
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(Ngudn: Téng hap két qud tir nhém tdc gid)

Trong nghién ctu nay, bang phuong phap trich xuat
Bag of Words (BoW) thi véi nhiing tir cé tinh chat biéu
cdm manh, chang han nhu ‘waste”, "boring",
"disappointed”, c6 thé giip mo hinh nhan dién cac danh
gid tiéu cuc, trong khi cac tu nhu "love", "amazing”,
"perfect” thudng xuat hién trong nhiing danh gia tich cuc.
Dé& danh gia hiéu qua ctia mé hinh, nhém tac gia tién
hanh phan tich mét s6 binh luan mau.

Dé danh gia hiéu sudt ctia mé hinh, cac chi sé nhu
precision, recall, F1-score va accuracy dugc phan tich.
Dugi day la két qua phan loai va cac gia tri do luong hiéu
suat, phan anh do6 chinh xac cting nhu kha nang nhan
dién cdm xuc ctia mo hinh (hinh 4 va 5).

Classification Report for SYM Model
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-
a
= 20000
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o
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u':'l - 10000
£ - 5000
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(=}
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I |
Negative Positive macro avg
Class Label

Hinh 4. Béo cdo phan loai truc quan ctia mé hinh SYM (Ngudn: Tdng hop
két qud tirnhdm tdc gid)
recall fl-score

precision support
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Hinh 5. Bo cdo hiéu sudt phan loai chitiét ciia mé hinh SVM (Ngudn: Tong
hap két qud tir nhom tdc gid)

Théng qua hinh 4 va 5 cé thé thay, véi viéc st dung
mo hinh SVM trong phan tich danh gia khach hang trén
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san thuong mai dién t&r Amazon cho thdy mé hinh dat d6
chinh xac (accuracy) cao, Ién dén 89%. Xét vé ting I6p,
mo hinh dat precision la 0,90 d6i véi I6p Negative va 0,87
déi véi 16p Positive. Diéu nay cho thay khi mé hinh du
doan danh gia tiéu cuc t6t hon so véi khi du doan mot
danh gid la tich cuc. Tuy nhién, d6 nhay (recall) cta hai l&p
gan nhu can bang, lan lugt 1a 0,88 va 0,89, chiing té mo
hinh c6 kha nang phat hién tét ca hai loai danh gia ma
khéng b sot dang ké. Gia tri F1-score, thudc do téng hap
gilta precision va recall, dat 0,89 cho I6p Negative va 0,88
cho 16p Positive, phan anh su dong déu trong hiéu suat
phan loai. S6 lugng mau gitta hai 16p kha can bang
(15.342 mau Negative va 14.658 mau Positive), gitp mo
hinh duy tri tinh 8n dinh. Bén canh d¢, ca hai gia tri trung
binh macro va trung binh c6 trong s6 (weighted avg) déu
dat 0,89, cho thdy su 6n dinh va can bang cia mé hinh
trén tap dir liéu tha nghiém.

Dé danh gia mét cach toan dién hiéu suat mé hinh
phan loai danh gia dua trén SVM, nhom tac gia tién hanh
truc quan héa ma trdn nham lan. Ma tran nay cung cap
mét cai nhin téng quan va chi tiét vé kha nang phan loai
clia mo hinh. Cac du doan ding va khéng chinh xac dugc
danh dau va chia thanh cac 16p. Két qua clia cac du doan
dugc so sanh véi cac gia tri thuc. Bang cach phan tich ma
tran nham lan, 6 thé xac dinh dugc nhiing binh luan nhu
thé nao thi c6 kha nang bi phan loai sai cao nhat, tir d6
dua ra cac bién phép can thiép phu hop dé nang cao dé
tin cdy cla mo hinh du bao.

Confusion Matrix for SVM Model
12000
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| 8000

True Label

- 6000
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- 4000

- 2000
'
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Hinh 6. Ma tran nham lan (Ngudn: Téng hop két qud tirnhém tdc gid)

Trong téng s6 15.342 danh gia thuc t&€ thudc I6p
Negative, m6 hinh phanloai chinh xac 13.447 trudng hop,
nhung van nham lan 1.895 trudng hgp sang I6p Positive
(tuong duong véi 12,35% bi nham 1an). Tuong tu, trong
14.658 danh gia thuc té thudc I6p Positive, mé hinh du

198 | Tap chi Khoa hoc va (dng nghé Trudng Dai hoc Cong nghiép Ha Noi

doan dung 13.116 truong hgp, trong khi 1.542 danh gia
bi nham sang I6p Negative (khodng 10,52%). Du ty lé
nham 1an khéng phai la qua thap, nhung van c6 thé thay
s6 luong du doan dung chiém uu thé roé rét so vai s
lugng sai. Ty I& nham lan & muc khoang 10 - 12% dugc
xem la kha tot vai bai toan phan loai cdm xdc dugc dat ra,
dac biét khi xét dén su phuc tap ciia ngén ngi tu nhién,
diéu nay gay kho khan cho mé hinh SVM trong viéc phan
biét gitta cdm xuc tich cuc va tiéu cuc, do nglt canh va sac
thai cdm xuc trong van ban c6 thé dan dén sai sét trong
qua trinh phan loai.

Két qua nghién ciru cho thdy mé hinh SVM c6 kha
nang phan loai hiéu qua, gilp ty déng hda qua trinh phan
tich phan héi ctia khach hang mét cach nhanh chong va
chinh xac. Mé hinh SVM khéng chi cho két qua én dinh
ma con c6 thé xu ly t6t cac dit liéu I6n, giup tiét kiém thoi
gian va cong suc trong viéc phan tich lugng I6n théng tin
tU cac danh gia khach hang. Ngoai ra, SVM trién khai don
gian, dé dang ap dung vao cac hé théng phan tich ma
khong doi hdi qua nhiéu tai nguyén tinh toan. Tuy nhién,
van con ton tai mét s6 han ché, dac biét la cac trudng hop
bi phan loai sai do sac thai trung lap hoac cau van phtic
tap. D€ khdc phuc diéu nay, c6 thé can nhic t6i uu hoa
dac trung dau vao, ap dung ky thuat giam nhiéu, hoac két
hap véi cac mo hinh ngén ng tién tién dé cai thién kha
nang hiéu ngir nghia.

Nhin chung, SVM la mét phuong phap manh mé, én
dinh va cé tiém nang Uing dung thuc tién trong phan tich
danh gia khach hang, gép phan hé trg cac nén tang
thuong mai dién ti trong viéc cai thién dich vu va dua ra
quyét dinh dua trén y kién ngudi dung.

4, KET LUAN

Nghién ctu da khing dinh hiéu qua cta mé hinh
SVM (Support Vector Machine) trong viéc phan loai cdm
xuc tir cac binh luan cta khach hang trén nén tang
thuong mai dién t& Amazon. SVM da chiing minh dugc
kha nang xt ly di liéu van ban moét cach hiéu qua, dac
biét trong cac tac vu phan loai da I6p nha vao tinh én
dinh cao va kha nang téng quat hoéa tét. Bén canh do,
bdng cach st dung siéu phang t6i uu dé phan tach di
liéu ma mé hinh SVM cé thé nhan dién chinh xac cac
danh gia tich cuc, tiéu cuc tir khach hang. Tu d6, hoé trg
doanh nghiép trong viéc khai thac théng tin quan trong
vé y kién ngudi tiéu dung.

TU két quad nghién ctu co6 thé thdy, SVM dugc ap
dung réng rai dé gitp doanh nghiép theo déi xu hudng
cam xuc ctia khach hang lam tién dé gitp doanh nghiép
dua ra cac chién lugc tiép thi, cai thién chat lugng dich
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vu va t6i uu hoda san phdm. Bén canh d6, SVM néi troi
han vé tinh hiéu qua véi tap di liéu vira va nho, yéu cau
tai nguyén tinh toan thap hon nhung van dat dé chinh
xac cao khi dugc két hgp véi cac ky thuat tién xu ly vén
ban phu hgp. Diéu nay gilp cac doanh nghiép, dac biét
la nhiing cdng ty vira va nhd, co thé trién khai phan tich
cam xuc ma khong can dau tu kinh phi I16n vao ha tang
céng nghé. Viéc st dung SVM dé phan loai danh gia cta
khach hang khéng chi la viéc phan loai cdm xidc, ma con
c6 thé hé trg xay dung cac hé thédng phan héi tu dong,
gitp doanh nghiép nhanh chéng phat hién cac van dé
trong san pham, dich vu va ¢ nhiing diéu chinh kip thai.
Hon nita, mé hinh nay c6 thé dugc tich hgp vao céc cong
cu quan ly quan hé khach hang (CRM), giup doanh
nghiép ca nhan héa chién lugc tiép can khach hang dua
trén cam xuc va nhu cau thuc té cta ho.

Ngoai nhiing uu diém trén thi mé hinh Support
Vector Machine (SVM) van c6 mot s6 han ché. Trudc tién,
SVM phu thudc dang ké vao cac ky thuat trich xuat dac
trung va tién xar ly di liéu, yéu cau qua trinh thiét lap va
t6i uu héa can trong dé dat hiéu suat phan loai cao. Dac
biét, viec lua chon ham kernel phu hgp cé tdc déng dang
ké dén do chinh xac ctia mé hinh, doi hdi qua trinh diéu
chinh tham s6 nhiéu lan dé t6i uu hoa hiéu suat. Ngoai
ra, SVM gap kho khan trong viéc nam bat nglt nghia ngir
canh va méi quan hé gitta cac tu, dac biét khi ap dung
trén cac tap di liéu I6n va phuc tap. Nhiing han ché nay
dat ra huéng nghién ctu trong tuong lai nham cai thién
khd nang cda SVM trong phan tich cdm xuc. Mét trong
nhiing gidi phap tiém nang la két hgp SVM vai cac mé
hinh biéu dién tu tién tién nhu Word2Vec, TF-IDF hoac
BERT embeddings d€ nang cao kha nang hoc dac trung
ng{ nghia. Bén canh dd, cac nghién ctu tiép theo co6 thé
tap trung vao viéc t6i uu hda thuat toan va diéu chinh
siéu tham s6 nham tang cudng khé nang téng quat héa
ctia mé hinh. Viéc tiép tuc cai tién SVM trong phan tich
cam xuc khong chi gitp nang cao dé chinh xac cia mé
hinh ma con hé trg doanh nghiép khai thac di liéu
khach hang hiéu qua han, gop phan nang cao nang luc
canh tranh trong b6i cdnh thuong mai dién térngay cang
phat trién.
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