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Ngay nay, tin hoc ngdy cang phat trién nhanh chéng va dugc tng dung rong
rdi trong moi linh vuc doi séng x4 hoi, viéc hoc va nam bét cong nghé maoi dac
biét 1a cong nghé thong tin ngay cang tré nén buc thiét. Pbi v6i sinh vién trong
nganh cang phai tich cuc hoc tap, nim viing kién thirc vé cong nghé thong tin.
Véi su phét trién khong ngung ciia cdng nghé, cac san pham lién quan dén
cdng nghé dang ngay mot phat trién, nhu cau sir dung cac san pham dién tir trong
doi song ngay cang tang. Nhu cau tim hiéu va mua céc san pham tir d6 ciing ting
theo. V6i xu hudng d6 viéc lva chon, danh gia san pham 12 mot bai toan duoc dat
ra
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> LOI NOI PAU

Sau mot thoi gian hoc tip va nghién ciru, t6i dd quyét dinh thuc hién dé tai “Xay
dung website dwa vao cAc binh luin dé danh gia sin phidm dién t&”. Dua trén viéc
xtr 1y dit liéu 1a cac binh ludn cia cac san pham trén trang web thegioididong.com dé
danh gia céc binh luan cta san phém do 1a tich cuc hay tiéu cyc tir d6 dem lai cai nhin

khach quan vé san pham d6 cho ngudi dung.

Pau tién, t6i xin giri 10i cam on chan thanh dén ThS Nguyén Vin Nguyén, ngudi
d3 danh thoi gian quy bau gitp t6i thuc hién d6 an t6t nghiép nay. Bén canh do, toi ciing
Xin cam on tap thé thay c6 khoa Cong nghé Thong tin thudc trudng Pai hoc Bach Khoa
d3 tan tim day do, boi dudng kién thire cho t6i, cling nhu cac ban sinh vién khéc trong

sudt nhitng nam hoc trén ghé giang duong.

Do kién thtrc va thoi gian ¢6 han nén d6 an chic chan khong tranh khoi thiéu sot,

mong cac thay co chan thanh gop y dé t6i c6 thé hoan thién hon.

To1 xin chan thanh cam on.
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> CAM DOAN

To1 xin cam doan :

1. Noi dung trong do 4n nay 1a do t6i thyuc hién dudi sw huéng dan truc tiép cua Thay

Nguyén Vin Nguyén

2. Céac tham khao dung trong bao cdo déu duoc trich dan rd rang tén tac gia, tén cong

trinh, thoi gian, dia diém cong b.

3. Néu c6 nhitng sao chép khong hop 18, vi pham, t6i xin chiu hoan toan trach nhiém

Sinh vién thuc hién

Tran Van Hai

Sinh vién thyc hién: Tran Van Hai Gido Vién Hwéng Dan:ThS Nguyén Vin Nguyén 7
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DANH SACH CUM TU VIET TAT

Tir viét tit

Y nghia

NLP

NLP, viét tat cua "Natural Language Processing" (X Iy ngén ngir tu
nhién), 12 mot linh vuc cua tri tué nhan tao (AI) lién quan dén viéc tuong
tac gitra may tinh va ngén ngir tu nhién ctia con nguoi

LTSM La mot loai dic biét cia mang no-ron hoi quy (RNN) dugc thiét ké dé xur
ly va du doan dir liéu chudi thai gian véi cac phu thudc dai han

biLTSM La su két hop hai mang LSTM (Long Short-Term Memory) chay song
song nhung theo hudng nguoc nhau

RNN La mot loai mang no-ron duoc thiét ké dé xu Iy dit liéu tuan tu hoac
chudi thoi gian

BERT La mot md hinh hoc sau duoc phat trién boi Google, duoc thiét ké dé xir
ly ngdn ngir tu nhién (NLP)

phoBERT | PhoBERT la mgt mé hinh xtr ly ngén ngt ty nhién (NLP) dya trén

BERT, duoc thiét ké va téi wu hoa cho tiéng Viét. Duoc phét trién boi
nhom nghién ctiru VinAl Research

Sinh vién thyc hién: Tran Van Hai Gido Vién Hwéng Dan:ThS Nguyén Van Nguyén 11
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> MO DAU

Trong thoi dai céng nghé s6  ngay nay, viéc mua sam truc tuyén da tré thanh mot phan
khong the thiéu trong cudc sdng cuia chung ta. Khach hang khong chi tim kiém san pham
ma ho cin ma con dua vao cic danh gia va binh luan tir ngudi dung khac dé duara quyet
dinh mua hang. Dac biét, ddi véi cac san pham dién tr - nhitng mat hang c6 tinh chat ky
thuat cao va thuong di kém véi chi phi khong nho - viéc tham khao ¥ kién va trai nghiém
cua nguoi dung trudc doé cang tréd nén quan trong.

D¢ tai "Xay dung website dua vao cac binh ludn dé danh gia san pham dién ti" ra doi
nham giai quyét nhu cau thiét yeu nay cua nguoi ti€u dung. Muc ti€u chinh cua dé tai la
phat trién mot nén tang truc tuyén cho phép ngudi dung dé dang tiép can va danh gia
chat luong ctia cac san pham dién tir théng qua viée tong hop va phan tich cac binh luan,
danh gia tir cong ddng. Bang cach nay, nguoi tiéu dung co thé c6 cai nhin toan dién hon
vé san pham tr d6 dua ra quyet dinh mua sam thong minh va hop Iy hon.

Trong phan tiép theo cua dé tai, tdi sé trinh bay chi tiét vé phu:crng phap nghién ctu, cac
cong cu va cong ngh¢ duoc st dung, cling nhu cach thuc trién khai va danh gia hiéu qua
cua hé théng website. Tai tin rang, véi su phat trién cua dé tai nay, viéc mua sam cac
san pham dién tir sé tro nén dé dang va dang tin cay hon bao gio hét.

Sinh vién thyc hién: Tran Van Hai Gido Vién Hwéng Dan:ThS Nguyén Van Nguyén 12
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CHUONG 1. TONG QUAN VE PE TAI

1.1 Gi6i thiéu dé tai

Vi dé tai nay van dé chinh can phai dugc giai quyét do6 1a viée xay dung model dé
danh gia san pham qua binh luin dé dat duoc két qua chinh x4c nhat, d6 1a mot dang cua
Natural Language Processing (NLP) : Xt Iy ngdn ngir tu nhién 1a mdt linh vuc con cia
ngdn ngit hoc, khoa hoc mdy tinh va tri tué nhan tao lién quan dén cac tuong tac giita
may tinh va ngdn ngit cua con ngudi, dic biét 1a cach 14p trinh may tinh dé xir Iy va
phan tich luong 16n dir liéu ngdn nglr tu nhién. Muyc tiéu la motmay tinh c6 kha nang «
hiéu » ndi dung cia céc tai lidu, bao gdm cac sic thai ngit canh ciia ngdn ngir bén trong
ching.

Vi dé tai nay toi s& phan loai cam xtic ngudi dung dya trén danh gia cua nguoi

dung (Str dung 4 mé hinh la LSTM+ BiLSTM + RNN + BERT)

1.2 Gi6i thiéu RNN

RNN la viét tit cua “Recurrent Neural Network” c6 thé dich 1a “Mang No-ron
Hoi Quy”. day la mét loai kién trac mang no-ron trong linh vuec tri tu¢ nhan tao Al va
hoc may. RNN dugc thiét ké dé xir 1y dir liéu chudi, noi thong tin tir cac bude thoi gian
trude d6 dugce giir lai dé anh hudng dén cac bude thoi gian sau.

(a) Recurrent Neural Network (b) Feed-Forward Neural Network

Hinh 1. M6 hinh RNN

Mo hinh RNN giir mét trang thai an (hidden state) va sir dung né dé luu trix
thong tin tir cac bude thoi gian trude d6. Pidu ndy cho phép RNN hiéu va xtr 1y cdc miu
trong dir liéu chudi nhu trong cac ung dung nhu dich may, nhan dang giong n6i hoac
du doan chudi thoi gian.

RNN duoc tao thanh tir cic no-ron: cac nut xir 1y dir liéu két hop cing nhau dé
thuc hién cac tac vu phirc tap. Cac no-ron dugc to chitc dudi dang 16p dau vao, dau ra
va an. Lop dau vao nhéan thong tin dé xir 1y va 16p dau ra cung cap két qua. Qua trinh
xur 1y dit liéu, phén tich va du doan dién ra trong 16p an.

Lé6p 4n cua RNN chira cc trong sb (weights) va cac tham sb ¢ thé dugc diéu
chinh trong qué trinh huan luyén dé mé hinh c6 thé hoc va bao toan thong tin quan trong
tir cac budce thoi gian trude do.

Sinh vién thyc hién: Tran Van Hai Gido Vién Hwéng Dan:ThS Nguyén Van Nguyén 13
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1.3 Gi6i thiéu LSTM

Nhu da dé cap ¢ trén, nhugc diém cua mang RNN Ia b1 méat mat dit liéu khi qua
cang nhiéu step. Ttr 46 mang Long Short-term memory (LSTM) ra doi. Giéng nhu tén
goi cua nd, mang LSTM c6 kha nang nhd 1au hon trong qua trinh duyét qua tung step.

®

Hinh 2: M0 ta Kién tric LSTM

Pé lam dugc viée d6, mdi cell LSTM trang bi thém cho minh céng input gitp
quyét dinh bao nhiéu thong tin di vao, cong forget gitp quyét dinh bao nhiéu thdng tin
s& can quén di va cong output quyét dinh bao nhiéu théng tin di ra. Tir viéc thong tin
duogc chon loc nay gitip né duoc luwu giit 1au hon so véi kién tric RNN cil.

1.4 Giéi thiéu Bi-LSTM

LSTM hai chiéu (BiLSTM) la mang than kinh tai phat dugc st dung chi yéu
trong xr Iy ngdn ngit tu nhién. Khong gidng nhu LSTM tiéu chuan, dau vao chay theo
ca hai hudng va c6 kha nang sir dung thong tin tir c4 hai phia. N6 cling 1a mdt cong cu
manh m& mo hinh hoa sy phu thude tuan tu gifra cac tir va cum tur theo hai hudng cta
chudi.

_ Tom lai, BILSTM b6 sung thém mdt 16p LSTM, 16p nay dao nguoc hudng cua
ludng thong tin. Tém lai, diéu do c6 nghia 1a chudi dau vao chay nguogc lai trong 16p
LSTM bé sung. Sau d6, toi két hop cac ddu ra tir ca hai 16p LSTM theo nhiéu
cach, chéng han nhu trung binh, téng, nhan hodc ghép.

outputs
N h .

backward
layer LSTM ——{ LSTM 4— - < LSTM

h A .
forward LSTM LSTM }—> --- —p{ LSTM )—
layer
inputs X Wiss Ne

Hinh 3: M0 ta kién tric BiLSTM

1.5 Giéi thiéu BERT
BERT la mé hinh dugc thiét ké dé dao tao ra cac vector dai dién cho ngon ngir

Sinh vién thyc hién: Tran Van Hai Gido Vién Hwéng Dan:ThS Nguyén Van Nguyén 14



Xay duwng website dya vao cac binh ludn dé danh gid san pham dién tir

vin ban théng qua ngit canh 2 chiéu(trai va phai) cua chung. Két qua 13, vector dai dién
dugc sinh ra tr mo6 hinh BERT dugc tinh chinh voi cac lop dau ra bo sung di tao ra
nhiéu kién tréc cai tién dang ké phuc vu cho nhiéu tac vu phtrc tap hon

Pau tién, ta cing xem xét toi kién tric cia mo hinh BERT.3.4

Hinh 4: M6 hinh BERT

No6i mot cach dé hiéu thi BERT chinh 1a 1dy ra phan Encoder tir kién tric
Transformer. Nhu hinh trén, input 1a cac cau van ban va ouput 1a cac vector tir
embedding[2]

Trong bai bao c&o nay, t6i tap trung lam viéc vi bai toan phan loai nén chi
tap trung vao kién trac BERT danh cho bai toan phén loai bang phuong phép fine-tuning
lai kién tric BERT sir dung phién ban BERT base.

Pé fine-tuning lai kién tric cia BERT cho tac vu phén loai vin ban. Ching ta
giit nguyén kién trac encoder ciia transformer va sau do trich xuat ra biéu dién vector
ctia token CLS danh dau vi tri du tién. Vector nay s€ dugc sir dung lam dau vao cho
thuat toan phéan loai bang cach thém mot linear projection layer (ciing chinh 1a fully
connected layer) & cudi c¢6 kich thudc bang véi so classes can phan loai.

Sinh vién thyc hién: Tran Van Hai Gido Vién Hwéng Dan:ThS Nguyén Van Nguyén 15
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CHUONG 2. XULYDU LIEU VA HUAN LUYEN MO HINH

2.1 Thu thap dir li€u

Thu thap dir li¢u tir trang web : Thegioididong

Duya vao nhu cau bai toan ta can thu thap bo dir liéu binh luan cua khach hang
theo tirng san phim

%5 thegioididong.com
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Panh gia so bd vé trang web ta bit du truy cap tir base url ctia web, ta co thé tim ra
duoc quy trinh crawl dit li¢u dugc theo nhiing budc sau

Budc 1: Str dung Selenium lay toan bd source ve, tim téi thé div co class ‘main-

menu’. Bang cach nay chung ta c6 thé crawl dugc toan b category cua cac san
pham va hon nira viéc néu trang web c6 cap nhat thém category mai thi van cé thé tim
duoc category do.

w

NV L

» W N

o

W R WS

category, full link

dtdd,https://www. thegioididong.com/dtdd

may-tinh-bang, https://www. thegioididong.com/may—-tinh-bang
phu-kien,https://www.thegioididong.com/phu-kien
sac—dtdd,https://www.thegioididong.com/sac~dtdd

hub-chuyen-doi, https://www.thegioididong.com/hub-chuyen-doi
airtag,https://www.thegioididong.com/airtag
phu-kien-thong-minh, https://www. thegioididong.com/phu-kien-thong-minh
tai-nghe-bluetooth,https://www.thegioididong.com/tai-nghe-bluetooth
tai-nghe-co-day,https://www.thegioididong.com/tai—nghe-co-day
micro~-cac-loai,https://www.thegioididong.com/micro-cac—-loai
camera—giam—sat?g=camera-giam-sat,https://www.thegioididong.com/camera—-giam—sat?g=camera—giam—-sat
camera—-giam-sat—camera-ngoai-troi,https://www.thegioididong.com/camera—-giam-sat-camera-ngoai-troi
may-chieu,https://www.thegioididong.com/may-chieu

phu-kien/apple, https://www. thegioididong.com/phu-kien/apple
phu-kien/samsung, https://www. thegioididong.com/phu-kien/samsung

phu-kien/imou, https://www. thegioididong.com/phu—kien/imou
phu-kien/baseus, https://www. thegioididong.com/phu-kien/baseus

phu-kien/jbl, https://www.thegioididong.com/phu-kien/jbl

phu-kien/anker, https://www.thegioididong.com/phu—kien/anker
phu-kien/xmobile,https://www.thegioididong.com/phu-kien/xmobile

chuot-may-tinh, https://www.thegioididong.com/chuot-may-tinh
ban—phim,https://www.thegioididong.com/ban—-phim
thiet-bi-mang,https://www.thegioididong.com/thiet-bi-mang

phan-mem,https://www. thegioididong. com/phan-mem

Hinh 6: Két qua crawl data
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Budc 2: Tiép tuc truy cap vao toan bd category, chiing ta c6 thé nhin thiy duoc
rﬁng dé c6 thé tim ra tit ca san phém n6 phuc thudc vao 2 diéu kién: 1 12 muc d6
phai co san pham, 2 1a khéng c6 quang cdo. Sau dé chung ta sir dung action dé c6 thé
trigger load tat ca san pham.

Sau mdi 1an trigger chung ta s& c6 duoc query cua API nhu hinh duéi. Tiép tuc
trigger cho dén khi khong thé trigger dugc nira ta s& c6 duge end page link cua tit ca
san phidm nam trong category do.

R § ~emamamearpam——irnt )

Irigeer load 1at
ca san pham '

Hinh 7: Hinh mo ta trigger load san pham

Hinh 8: Két qua crawl data
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Budc 4:Toan bd san pham duoc luu tai 1 csv dé phuc vu cho viéc crawl mé ta vabinh
luan. Sir dung céac twong tu crawl end page link, ta trigger ntit ‘Xem tat ca danh gia’ dé
di toi trang danh sach cac danh gia va tiép tuc cong thém trang tai url cta trang danh
gia. Néu ton tai link thi url s& direct t6i trang tiép theo nguoc lai n6 s& duoc throw ra
Exception va ching ta c6 thé hoan tit crawl data comment 1 san pham.

" "
* -

g b B

Hinh 9: M6 ta cach xem trigger danh gia

DPdi voi mo ta san phém, tim t&i thé ‘div’ 6 class ‘content-article’, sau d6 tim tat
ca cac thé p va thé span tiy vao ndi dung cta thé, mdi thé s& c6 thong sb hodc mo ta
khac nhau vi vy chung ta chi nén 1ay nhimng thé c6 sb luong tir trén 50 ki tu.

Hinh 10: M6 ta crawl data text
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2.2 Xir Iy dix liéu
Céc budc tién xtr 1y dit liéu nhu sau:

Budc 1: Loai bo cac ki tu dac biét va Lowercase.

- Loai bo cac ky tu dac biét nhu !,$,%,*,),.. va chuyén tat ca chit thanh chit
thuong

Budc 2: Loai bo sb va céc chir dinh sb:

- Loai bo cac sb va cac chit dinh sé nhu (2e, 10as,...)

Budc 3: Thay thé cac tir viét tit thanh céc tir co nghia:

- Thay thé cac tir viét tit thanh tir c6 nghia

Budc 4: Sir dung model dé Generate text va stra 18i chinh ta:

- Sir dung model bmd1905/vietnamese-correction dé stra 16i chinh ta

Budc 5: Tiép tuc xoa ddu cau, xo4 tir dimg va Lowercase lai va segment:

- X6a cac dau cau nhu .,()” va x6a cic tir dimg trong bo stop_ word vn

2.3 Truc quan dir liéu

S6 star dém duoc sau khi xir 1y dit lidu:

Star Count
1 1362
2 1574
3 2143
4 2905
5 7305

Bang 1: Bang truc quan hoa dit li¢u binh luan
Danh gia so b ta thiy rang sb sao biéu thi cho timg loai cam xtic dang chénh

léch rat 16n dan téi khi ma train model can can bang mau.
Duéi day la ddm may tir bi€u thi so tir xuat hién cia tap di li€u:

Counts

20000

15000 A

10000 A

5000

o, - | P B - =3 = s

- <R 2 583 L= e e 5 82

B £ E 5 = = E -
Samples

Hinh 11: Pam may dir liéu data
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san-pham
nhan viéen

dl cji";
’ _r 1"(»'_ i\!(_lll

“mua:-pin

su- dung

Hinh 12: Pam may dir liéu data text

Token Count Positive

8000 -

7000 A

6000 A

5000 A

Frequency
'S
o
o
o

3000 A
2000 -
1000 A
0 I
0 50 100 150 200 250

Token Count
Hinh 13: M& ta token count text positive
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Token Count Negative

3000 -
2500 -
- 2000
W
=
@
&
© 1500
&
1000
500 -
=1
0 T I[ T T T
0 50 100 150 200 250

Token Count
Hinh 14:M6 ta token count text negative

Panh gia so bo vé tap dir liéu sau khi tién xtr Iy ta thdy rang, ca Pos, Neg déu co so tir
ngit roi vao khoang 0 — 25 tir. D6i v6i Neg thi ta thay c¢6 1 chiit nhinh hon vé s luong
tir trong cdu tir 25 — 50 tir/ cau. Ta rat ra dwgc danh gia rang cac Neg nay thé hién duoc
chinh x4c phan anh cta khach hang vé su khong hai 1ong va tc tric ctia san pham. Con
ddi vai Pos thi hoan toan nghiéng vé su hai long “Tét, dugce, san phfflm on...” chinh vi
thé cac Pos nay co gia tri voi tap dir ligu.
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CHUONG 3. TRIEN KHAI VA PANH GIA KET QUA:

3.1 Phuwong phap trich xuit dic trung

Trude khi di dén phuong phap trich xuit dic trung, ching ta can hiéu rd mot sb
khai niém:

» Nhiém vu phia sau (Downstream task): La nhiing tac vu supervised-learning
duoc cai thién dwa trén nhirng pretrained model. VD: Ching ta sir dung lai cac biéu dién
tir hoc duogc tir nhitng pretrained model trén b van ban Ién vao mot tac vu phén tich
cam xtc huan luyén trén bo van ban c6 kich thude nhé hon. Ap dung pretrain-embedding
da giap cai thién moé hinh. Nhu vay tac vu sir dung pretrain-embedding duoc goi la
downstream task.

« Diém khai quat danh gia mic d6 hiéu ngdn ngir (GLUE score benchmark):
GLUE score benchmark 1a mot tap hop cac chi s6 dugc xay dung dé danh gia
khai quat miredd hiéu ngén ngir ciia cac model NLP. Cac danh gia duoc thuc hién
trén céac bo dir liéu tiéu chuan duoc qui dinh tai cac convention vé phat trién va
thic day NLP. Mdi bo di liéu tuong ang véi mot loai tac NLP vu nhu: Phan tich
cam xuc (Sentiment Analysis), hoi dap (Question and Answering), du bdo cau
tiép theo (NSP - Next Sentence Prediction), nhan dién thuc thé trong cau (NER -
Name Entity Recognition), suy luan ngon ngi tu nhién (NLI - Natural Languague
Inference).

O dé tai nay chung em sir dung BERT dé biéu dién ngén ngit. Li do:

- Tang GLUE score (General Language Understanding Evaluation score), mot
chi s6 tong quat danh gia mirc do hiéu ngén ngit 16n 80.5%

- Tang accuracy trén bo dir liéu MultiNLI danh gia tac vu quan hé van ban (text
entailment) 1én 86.7%.

- Tang accuracy F1 score trén bg dit licu SQuAD vl1.1 danh gia tac vu question
and answering 1én 93.2%.

- Bi-directional (hai chiéu): Ngir nghia ctia mét tir khéng chi duoc biéu dién boi
nhiing tir lién trude ma con duogc giai thich boi toan bo céc tir xung quanh. Ludng
giai thich tuan theo dong thoi tir tréi qua phai va tir phai qua trai cing mot luc. Pai
dién cho cac phép biéu dién tir nay 1a nhitng mé hinh st dung k¥ thuat transformer.

-Mb6 hinh BERT ung dung ky thuat Transformer. Ma cac comment cua khach
hang s& can biéu dién dé hiéu ngir canh cua cau.

O thoi diém hién tai, BERT dé dugc tng dung cho Tiéng Viét. Toi sé st dung PhoBERT
cua VinAl vé huan luyén truéc biéu dién tir (pre-train word embedding) sir dung model
BERT.
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3.2 Xir Ii van dé mat can bing dir liéu
Trong qua trinh thu thap dir liéu do s6 lugng nhan Tich cuc chiém nhiéu so vai Tiéu
cuc nén téi thuc hién loai bé 4000 nhén Tich cuc

12000 4

10000 4

8000 4

6000 4

4000 4

2000 4

=1 —

star
Hinh 15: Dir liéu truéc khi xir li can biang mau

BOOD

7000 4

6000

5000 4

4000 -

3000 -

2000

1000 4

star

Hinh 16: Dir liéu sau khi xir li can bang mau
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3.3 Xay dung mo hinh LSTM, Bi-LSTM va RNN
Chung em dé xuét thir nghiém véi kién trdc LSTM va cac kién tric lién quan
nham xay dung mé hinh co ban c6 kha ning phan loai 2 16p cho cac review.

LSTM representation I_

LST™ P | LSTM >

v
oMmdedaing

d=q
Hinh 17: M6 ta kién tric mang phan loai sit dung LSTM

Dt liéu van ban la cac tir sau khi mo hinh héa thanh cac vector, dugce dua vao
cell LSTM lan luot va lay output cua cell cudi ciing dugce dung dé cho qua Iop fully
connected, bién ddi thanh dau ra gom 2 nit thé hién cho xac xuat cua 2 16p can phan
loai.

Chung em thtr nghiém mang Bi-LSTM vai Kién tric twong ty . Tuy nhién ¢ day
chiing ta c6 2 16p LSTM chay nguoc nhau va feature dung dé cho qua Iép fullyconnect
la sy két hop gitra 2 output cubi cang mdi 16p LSTM. Mang Bi-LSTM gitp md hinh
khong chi hoc theo trinh tu ty nhién ma con hoc van ban theo trinh tu nguoc lai.

To a5, fo I3

enrbhedding

AT
-0
Sl

» LSTASL = LETAS > LS TN -
- LETAS = P LETAS - LSTASL - ‘,-/
\ v
\"H.____ Last seguence _FF-—"//
—_— R
T Tk

corrcal

w
Fuilv Cornmectec
Lcaver

Hinh 18: M@ ta kién trdc mang phan loai sit dung Bi-LSTM
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Hinh 19: M6 ta kién tric mang phan loai sir dung RNN

Mang RNN lay nguyén tic chung ciia mang than kinh chuyén tiép nguon cap dir liéu va
cho phép chang xu ly dit liéu tuan ty bang cach cung cap cho mé hinh mét bo nhé trong.
Phan “Recurrent” ctia ttn RNN xuét phat tir thuc té 12 vong lip dau vao va dau ra. Sau
khi dau ra cia mang duoc tao ra, dau ra sé duoc sao chép va tra vé mang lam dau vao.
Khi dua ra quyét dinh, khdng chi dau vao va dau ra hién tai dugc phéan tich ma dau vao
trude d6 ciing duoc xem xét. N6i cach khac, néu dau vao ban dau ciia mang 1a X va dau
ra 1a H, thi ca H va X1 (dau vao tiép theo trong chudi dit liéu) déu dugc dua vao mang
cho vong hoc tiép theo. Bing cach nay, bdi canh caa dix lidu (dau vao trude do) dugc
giit nguyén khi mang huan luyén.

Két qua cua kién trdc nay 1a RNN c6 kha nang xtr ly dit lidu tuan ty. Tuy nhién, RNN
gap phai mot sé van dé. RNN bi anh hudéng boi bién mat gradient va bung né cac van
dé vé gradient. Do dai cua cac chudi ma RNN c6 thé dién giai kha han ché, dac biét Ia
S0 vai LSTM.

Quié trinh huan luyén sir dung thuat toan toi wu hoa AdamW, learning-rate khai tao 2e-
5 va so luong epoch 1a 5

Ham mat mét trong lan thir nghiém nay la ham loss Cross Entropy véi cong thirc:

E = E;‘Ii] Yo.e lugipr,, )
Duéi day 1a két qua cac 1an thuc nghiém trén md hinh LSTM, Bi-LSTM, RNN
LSTM Bi-LSTM RNN
F1 score with Label = Tiéu cuc 0.86 0.86 0.85
F1 score with Label = Tich cuc 0.88 0.88 0.89
Accuracy 0.86 0.86 0.86
F1 score macro avg 0.86 0.86 0.86

Bang 2: So sanh két qua khi &p dung kién trac LSTM, Bi-LSTM va RNN

3.4 Xay dung mo hinh véi BERT

Tiép theo tdi thr nghiém vai kién trdc Transformer ma cu thé 1a phoBERT Vi
BERT la viét tit cua Bidirectional Encoder Representations of Transformer va dugc
huan luyén riéng cho ngdn ngit tiéng viét. Pé hiéu kién tric cua phoBERT thi trudc tién
ta can hiéu vé BERT,
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BERT la mé hinh dugc thiét ké dé dao tao ra cac vector dai dién cho ngdn ngit
van ban thdng qua ngit canh 2 chiéu(trai va phai) cua ching. Két qua 1a, vector dai dién
duoc sinh ra tir moé hinh BERT duoc tinh chinh véi cac 16p dau ra bd sung da tao ra
nhiéu kién trdc cai tién dang ké phuc vu cho nhiéu tac vu phuc tap hon.

Output
Probabilities
t
| Softmax |
|  Lnear |

(" By
| Add & Norm Je=

Feed
Forward
—
2 { ~ | | (Add & Norm Je~
Add & Norm J Multi-Head
Feed Attention
Forward

‘ ) t Nx

LAdd & Norm_Je=

Nx
Add & Norm J Masked
Multi-Head Multi-Head
Attention Attention
1 . S,

N J 5 —)
Positional A Q Positional
Encoding Encoding

Input Output
Embedding Embedding
Inputs Qutputs

(shifted right)
Hinh 20: Transformer architecture

BERT chinh 14 lay ra phan Encoder tir kién triic Transformer. Input la c4c cau
van ban va ouput la cac vector tir embedding

Trong bai b&o cdo nay, t0i tap trung lam viéc véi bai toan phén loai nén chi tap
trung vao kién tric BERT danh cho bai toan phan loai bang phuong phap fine-tuning lai
kién tric BERT str dung phién ban BERT base.
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Dé fine-tuning lai kién trdc caa BERT cho tac vu phan loai vin ban. Ching ta
gitt nguyén kién tric encoder cua transformer va sau d6 trich xuat ra biéu dién vector
cua token CLS danh dau vi tri dau tién. Vector nay s& dugc st dung 1am dau vao cho
thuat toan phan loai bang cach thém mét linear projection layer (ciing chinh 1a fully
connected layer) & cubi co kich thudc bang vai sb classes can phan loai. Ngoai ra, dé
tranh overfitting va chi phi tinh toan qua nhiéu, t6i da st dung thém 1 I6p dropout va
chuan héa b trong sé.

| Output Classifier |

\\i//

Self - Attentio Final Qutput Encoder
CLS " =seq_len, H=

rrrprm&

(AR ERRRERERRRRRRRRRRERRRERERRERERENDN] . "’“h'

[ [ l | —

outpul shape
=seq_len, H=

| [ [ 1 I

Encoder sub layer 1

Emweaang | | i |
(o8 | [w )] [ w | [[w | [ w |
(-8} Wiy ity Wy ky Mi.
- Architecture
seq_len

Hinh 21: BERT base cho bai toan phéan loai

* sub-layers: 12

* hidden layers: 762

* trainable parameters: 110M

* n-classes: 2

Ham mat mat trong lan thir nghiém nay 1 ham loss Cross Entropy vai cong thuc:

E = T'iil Yo.e l0g(Po.c)

i

Qua trinh huan luyén st dung thuat toan téi wu AdamW, learning-rate khai tao 1a 2e-5,
chon tir nhitng gié tri duwoc khuyén dung tir BERT: 5e-5, 2e-5, 3e-5 va batch-size = 16,
chon tir nhitng gia tri dugc khuyén ding tir BERT: 16, 32. Qua trinh huan luyén thuc
hién trén 5 epochs.
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Duéi day 1a két qua thuc nghiém trén mé hinh phoBERT.

PhoBert
F1 score with Label = Tiéu cuc 0.87
F1 score with Label = Tich cuc 0.89
Accuracy 0.88
F1 score macro avg 0.88

Bing 3: Bang két qua So sanh két qua khi 4p dung BERT va PhoBert caa VinAl

3.5 Panh gia két qua

Qua céc thuc nghiém trén, toi dé& xuat s dung mé hinh phoBert, ing dung kién tric
transformer cho bai toan phan tich cam xuc review véi két qua thuc nghiém dat accuracy
0.88 trém 2 16p. Tuy nhién c6 thé thiy do chinh xé4c van chua cao, 1i do vi lugng dataset
con nhé vi phai loai bo bét cac 16p chiém nhiéu hon,comment con nhiéu ki tu viét tat
chua chuan héa hét, danh gia nguoi ding chi mang tinh tham khao. Vi vay can thu tham
thém dir liéu tir nhiéu ngudn dé dam bao tich khach quan.

3.6 Két qua thuc nghiém

Panh gia san pham

Hay nhap link cila san pham

Hinh 22: Giao dién chinh ciia trang web danh gia san pham
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Panh gia san pham

https://www.thegioididong.com/dtdd/iphone-15-pro-max

Kiém tra

Dién thoai iPhone 15 Pro Max
Gia Thanh: 27.999.000 VND
Téng sb binh luan: 10

Diém danh gia trén web: 3/5

TAt ca danh gia LU
Ngudi binh luan Binh luan Biém danh gia trén web Danh gia
Nguyén Binh Héi Ok 5 Tich Cuc
Minh san pham ok 5 Tich Cyc

Em méi mua hdi 26/04 gie man ban lai thi con duoe

Truging An bao nhiu a 5 Tich Cuc

Hinh 23: Giao dién danh gia san pham sau khi kiém tra

https:/iwww.thegioididong.com/dtdd/iphone-15-pro-max

Kiém tra

Dién thoai iPhone 15 Pro Max
Gia Thanh: 27.999.000 VND
Téng s6 binh luan: 10

Diém danh gia trén web: 3/5

" a - -
B Tiéu Cuc v
Binh Luén Tiéu Cuc Hoh i T L
Ngwéi binh luan Binh luan Piem danh gia trén web Danh gia
May néng rét té call cideo nhu muén nd,dang nt zalo
cai tat ngudn,nhanh hét pin nira dem ra thi bao giri vé
Anh Khanh hang kira bam khéng thayd néng hay gi con kiraban 1 Tiéu Cye

hang kiéu nay chac khéng c6 lai lan 12
Méi mua 3 ngay. Chup hinh théi ma may néng da man.

Nhung Sac 80 % dirng lai ko sac nira, Pin tyl nhanh qua 3 Tieu Cye
Luc mua thi bao 16i 1 doi 1 181 Iie may 18i thi di tham ‘
P dinh 10 ngay chura xong. Mua thi nhanh con doi thi rat .
V0 Thi Digu My lau ciing k biét c6 déi dc k 15pro max xai chua dc 30 1 Tiéu Cye

ngay may thi néng mudn né tung.

Hinh 24: Giao dién danh gia san pham sau khi loc binh lun tiéu cuc
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https:/iwww.thegioididong.com/dtdd/iphone-15-pro-max

Kiém tra

Dién thoai iPhone 15 Pro Max
Gia Thanh: 27.999.000 VND
Téng sé binh luan: 10

Diém danh gia trén web: 3/5

3 & £ Binh luan tich
Binh luan tich cwe i in teh oge ~
Ngwéi binh luan Binh luan Diem danh gid trén web Danh gia
Nguyén Binh Hai Ok 5 Tich Cuc
Minh san phdm ok 5 Tich Cyc
Em mé&i mua héi 26/04 gio mun ban lai thi con duge §
Truéng An bao nhiu a 5 Tich Cyc
" 8an phém chét Ivgng dat rét tét. Mua vai phiéu Giam .
Anh Nguyén Thanh Bam gid cang tuyét vori 5 Tich Cuc
Huéng okee 5 Tich Cuc

Hinh 25 Giao di¢n danh gia san pham sau khi loc binh luén tich cuc
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KET LUAN VA HUONG PHAT TRIEN

1. Két qua dat dwoc

Dy an " Xay dung hé thong Web dénh gia san pham " d hoan thanh véi cac chic

ning co ban 1a danh gia duoc tinh tich cuc hay tiéu cuc cua san pham dién ti dwa vao
cac link san pham tir web thé gisi di dong. Nhitng diém chinh c6 thé rit ra tir du an bao

gom:

2.

Tinh kha thi va hiéu qua: Website da dap ung duoc nhu cau trong viéc danh
gia san pham qua binh luan dua ra duoc tinh tich cyc hay tiéu cuc cua san
pham gitip nguoi sir dung 6 thé dua vao do6 dé danh gia san pham 1 cach
khéch quan hon

Trai nghiém ngudi dung: Giao dién nguoi dung than thién, dé sir dung, gidp
ngudi ding co thé dé dang nhan duoc su danh gia caa san pham dya trén link
cua san pham duoc dua vao.

Tinh chinh xé4c: Hé thong dat d6 chinh xac kha cao, tir 46 dem lai d¢ tin cay
cho ngudi ding trong viéc lya chon san pham .

Kha ning mo rong va tich hop: Website dugc xay dung véi kién tric mo, dé
dang tich hop thém cac tinh niang méi hoic lién két véi cac hé théng khac,
dap (ng nhu cau phat trién trong trong lai.

Han ché
Sau khi hoan thanh san pham, em nhan thay hé théng em tao ra con han ché nhw

Hé thong hién tai chi cung cap céc tinh ning co ban nhu: xem cac danh gia
cua san pham dya vao duong dan. Mot s6 tinh ning nang cao nhu goi ¥ san
pham twong tu, dwa ra danh gia chung van chua duoc trién khai

S6 luong trang web c6 thé danh gia con han ché, chua hd trg duoc tt ca cac
trang web ban hang dién tu lon hién nay

Viéc danh gia san phim danh gia con chua siu, mai chi danh gia duoc binh
luan cd tinh tich cuc hay tiéu cuc

Do chinh x4c con chua duwgc hoan thién voi mot sé nhitng truong hop ¢ ngir
canh dat biét

Hé thong hién tai cd thé thiéu cac tinh nang hd tro khach hang nhu chat tryc
tuyén, FAQ chi tiét, hoac hé théng quan ly phan hoi va khiéu nai. Biéu nay
c6 thé 1am giam trai nghiém ngudi ding va gay kho khan khi c6 van dé phat
sinh.
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3. Huwéng phat trién
Mic du dé tai d3 hoan thién cac chitc ning co ban nhung van con mét sb thiéu sot, dé
tai can cai thién cac noi dung sau:
> Can thém nhiéu dit liéu dé cho viéc huin luyén moé hinh dat hiéu qua cao dé
viéc danh gia binh luan mét cach chuan xac hon
> Phat trién thém tinh ning goi ¥ san pham t6t hon( diém danh gia cao hon tir
hé thong) dé nguoi tiéu dung c6 nhiéu Iya chon hon
> Phat trién thém trong viéc danh gia cac tidu chi khac nhu s6 diém trén thang
5 dé nguoi dung c6 cai nhin truc quan hon
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> TAI LIEU THAM KHAO
[1] BERT model. (https://phamdinhkhanh.github.io/2020/05/23/BERTModel.html)

[2] BERT, RoBERTa, PhoBERT, BERTweet. (https://viblo.asia/p/bert-roberta-phobert-
bertweet-ung-dung-state-of-the-art-pre-trained-model-cho-bai-toan-phan-loai-van-ban-
4P856PEWZY 3#_phan-tich-sac-thai-binh-luan-voi-phobert-2)

[3] Sentiment analysis using ROBERTa + LSTM(https://www.kaggle.com/code /min

hcng/sentiment-analysis-using-roberta-Istm)

[4] Imbalanced dataset (https://phamdinhkhanh.github.io/2020/02/17/1mbalancedData

html#43-under-sampling)
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