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PHUONG PHAP PHAN LOAI DU LIEU BINH LUAN
CUA KHACH HANG TRUC TUYEN VIET NAM
DUA VAO HOC MAY CO GIAM SAT

METHODS FOR CLASSIFYING COMMENT DATA OF ONLINE CUSTOMER IN VIETNAM

BASED ON SUPERVISED MACHINE LEARNING

TOM TAT

Nghién ctiu nhdm muc dich ting dung phuang phap hoc méy ¢6 giam sat vao
viéc phén loai dit liéu 1 céc ndi dung binh luan san phdm ctia khach hang trong
mua sam tryc tuyén. Nghién cdu tién hanh thu thap di liéu ty dong véi 2530 ndi
dung binh luan ca khach hang vé cac san phdm trén céc trang thuong mai dién
t( hang dau tai Viét Nam, sau do thuc hién hudn luyén véi cdc mé hinh hoc may
¢6 gidm sat dé tim ra mo hinh phii hop nhat véi bé dit liéu hudn luyén va ap dung
md hinh nay dé du bao ndi dung nhan xét cho toan bo tap dit liéu. Két qua cho
thdy cac phuang phap hoc may Support Vector Machines (SVM), Decision Tree
(DT) va Neural Network (NN) c6 hiéu suat tét nhat véi viéc phan loai nhan xét ctia
khach hang bang Tiéng Viét. Két qua nghién ctu cd gid tri tham khao cho cac ting
dung khai thac ndi dung nhan xét trong linh vuc kinh doanh truc tuyén.

Tir khéa: Khai thdc dit liéu binh ludn, phan logi binh lugn, phdn logi bang hoc
mdy cd gidm sdt, khai phd dit liéu, dit liéu lon.
ABSTRACT

The study aims to apply a supervised machine learning method to classify
comments data as customer product comments in online shopping. The study
conducted automatic data collection with 2,530 customer comments about
products on the top of e-commerce sites in Vietnam, then trained with
supervised machine learning models. to find the model that the best fits the
training dataset and apply this model to predict the comment content for the
entire dataset. The results show that the Machine Learning methods Support
Vector Machines (SVM), Decision Tree (DT) and Neural Network (NN) have the
best performance with classifying customer comments in Vietnamese. The
research results have reference value for comment mining applications in the
field of online business.

Keywords: Comments mining, comment data classification, classification by
supervised machine learning, data mining, big data.
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1.GIGI THIEU

Hang ngay, trén cac trang thueng mai dién ti co rat
nhiéu nhiing ndi dung binh luan, nhan xét cta khach hang
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vé céac san pham hodac dich vu. Viéc phan tich théng ké lai
xem nhing ndi dung binh luan, nhan xét dé la tich cuc hay
tiéu cuc sé giup cho doanh nghiép biét dugc chat lugng
san phdm, chat lugng phuc vy, tdm ly khach hang va tu d6
dua ra nhimng thay d&i trong kinh doanh [6].

Véi su bung né cta dir liéu 16n (Big Data) hién nay, viéc
khai thac cac néi dung binh luan, nhan xét clia khach hang
theo cach truyén théng la diéu khéng thé. Ma cac dir liéu
nay can dugc thu thap va khai thac tu dong, cho phép céc
nha kinh doanh theo déi hanh vi mua sam, phat hién sg
thich va ho trg khach hang mua cac sadn pham, dich vu mot
cach té6t nhat [5].

Phan loai néi dung la mét budc quan trong trong
phuang phép hoc may (Machine Learning) dé nghién ctiu
va khai thac n6éi dung binh luan, nhan xét ctia khach hang
truc tuyén. Da cé nhiéu cong trinh nghién ctu vé phuong
phap phan loai néi dung & nhiéu muc d6 khac nhau, va ti
két qua tim hiéu tir cdc cdng trinh nghién ctu trong va
ngoai nudc, tac gid nhan thay cé hai cach ti€p can trong
phan loai ndi dung binh ludn, nhan xét truc tuyén theo
phuong phidp hoc may: (1) Hoc mdy c6 gidm sat
(Supervised Machine Learning) va (2) Hoc mdy khong giam
sat (Unsupervised Machine Learning). Nghién ciu vé
phuong phéap khai thac ndi dung binh luan, nhan xét cla
khach hang truc tuyén khong phai méi. Tuy nhién, méi
phuang phap cé nhiing uu va nhugc diém riéng, khéng cé
phuang phap nao dugc xem la chinh xac tuyét déi. Nghién
clu nay ap dung phuang phap hoc may cé giam sat dé
thuc hién phan loai cac néi dung binh luan, nhan xét truc
tuyén vai nguén dir liéu dugc thu thap tu dong, trong do
vGi 2530 céc binh luan, nhan xét cta khach hang vé cac san
pham trén cac trang thuong mai dién tr [3].
2.COSG LY THUYET
2.1. Khai thac binh luan cta khach hang

Khai thac binh luan cta khach hang la linh vuc nghién
ctru nham phan tich, danh gia nhan dinh cta khach hang
vé cac d6i tugng nhu: San pham, dich vy, té chic, ca nhan,
su kién, ch( dé va cac thudc tinh cla ching [4, 8]. Mot quy
trinh khai thac thudng gém ba budc chinh: (1) Thu thap d
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liéu (Comment Retrieval), (2) Phan loai n6éi dung binh luan
(Comment Classification), va (3) Téng hgp nhan xét
(Comment Summarization) [1, 2]. Trong d6, phan loai dugc
coi la budc quan trong nhat nham muc dich phan 16p binh
ludn theo cac muc: Lac quan (Positive); tiéu cuc (Negative).
Theo [4], khai thac binh luan dugc chia thanh ba muc d6:
(1) Mdc tai liéu (Document Level), & muc khai thac nay, gia
dinh méi tai liéu thé hién noéi dung binh luan vé moét thuc
thé daon. Vi vay, cac phan tich sé khéng thé 4p dung dugc
cho nhiing tai liéu dé cap dén nhiéu déi tugng; (2) muc cau
(Sentence Level), & muic khai thac nay, gia dinh méi cau thé
hién n6i dung vé mét déi tugng, tuy nhién, cac phan tich sé
bd qua nhing cau cé nhiéu ménh dé, méi ménh dé thé
hién nhan xét vé cac doi tuong khac nhau; va (3) muc thuc
thé, khia canh (Entity/Aspect Level), thay vi khai thac nhan
xét theo cau tric ngdon ngi (tai liéu, cdu, ménh dé...), muc
phan tich nay xem xét néi dung theo muc tiéu (Target),
muc tiéu cta binh luan cé thé 1a déi tugng hodc khia canh
(thudc tinh) cta d8i tuong. Ngay nay, véi su bung né cta
d liéu 16n, viéc khai thac cac binh luan ca khach hang tré
thanh ma&i quan tdm I6n cta cac nha kinh doanh, dac biét la
cac cong ty c6 website cho phép ngudi dung dugc binh
luan, nhan xét trén dé. Khai thac binh luan ciing c6 thé
dugc b6 sung cho cac hé théng tu vdn mua hang
(Recommender Systems) dé dé xudt cac san pham dugc
nhan xét tich cuc va khdng nén gidi thiéu cac danh muc
san pham nhan dugc nhiéu nhan xét tiéu cuc [7, 8].
2.2. Phan loai binh luadn bing phuong phap may hoc ¢6
giam sat

Phuong phap hoc c6 gidm sat [a mét ky thuat cda
nganh Khoa hoc may tinh dé xay dung mét ham tur dir liéu
huan luyén. D{ liéu huan luyén bao gom cac cap gom doi
tugng dau vao (thudng dang vec-te), va dau ra mong
muén. Dau ra ca mot ham 1a du dodn mot nhan cho mot
déi tugng [9].

3. PHUONG PHAP NGHIEN CUU

Nghién ctu nay dugc tién hanh theo phuong phap khai
pha tri thdc tu di lieu KDD (Knowledge Discovery in
Databases). Cac budc trong quy trinh nghién ctu dugc thuc
hién nhu trong hinh 2. Méi trudng thuc nghiém dugc cai
dat bang ngbn ng 1ap trinh Python v&i su ho trg clia cong
cu tach tu Python Vietnamese Toolkit (danh cho ngén ng
tiéng Viét) va cac thu vién cé san.

Budc 1. Thu thdp va tién xi ly di liéu

Nghién ctu da tién hanh thu thap di liéu bang chuong
trinh ty déng, di liéu ldy tir cac trang thuong mai dién ta,
nhu: Lazada.vn; Tiki.vn. Bay la phuong phéap thu thap néi
dung tu déng ti cac trang HTML cda bat ky tai nguyén
Internet bang cac chuang trinh hodc ma lénh dac biét. Véi
déi tugng va pham vi nghién ctu huéng dén la ngén ngir
tiéng viét. Do do, dit liéu chi sit dung nhiing binh luan ctia
khach hang bang tiéng Viét. Tiép dén, nghién ctu da tién
hanh tién x& ly dit liéu bang cach loai bé nhiing dit liéu
khuyét, nhitng nhan xét khong chidia dung thong tin can
thiét dé tién hanh budc x ly tiép theo [1].

Buéc 2. Gdn nhdn dirliéu (Data Labeling)

Budc nay nham chudn bi tap dir liéu da dugc gan nhan
(hay da dugc phan loai) du 16n dé dua vao lam tap dir liéu
huan luyén. Théng thudng d6i véi cac nghién ciu Ung
dung phuong phap mdy hoc, tap dir liéu nay sé dugc xay
dung bdng tha céng. Tuy nhién, trong nghién ctiu nay, sau
khi xem xét ngau nhién néi dung cta tap di liéu binh luan,
nhan xét da thu thap dugc va dua vao két qua diém danh
giad (truong rating trong tap dir liéu), nghién cliu nay nhan
thdy cac phan héi c6 diém danh gia nhé hon 7,0 mang y
nghia tiéu cuc (Negative), va ngugc lai, cdc phan hoi cé
di€ém danh gia 16n hon 7,0 mang y nghia tich cuc (Positive).
Do dé, tap dit liéu huadn luyén dugc xac dinh c6 2530 phan
héi, trong d6 c6 89 binh luén la tiéu cuc (dugc gan nhan 0)
va 2441 binh luan la tich cuc (dugc gan nhan 1).

Lam sach,

PARTE Gén nhan £ oh tip VA
DIt liéu Tign xér Iy nm - | tachtirva
thu thap dir liéu trich xudt
ddctrung

D liu Phan loai

[ Tich cyc >

khai thac

Hinh 2. Quy trinh nghién ctiu

Budc 3. Lam sach, tdch tirva trich xudt ddc trung

Tiéu cyc

Lam sach di liéu (Data Cleaning): Budc nay tién hanh lam
sach d@ liéu trudc khi bat dau xa ly trén tap di liéu, bao

Phuong phép hoc co6
giam sat (Supervised
Learning)
I
[ [ I ]
Phan loai theo Phén loai dya Phan loai Cav quvét
xac suat trén ludt tuyén tinh dinh\(lgec‘qsion
(Probabilistic (Rule-Based (Linear ’ Tree)
Classifiers) Classifiers) Classifiers)
Entropy cyc dai Mang thén kinh
(Maximum Entropy (Neural Network -
-ME) NN)
Mang Bayes May vector ho trg
(Bayesian Network - (Support Vector
BN) Machines - SVM)
Phan loai Naive
Bayes (Naive Bayes
-NB)

Hinh 1. Cac phuang phap trong hoc méy c6 gidm sat
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gém mét s6 cong doan xt ly ngdn ngl ty nhién nhu loai bd
hu tir (Stop Words), hodc kiém tra chinh ta...

Tdch tir (Words Segmentation): Budc nay rat quan trong
trong viéc xt ly ngén ngir tu nhién, va dac biét déi véi ngon
ng( Tiéng Viét vi cé nhiéu ti ghép, tach ti theo nhiéu cach
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khac nhau c6 thé sé gay ra su nhap nhdng vé mat ngir
nghia. Nghién ctu nay ké thira bo thu vién tach tur Python
Vietnamese Toolkit.

Trich xudt ddc trung (Feature Extraction): Budc nay sé
chon ra cac dic trung tiéu biéu (chinh 1a cac tu khoa -
Keywords) c6 tinh dai dién cho tap dit liéu dé lam dau vao
(Input) cho thuat toan phan loai. Nghién ctu nay lua chon
tu khéa theo phuang phap TF-IDF (Term Frequency/Inverse
Document Frequency), gid tri TF-IDF cia mét tu khéa la
mot con s6 thu dugc qua théng ké thé hién muc dé quan
trong cla tur khda nay trong mot binh ludn. TF-IDF cla tu
khoéa w; trong phan héi d dugc tinh bang céng thic sau:

i fi dia=fox 1 0g-

Trong do6

f.4: TAn suat xuat hién cda tu khoa wi trong nhan xét d

N: Téng s6 nhan xét

ni: S& nhan xét ma co ti khdéa w; xuat hién

Hudn luyén mé hinh phdn logi binh ludn: Giai doan nay
nham muc dich xac dinh mot binh luan, nhan xét clia khach
hang la “tich cuc” hay “tiéu cuc”. Nghién ctu nay ung dung
cac thuat toan phan loai “May vector hé trg - SVM” thudc
nhém may hoc giam sat (Supervised Machine Learning)
dugc cho la tot nhat, thuat toan Naive Bayes, Neural
Network va Decision Tree. Dua trén két qua téng hop tur cac
nghién cdu trudc co lién quan dén dé tai dé tim ra mo hinh
phu hop nhat d6i véi tap di liéu la cac nhan xét da duoc
phan loai. Tl d6, tién hanh dy bao cho cac dir liéu nhan xét
chua dugc phan loai hodc cac di liéu nhan xét méi phat
sinh ma khong can phai huan luyén lai. Qua trinh huan
luyén dugc tién hanh béi phuong phap kiém tra chéo k-
fold (k-fold cross validation), chia ngau nhién di liéu thanh
K tap con khong giao nhau [10]. Méi tap thuc nghiém
(trong s6 K 1an), mot tap con dugc st dung lam tap kiém
thi, va (K-1) tap con con lai dugc dung lam tap huan luyén.
Nghién ctu nay s dung K=5.

Validation Training
Fold Fold

1st —p Performance

= .I_' E Performance,

K Iterations (K-Folds)

(Ngudn: internet)
Hinh 3. Phuang phdp K-Fold (Sarvesh Harikant)
Trong d6:
Performance: Hiéu suat trung binh ctia 5 lan thuc nghiém
K Iterations: Lap lai K 1an
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Validation Fold: Tap dit liéu dung dé kiém thi

Training Fold: Tap d(i liéu dung dé huan luyén

Budc 4. Bdnh gid hiéu qua phdn logi

Nghién cdu st dung phuong phap danh gia mé hinh
phan loai la dua trén céac chi s6 tinh toan trong ma tran
nham lan (Confusion Matrix) nhu bang 1.

Bang 1. Ma tran nhdm lan (Confusion Matrix)

Thuic té: Positive Thuic té: Negative
Du doan: Positive True Positive (TP) False Negative (FN)
Du dodn: Negative False Positive (FP) True Negative (TN)

Hiéu qua cia mo hinh phan loai nhan xét dugc danh gia
dua trén 4 chi s6: D6 chinh xac (Accuracy), D6 hoéi tu
(Precision), D6 bao pht (Recall) va Gia tri trung binh diéu
hoa (F1). Ngoai ra, nghién ctiu nay cling xét dén yéu té thoi
gian huan luyén (Time) clia tiing mo hinh.

Trong do:

TN+TP

Accuracy = —————
TN+TP+FP+FN

Precision =
TP+FP

Recall =
TP+FN

_ 2 XPrecision xRecal 1

F1= Precision xRecal |

4. KET QUA NGHIEN CUU
4.1. Két qua thu thap va tién xi ly dit liéu

K&t qua thu thap di liéu dugc 2530 binh ludn, nhan xét
san pham bang ti€ng Viét ctia 15 mat hang trén 5 website
thuong mai dién tr khac nhau tai Viét Nam. DU liéu dugc
phan bé nhu trong bang 2.

Bang 2. Két qud thu thap va tién x( Iy dit liéu

STT Mét hang S6 56 lugt Trung
lwgng | phan héi binh

1 | Tivi 14 173 12,4
2 | Talanh 6 93 15,5
3 | Diéuhoa 9 246 21,8
4 | QuanJean 3 12 4,0
5 | Aothun 4 104 13,5
6 | Quanboinam 3 45 15,0
7 | Diénthoailphone 12 2 335 123,0
8 | Dién thoailphone 11 pro max 2 248 99,0
9 | Dién thoailphone 10 4 74 18,5
10 | Dién thoai Samsung Galaxy A32 3 297 99,0
11 | Diénthoai Samsung A52 3 207 52,3
12 | Diénthoai Samsung A72 2 65 32,5
13 | Dién thoai OPPO Watch 5 289 57,8
14 | Dién thoai OPPO Reno5 4 32 8,0
15 | Dién thoai OPPO A53 4 310 77,5

Téng 68 2530
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4.2. Két qua huan luyén va danh gia mé hinh phan loai
Nghién ctru tién hanh huan luyén bang 04 thuat toan,
bao gbm: Naive Bayes (NB), Support Vector Machines
(SVM), Neural Network (NN), Decision Tree (DT). Hiéu qua
huén luyén clia cac thuat toan dugc thé hién trong bang 3.
Bang 3. D4 chinh xdc clia cc thugt toan dugc hudn luyén theo phuang phap
K-Fold (K=5)

P n Thai gian
A . Do chinhxac| Do léch PR
STT | Tén phuang phap trung binh chusn huan. luygn
(giay)
1 | Naive Bayes (NB) 0,48 0,05 16,02
2 | Support Vector Machines 0,80 0,02 433
(SVM)

3 | Neural Network (NN) 0,76 0,03 312,29
4 | Decision Tree (DT) 0,70 0,03 315,56

Bang két qua cho thdy mo hinh SVM c¢6 d6 chinh xac
kha cao (0,80), mé hinh NN (0,76) va m6 hinh DT (0,70).
Nghia la caéc mé hinh nay tuong déi phu hop véi tap dit liéu
huan luyén. Va dong thai, xét thém yéu t6 thoi gian hudn
huyén thi mé hinh SVM c6 thai gian huan luyén thap nhat.
Do d6, cac ing dung ti€p theo cé thé dung mé hinh nay
nhu mot cong cu dé phan loai ndéi dung cho cac dir liéu
binh luan, nhan xét chua dugc phan loai hodc cac di liéu
binh luan méi phat sinh ma khéng can phai huan luyén lai.
Két qua nghién ctru nay da gidp xac dinh phuong phap va
cong cu phan loai ndi dung binh luan phd hop.

5. KET LUAN

Nghién ctiu nay da ti€én hanh lugc khao co s& ly thuyét
vé phuang phap phan loai binh luan va dé xuat ting dung
phuong phap mdy hoc cé gidm sat cho viéc khai thac ndi
dung binh ludn moét cach tu dong. Két qua thuc nghiém
cho thay phuong phéap Support Vector Machines (SVM) la
tét nhat trong cac phuong phap huan luyén. Nghién cdu
nay c6 gia tri tham khao cho cac Ung dung khai thac néi
dung binh luan trong linh vuc ban hang truc tuyén. Tuy
nhién, nghién ctru nay van con nhiéu han ché, c6 thé tiép
tuc thuc hién trong thai gian téi hodc trong nhiing nghién
cliu ti€p theo: Tha nhat, vé thu thap di liéu, nghién ciu
nay thu thap di liéu la cac binh luan, nhan xét cta khach
hang vé cac mat hang trén mot s6 trang thuong mai dién
t&r ch chua thu thap dugc trén hau hét cac trang; Thu hai,
vé thang do, nghién ctu nay chi phan loai phan héi khach
hang theo thang do 2 muec: Tich cuc (Positive), va tiéu cuc
(Negative). Hudng nghién ctiu ké tiép c6 thé st dung thang
do nhiéu muc hon (vi du theo thang do Likert 5 muc); Tha
ba, vé ky thuat phan loai néi dung nhan xét, nghién cdu
nay chi st dung phuong phap may hoc c6 giam sat, néu két
hop véi phuang phap tir vung dua trén ngii nghia c6 thé sé
cho két qua t6t hon.

52 | Tap chi KHOA HOC VA CONG NGHE @ Tap 58 - S6 1 (02/2022)

TAI LIEU THAM KHAO

[1. KM. Kavitha, et al, 2020. Analysis and Classification of
User Commentson YouTube Videos. International Workshop on Artificial
Intelligence for Natural Language Processing (IA&NLP 2020), Vol 177, pp. 593-
598.

[2]. Kumar S., Reddy B., 2016. An analysis on opinion mining: Techniques and
tools. Indian Journal of Research, 5(8), pp. 489-492.

[3]. Le N. M., Do B. N., Nguyen V. D., Nguyen T. D., 2013. VNLP: An open
source framework for Vietnamese natural language processing. In Proceedings of
the Fourth Symposium on Information and Communication Technology, 88—93.

[4]. Liu B., 2012. Sentiment analysis and opinion mining. Synthesis Lectures
on Human Language Technologies, 5(1), pp. 1-167.

[5]. Mehdi Golzadeh, et al., 2021. A ground-truth dataset and classification
model for detecting bots in GitHub issue and PR comments. Journal of Systems and
Software, Vol 175 pp. 110-125.

[6]. Ochilbek Rakhmanov, 2020. A Comparative Study on Vectorization and
(lassification Techniques in Sentiment Analysis to Classify Student-Lecturer
Comments. Procedia Computer Science, Vol 178, pp. 194-204.

[7]. Ozlem, Tutku, 2021. Classification of rare diseases; A comment on ‘atlas of
esophageal atresia’. Journal of Pediatric Surgery.

[8]. Pang B., Lee L., 2008. Opinion mining and sentiment analysis.
Foundations and Trends in Information Retrieval, 2(1-2), pp. 1-135.

[9]. Reynaldo, et al., 2019. Gender Demography Classification on Instagram
based on User's Comments Section. 4th International Conference on Computer
Science and Computational Intelligence 2019 (ICCSCI), 157, 64-71.

[10]. Sarvesh Harikant, 2021. K Fold Cross Validation Technique. Retrieved
6/2021 from https://inblog.in/K-Fold-Cross-Validation-Technique-NCaSQ8Kmfh.

AUTHORS INFORMATION
Le Trieu Tuan, Dam Thi Phuong Thao
Thainguyen University of Information and Communication Technology

Website: https://jst-haui.vn





