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TOM TAT

Trong xd hgi ngay nay, s phdt trién cdc trang thirong mai dién tir, mang xa hdi ngdy cang
tang trwcng manh, di kém véi thwong mai dién tir, mang xd hoi chdc chan khéng thé thiéu nhiing
binh ludn thé hién thdi do cia ngweoi dung doi véi mét san pham, van dé. Cac doanh nghiép ludn
mong muén cé thé nam bdt dwoc nhu cau, thdi d ciia nguoi tiéu ding véi san pham cia ho dwa ra
thi truong. Pdy la déng luc dé ching téi nghién ciru va vmg dung phan tich thai dé ngwoi ding qua
cdc binh lugn. Chung t6i sur dung mo hinh BERT dé hudn luyén dir lieu, dir liéu binh ludn duoc thu
thdp thue té trén trang Shopee véi nhin hang Unilever. Bén canh dé, chiing t6i ciing da so sanh gitra
PhoBERT va BERT voi 2 mé hinh hoc may hoc sdu khac la KNN va LSTM. Ngoai ra, ching toi con
tich hop mét s6 cong nghé tién tién nhie ReactJS cho Frontend va FastAPI cho Backend dé trién khai
ing dung lén mot website thiee té nham tang sw trai nghiém ciia nguoi ding. Buée dau cho thdy két
qud rat kha quan va cé thé ap dung cho nhiéu doanh nghiép kinh doanh khdc.

Tir khoa: BERT; binh luén; thai d6 nguoi dung; PhoBERT; phan tich cam xuc

1.  Gidi thi¢u

Thoi gian gan day, trén moi thong tin truyén thong nhu mang xa hoi, cac chuong trinh
truyén hinh, ké ca nhimg cudc ddi thoai hing ngay, bat chot chiing ta déu c6 thé nghe thay
nhitng tir nhu “tri tu¢ nhan tao” hay “Al”, diéu do chung t6 linh vuc tri tu€ nhan tao dang
hét sirc thinh hanh va phd bién trong thoi dai 4.0 ngay nay. Viéc chon loc thong tin quy gia
tir luong dir liéu khong 10 nay ngay cang ¢ y nghia hon bao gid hét, nd déng vai tro 1a nén
tang thanh cong cho sy phat trién cua t6 chirc, doanh nghiép, c4 nhan. Cac thong tin tim duoc
6 thé duoc van dung dé cai thién hiéu qua hoat dong cua hé théng thong tin ban dau, cai
thién thoi gian tim kiém, khao sat, hay dua ra nhitng dy doan gitip céi thién nhitng hoat dong,
quyét dinh trong tuong lai. Cac ki thuét khai thac dit liéu (data mining), xtr 1i ngdn ngit tu
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nhién (Natural Language Processing — NLP) ngay cang dugc quan tdm va ing dung rong rai
trong nhiéu linh vyc trong cudc séng nhu gido duc, y té, kinh té, giao thong. ..

Unilever 1a mot thuong hiéu chuyén cung cdp cac san pham cham soc sac dep, hoa mi
pham thiét yéu cho cudc sdng. Chinh vi vy ma luong nguoi tidu dung ciia Unilever 1a mot
con s6 khong 10. Sau mdi thoi diém gidi thiéu mot san pham mai ra thi truong thi Unilever
déu ¢ cac cude khao sat, thu thap y kién, danh gia vé chét luong san pham, do hai long ciia
khéach hang. Viéc khao sat dugc thuc hién thong qua khao sat trén giéy, khao sat trén hé
thong cham séc khach hang, cac hoat dong khuyén mai, tri an khach hang, va nhimg binh
luan d4nh gia cling tic dong phan nao dén chét lugng san pham, nhimg viéc lam d6 nham
tim ra nhiing giai phap tot hon trong qua trinh kinh doanh, phuc vu cong dong, hoat dong
ctua doanh nghiép.

Van d& dit ra 13 1am thé nao dé thu thap, khai thac dugc y kién danh gia cia nguoi tiéu
ding, viéc danh gia phén loai tré nén c6 gia tri mang lai két qua tot cho doanh nghiép va
nguoi tiéu dung. Trong bai bao nay, chung t6i sir dung mé hinh BERT dé phén tich thai do
nguoi dung qua céc binh luan.

2. No¢i dung
2.1. Kién thirc nén ting
2.1.1 Phan tich cam xuc binh ludn

Bai toan phan tich thai d¢ binh luan 1a mot bai todn thudc linh vuc xur li ngdn ngir tu
nhién, duoc sir dung nhu dé danh gia nhiing gi dang dugc néi vé thuong hiéu trén cac phuong
tién truyén thong, tot hay x4u & diém nao. Nhiitng binh luan duoc chia thanh tiéu cuc, tich
cuc, trung 1ap ndi 1€n thai dJ cia ngudi dung.

Phat biéu theo nhu goc nhin ctia Machine Learning thi phan tich cam xtc 1a bai toan
phan 16p cam xtc dua trén van ban ngdn ngit ty nhién. Pau vao cia bai toan 1a mot hay mot
doan vin ban, con dau ra 14 cac gia tri xac suat cia N 10p cam xiic ma ta can xéc dinh.
2.1.2. M6 hinh KNN

KNN la mot trong nhimng thuét todn hoc c6 giam sat don gian nhat (ma hiéu qua trong
mot vai trudng hop) trong Machine Learning (Guo, 2003). Khi huén luyén, thuat toan nay
khong hoc mdt diéu gi tr dir liéu, moi tinh toan dugc thuc hién khi n6 can du doan Kkét qua
ctia dit lidu méi. KNN c6 thé 4p dung duoc vao bai toan hoc c¢6 giam sat 1a phan 16p.

KNN 14 thuat toan di tim du ra cia mot diém dit liéu méi bﬁng cach chi dua trén thong
tin ctia K diém dix liéu trong tap di li€u gﬁn n6 nhét (K-lan can), khong quan tdm dén viée
c6 mot vai diém dir liéu trong nhitng diém gan nhét nay la nhidu dung nhu cau “gan myc thi
den, gan dén thi sang”.
2.1.3.M0 hinh LSTM

LSTM 1a mot kién tric dic biét cia RNN ¢6 kha nang hoc dugc sy phuc thudc trong
dai han (long-term dependencies) dugc gidi thiéu bai Sepp va Jurgen (Sepp & Jurgen, 1997)
khic phuc dugc rat nhiéu nhitng han ché ciia RNN trudc day.
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LSTM ciing c6 kién triic dang chudi nhu vy, nhung cac mo-dun trong no c6 cu trac
khac v6i mang RNN chuan. Thay vi chi c6 mot ting mang no-ron, chling c6 4 ting an (3
sigmoid va 1 tanh) twong tac véi nhau.

2.1.4. M6 hinh BERT

BERT la pre-trained model (mé hinh hoc san) dugc Devlin va cong su (Devlin et al.,
2019) tai Google Al Language phat trién. BERT ddo tao ra cic vector dai dién cho vin ban
thong qua ngit canh 2 chiéu trai va phai. Vector duoc sinh ra tir mé hinh BERT dugc tinh
chinh véi cac 16p dau ra bo sung d tao ra nhiéu kién trac dang ké trong nhiém vu xir i ngon
ngilr tw nhién.

Mo hinh BERT duoc huin luyén két hop theo hai chién luoc gdm Masked Language
Model va Next Sentence Prediction. M6 hinh BERT 1a mét trong m6 hinh dugc ching toi
sir dung trong phan thir nghiém cta Phén tich thai d6 nguoi dung qua cac binh luan.

2.1.5. M6 hinh PhoBERT

Day 1a mot pre-trained duoc huan luyén monolingual language, tic 1a chi hudn luyén
danh riéng cho tiéng Viét dugc (Nguyen & Nguyen, 2020) tai VINAI phat trién. Tuong tu
nhu BERT, PhoBERT ciing c6 2 phién ban 1a PhoBERT base v&i 12 transformers block va
PhoBERT large véi 24 transformers block.

PhoBERT duoc train trén khoang 20GB dit liéu bao gdm khoang 1GB Vietnamese
Wikipedia corpus va 19GB con lai lay tir Vietnamese news corpus. Day 1a mot lugng dit liéu
kha 6n dé train mot mo hinh nhu BERT.

2.2. Xady dung wng dung phdn tich cam xuc nguwoi dung qua cdc binh ludn

Phan két qua va thao luan c¢6 thé dugc trinh bay theo timg phan riéng hoic két hop
thanh mot phan chung va c6 thé dugc chia thanh cac phan nho hon.

2.2.1. M6 hinh hoat dong cua urng dung phan tich cam xuc nguoi dung qua cdc binh ludn

Tich cuc
Positive

Poanvan M6 hinh Tiéu C.I._IC
tiéng Viét phan tich quan diém Negative

Trung tinh
Neutral

Hinh 1. M6 hinh hoat déng khai qudt
Hinh 1 thé hién qua trinh hoat dong ctia img dung phén tich cam xtic ngudi dung qua
cac binh luan, bao gém cac budc sau:
Cho mét cau tiéng Viét vao mé hinh phan tich quan diém;
Cau duoc dua vao s€ duoc chinh stra chinh ta, vector hoa trudce khi dua vao mo hinh
phan tich quan diém;
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Két qua sau khi dua vao mé hinh 1a moét trong 3 nhén: tich cuc, tiéu cuc, trung tinh.
2.2.2. Kién triic cia iing dung phdn tich cam xiic nguoi ding qua cac binh ludn
Hinh 2 thé hién kién trac ciia ing dung phén tich cam xtic ngudi ding qua cc binh
luan. Puoc xay dung trén moi truong web véi hai thanh phan chinh Frontend va Backend.
Quy trinh thuc hién theo thtr ty nhu sau:
e Nguoi dung s€ nhap mot cau danh gia, binh luén thong qua giao dién web (Frontend);
e Phia Frontend s& xir li so chinh ta trudc khi dua xuéng Backend;
e Phia Backend s& tach tir sau d6 giri cau da tach sang API bén ngoai dé xu 1i chinh ta
sau d6 tach tir mot lan nita;
e Dua cau nhén dugc vao trong mdé hinh phan tich cam xtc nguoi dung;
e LAy ra duoc két qua tir mé hinh;
e Phia Backend s& phan hoi két qua 1én cho Frontend hién thi cho ngudi ding.

Cd&c binh ludn v&
Unilever trén Shopee

v

Cang cu thu thap dir
lig&u tr d4ng viét bang
Python, Selenium

v

Bd diF lidu thd chira
cédc binh luan vé
Unilever

v

Ti&n x0r i diF lidu ban
twr dong két hop AP
phia b&n ngoai

Y

B4 diF lidu da duwrorc
ti&n i Iy, gdn nh&n
ban twr 3&ng

KM ) ( BERT )} { LSTM

Classifier Softmax

Megative MNeutral Positive

Backend Frontend
FastAFPl React)s

Hinh 2. Kién triic ciia vmg dung
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2.3. Thir nghiém
2.3.1. Dit liéu thu nghiém
B0 dit liéu duoc thu thap va tién xir 1i gdm 3317 cdu dugc gan nhén tu dong thong qua
thu vién hd tro sau d6 duge kiém tra lai va gan nhan lai thu cong la tiéu cuc, tich cuec,
trung 1ap.
Gom:
e 1575 binh luan tiéu cuc chiém 47,48%;
e 1020 binh luan trung 1ap chiém 30,75%;
e 722 binh luan tich cyc chiém 21,77%.
Sau d6 chia theo ti 1& 80% dé huan luyén, 10% dé phat trién, 10% dé kiém tra
Do dai tdi da ctia 1 cau trong tap dit liéu 1a 250.
S6 luong tir trong tap dir liéu 1a 3050.

B6 dit liéu — B negative

. neutral

Tong 3317 m= positive
Tiéu cuc 1575
Trung lap 1020
Tich cue 722

D6 dai t6i da 250 % E

Téng s6 tir 3046
Train 80%

Test 10% N positive
Validation 10%

Hinh 3. Théng ké dir liéu thir nghiém
2.3.2. Cong cu danh gia
Dé so sanh va danh gia hiéu qua cua cic phuong phap v6i nhau, dé tai st dung cac do
do Macro Average F1-score va do chinh xac (accuracy). Trong do, gia tri F1-score phu thudc

vao Precison va Recall.
Macro-average F1 score (F1-Score) dugc tinh doc 1ap timg 16p rdi tinh trung binh lai
theo cong thure sau:
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Sy thit
A B Cc
a || Ta | Fae | Fac ||—>Prcsona-—
_________ R Ta+(Fap + Fac)
= E i
g : |
= B E FBa | B FBC v
= ' i L
al ; : _ 27" Precisiong * Recally
i ! F1-Scorea Precision, + Recalls
c |i Fea ! | FcB Tc 4
Recally = TA

Ta+ (Fea + Fca)

Npa *Fl-scorey + Np * Fl-scorep + W * Fl-scorep

Average Fl-score =

Nay +Np+Np
Ta+Tg+ T
Accuracy =
Na+Ng+Nc
2.3.3. Cai dat va thur nghiém
e Cic siéu tham s6 trong mé hinh
Tham s KNN LSTM BERT PhoBERT
Epochs 10 10 10
Batch Size 256 16 16
Embedding 128
Learning Rate 0.001 2e-5 2e-5
K 5
Max Length 250 250 80
o Két qua thir nghiém
M&é hinh Precision Recall F1-Score Accuracy
KNN 32% 43% 29% 42%
LSTM 35% 34% 34% 37%
BERT 65% 65% 65% 69%
PhoBERT 72% 71% 71% 74%

2.3.4. Thao luan va wng dung

Tir két qua thuc nghiém, chung t6i nhan thiy rang mé hinh PhoBERT cho két qua tbt
nhat. D6 ciing 1a minh chtng giai thich cho su vuot troi cia md hinh PhoBERT dbi véi tiéng
Viét. Vi vay, chung t6i da st dung md hinh PhoBERT cho ing dung phén tich cam xuc
nguoi dung qua céac binh luén cia nhan hang Unilever trén trang thuong mai dién tir Shopee.

Ung dung sir dung Frontend ReactJS va Backend FastAPL

Trang web s€ gém 5 lya chon lan luot 1a:
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e Home: Hién thi thong tin chung cta ing dung;

o Workflow: M6 hinh hoat dong;

e Dataset: thong ké dir liéu sir dung trong tng dung;
e Result: két qua danh gia;

e Demo: trai nghi€ém tng dung.

m EWORKFLOW SDATASET LRESULT ¥DEMO

TRY YOUR SENTENCE

san pham kha tot, giao hang | 'san_pham kha tét giao hang
Kha nhanh kha nhanh

4 i

positive

Hinh 4. Anh trang demo ciia vmg dung
3.  Kétluén

Bai bao nay da dong gép bo dir li¢u danh cho bai todn phan tich thai d§ nguoi dung.
bac biét ¢ viéc thu thap dir liéu mdt cach ty dong br?mg Selenium. Tt viéc thu thap dir liéu,
phan tich dit liéu, nhin thdy duoc cac phan hdi mang tinh gop y, mat chua tét duoc gan nhan
tiéu cuc cao hon cac hai nhan con lai. Pidu ndy gitp cho doanh nghiép xem xét cai thién va
phat trién t6t hon.

Bai bao d& xuat mo hinh BERT giai quyét tot bai toan trén bd dit liéu tiéng Viét cho
cac két qua cao hon han so véi nhitng mé hinh truéce khi BERT ra doi nhue KNN, LSTM.

Bai bao ciing tich hop xay dung website trai nghiém moé hinh BERT sir dung céc cong
nghé tién tién hién nay nhu FastAPI, React]S ciing nhu tng dung cac API duoc cac doanh
nghiép, td chuc cong bd ra bén ngoai phuc vu cho vi¢c lam dir li¢u.

Trong bai bao nay, dir liéu duoc xtr 1i ban tw dong, tuy nhién voi ngit phap tiéng Viét
phirc tap, phai mét nhiéu thoi gian tai xtr 1 thu cong cho viéc sira 16i chinh ta dit da qua mot
budc sira 16i chinh ta tu dong, viét tat, loai bo icon, ki tu, viéc gan nhan ty dong béng thu
vién khong dem lai d6 chinh x4c cao. Ngoai ra s6 luong nhan cam xtic con han ché (3 nhan),
chua dugc chi tiét cu thé hon (nhiéu hon 3).

Trong tuong lai, ching t6i s€ cai thién qua trinh thu thap dir li¢u lién tuc theo thoi gian
thuc, chinh sira 1i chinh ta tdt hon, gan nhén ty dong chinh xac hon dé giam thiéu viéc phai
tac dong thu cong khi dit liéu ngay mot 16n. Nghién ctru céi thién, tinh chinh mo6 hinh BERT
dé cho duoc két qua tét hon dudi nhiéu tap dir lidu phirc tap va 16n hon.
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% Tuyén bé vé quyén loi: CAc tac gid xac nhan hoan toan khéng c6 xung dét vé quyén loi.
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3

ABSTRACT

In today's society, the development of e-commerce sites and social networks is growing
strongly, along with e-commerce and social networks, it is certainly indispensable for comments
expressing the people’s attitudes for a product or problem. Businesses always tried their best to
capture the needs and attitudes of consumers with their products to the market. That is why in this
study an application was built to analyze users’ attitudes through comments using the BERT model,
comments were collected on Shopee with Unilever brand. Besides comprising between PhoBERT
and BERT with two other machine learning and deep learning models, KNN and LSTM were also
used. In addition, the study also integrated some advanced technologies such as ReactJS for
Frontend and FastAPI for Backend to deploy the application to a real website to increase the
experience of a user. The initial results are very positive and can be applied to many other businesses.

Keywords: BERT; comments; customer attitudes; PhoBERT; sentiment analysis
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