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UTILIZING T5S MODEL FOR ASPECT-BASED SENTIMENT
ANALYSIS IN VIETNAMESE

MO HINH T5 CHO BAI TOAN TRICH XUAT CAM XUC DUA TREN
KHIA CANH TREN DU LIEU TIENG VIET

bing Ba Qui
Truong Pai hoc Nong 1am thanh pho H6 Chi Minh

ABSTRACT: In recent years, with the explosion of user reviews on the Internet, analyzing the
sentiment of comments based on specific aspects has become a crucial task in the field of natural
language processing (NLP). This allows for a deeper understanding of emotions expressed toward
specific aspects in textual sentences. In this paper, we present an approach to Aspect-Based
Sentiment Analysis (ABSA) using the TS5 (Text-to-Text Transfer Transformer) model, a state-of-the-
art framework capable of converting various NLP tasks into text generation tasks. Our approach
simplifies the complex processes of traditional ABSA models by directly generating aspect-
sentiment pairs in a single step, reducing the need for separate modules for aspect extraction and
sentiment classification. We tested this method on the standard dataset of the Vietnamese Language
and Speech Processing (VLSP) project. The ViT5 model achieved F1-scores of 84.04% for Aspect
Detection (AD) and 72.29% for Aspect Polarity (AP) in the restaurant domain, and 62.68% and
66.34% in the hotel domain, respectively. This research demonstrates the potential of the ViT5
model in context-aware sentiment analysis for the Vietnamese language.

Keywords: Aspect-based sentiment analysis, TS5, BERT, SVM.

TOM TAT: Trong nhitng ndm gan ddy véi viéc biing né nhitng danh gid ciia nguoi ding trén
Internet, viéc phan tich cam xiic cia nhitng binh ludn dya trén nhitng khia canh dang tro thanh mot
nhiém vu quan trong trong linh viee xir 1Y ngén ngi tw nhién, cho phép hiéu ré hon vé nhitng cam xiic
dwge thé hién doi véi cdc khia canh cu thé trong cdu van ban. Trong bai nay chiing téi sé trinh bay
mét phwong phdp tiép can bai todn phan tich cam xiic diea trén khia canh (Aspect-Based Sentiment
Analysis) bang cdch sir dung mé hinh TS (Text-to-Text Transfer Transformer), mét SOTA (state-of-
the-art) framework co kha nang chuyén déi cdc nhiém vu NLP khdc nhau thanh nhiém vu tao vén
ban. Cdch tiép cdn cia ching t6i don gian héa quy trinh phike tap ciia cdc mé hinh ABSA truyén
thong bang cdch tao triee tiép cdc cdp khia canh va cam xiic trong mot bude duy nhat, giam thiéu
nhu cdu cho céc mé-dun truy xudt khia canh va phan logi cam xiic riéng biét. Chiing téi thir nghiém
trén b dir tiéu chudn cia Vietmamese Language and Speech Processing (VLSP) dira trén mé hinh
ViT5 dat duoc F1-scores 84.04% trong nhiém vu Aspect Dection (AD) va 72.29% trong nhiém vu
Aspect Polarity (AP) trén mién nha hang, 62.68%va 66.34% trén mién khdach san'.

Tirkhoa: Aspect-based sentiment analysis, T5, BERT, SVM.

1. GIOI THIEU xtr ly ngén nglr ty nhién (NLP), dic biét
Phan tich cam xdc dua trén khia canh  trong bdi canh thuong mai dién tu, noi
(ABSA) 1a mot nhiém vu quan trong trong ~ khach hang thudng chia sé y kién vé cac

' Thir nghiém va két qua c6 san tai: https:/github.com/dbquil 706/ABSA-S2S
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khia canh khac nhau cua san phém va dich
vu. Su gia tdng nhanh chdng cta cac binh
luan truc tuyén da bién viéc khai thac y kién
thanh mdt linh vuc nghién ctru s61 dong.
Céc danh gia nay khong chi 1a ngudn thong
tin quy gia vé chat lugng san pham va dich
vu ma con la thude do quan trong cho ca
doanh nghi¢p va nguoi tiéu dung. Viéc
phan tich tu dong cac dnh gia nay dé trich
xuét thong tin hiru ich 1a rit can thiét. Thong
tin nay co6 thé duogc st dung dé cai thién san
pham, nang cao trai nghiém khach hang, va
ho trg céac hoat dong nghién ctru thi truong
va khao sat. Do d6, phat trién cac k¥ thuat
ABSA hiéu qua 1a mot yéu t6 quan trong
trong viéc tan dung toi da gid tri tir dir lidu
danh gia tryc tuyén.

Nhiém vu ABSA nham muc dich rat ra
su phan cuc vé tinh cam (vi duy: positive,
negative va neutral) ddi voi mot muc tiéu,
do la khia canh ctia mot thuc thé cu thé.
Trong ABSA c6 thé duoc chia lam ba nhiém
con: Phat hién khia canh (Aspect
Detection), biéu hién muc tiéu y kién
(Opinion Target Expression), phan cuc
khia canh (Aspect Polarity). Tuy nhién, bai
bao nay tap trung vao hai nhiém vu AD va
AP trén b dit liéu VLSP 2018. Nhi€ém vu
AD lién quan dén viéc xéac dinh cac khia
canh tr mot tap da dinh nghia trudce, trong
khinhiém vy AP tap trung vao viéc xac dinh
phan cuyc cam xuc cua cac khia canh do. Vi
du, cho mdt cau danh gia “V¢é thirc dn va
gi4 ca: Minh in phan in 279k nén dwoc
in kha nhiéu cic mén, kha da dang, mén
nuwéng wop ngon, dam da vira phai.” véi
nhiém vu AD s€& c¢6 output la
“Food#Prices” (Thic an#Gid ca),
“Food#Quality” (Thirc an#Chit luong),
va “Food#Style&Options” (Thuc
an#Cach&Tuy chon); trong khi d6 nhiém
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vu AP, phdn loai cam xuc cho
“Food#Frice” la neutral,
“Food#Quality” la positive va
“Food#Style&Options” la positive. Tt vi
du trén diing ching t6i thdy ring nhiing viéc
khai thac thong tin tir nhitng binh luén cua
nguoi dung dong vai trd quan trong trong
viéc phét trién ciia cac to chirc kinh doanh.
Bai bao nay trinh bay viéc str dung mo
hinh ViT5 [1] d¢ giai quyét hai nhiém vu
chinh trong phan tich cam xuc dua trén khia
canh (ABSA) trén dir liéu tiéng Viét.
Nghién clru danh gid mo hinh trén bd dir
li¢u VLSP 2018 va so sanh vdi cac phuong
phap khac. Két qua cho thdy phuong phap
dé xuét vuot troi hon vé hiéu suit so vdi cac
phuong phéap khéc dugc thirnghiém.
2.CAC CONG TRINH LIEN QUAN
Aspect-based sentiment analysis
(ABSA) 14 nhiém vu da thu hat duoc rét
nhiéu sy quan tdm cua cong ddng nghién
ciu tr rit lau. Mot vai workshop nhu
SemEval2014 [2], SemEval2015 [3],
SemEval2016 [4] va VSLP2018 [5], da t6
chirc giai nay ra nham tim duoc nhimg cac
giai quyét van dé cho bai toan ctia ho mot
cach tot nhét, va dd c6 rat nhidu phuong
phap da giai quyét duoc bai toan. Do bai
toan bao gdm nhiém vu con 13 AD (Aspect
dection) va SP (Sentiment Polarity), [6] da
mo ta mot hé thdng dung may hoc dé trich
xuét cac khia canh tir cic bai danh gia khach
hang. Hé thong nay co thé trich xuit ca cac
khia canh rd rang (explicit) va ngam
(implicit), st dung Suppport Vector
Machine (SVM) one-vs-rest, két hop véi
mot pipeline tién xir Iy vin ban tién tién. N6
sir dung céc dac trung mdi nhu vector trung
binh (mean embedding) dé cai thién dang ké
dod chinh xac cua bo phan loai SVM trén bo
dir liéu cua SemEval2016. sit dung mo hinh
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Bang 1. Mot vi du vé dau vao va dau ra trong tap dir li¢u

Domain Input Output
May lan trudce thi sot sen sét, lan nay ko ] o
B , . {Food#Quality, positive}
Restaurant | hiéu sao sot long le, dn ko thich bang ) .
o {Food#Style&Options, negative}
nhung dugc cai vi van ngon.
Khéach San TTC Hotel Premium Ngoc
{Hotel#General, positive}
Lan Ngoc Lan ba Lat ngay trudc toi co ) o
o, {Service#General, positive}
Hotel thuong dat phong o day, theo toi thay thi
.| {Room#Comfort, positive}
nhan vién cua khach san phuc vu tot,
{Room#Design&Features, positive}
phong & rong va thoang.

AT-LSTM [7] lam baseline, m6 hinh LSTM
v6i co ché attention dé c6 thé tap trung vao
cac tir quan trong hon lién quan dén ting
khia canh (aspect) can phan doan, két hop
thém thong tin tir cac tir dién sentiment
(lexicon) vao mo hinh, dé tang do linh hoat
va strc manh ciia md hinh dong thoi ho ciing
thém regularizer cho attention vector dé
tranh tap trung qua vao mot vai tir nhat dinh
ma phan bd sy chi y rong hon sang cac tir
khéc cling c6 thong tin quan trong.

Trong tiéng Viét co mot s bo dir liéu vé
phan tich tinh cam trong nhiéu linh vyc. Cac
tac gia [8] da sir dung PhoBERT [9] lam m6
hinh ngdn ngir dugc dio tao trudc cho tiéng
Viét theo hai cach: Pa tac vu (Multitask) va
Pa tac vu véi cach tiép can da nhanh
(Multitask with Multi-branch approach), ca
hai phuong phap déu cho két qua tt cho tac
vu AD va SP. Bdc biét voi phuong phap
Multitask thi mé hinh dat duoc két qua tét
nhét khi ghép bdn 16p cudi cing cia BERT
[10] lai v6i nhau. V6i bd dit ligu VSLP 2018
ABSA trén Hotel domain ho dat dugc két
qua cho Fl-score la 82.55% trén nhiém vu
AD va 77.32% cho nhiém vu SP, v6i mién
Restaurant domain Fl-score 83.29% va
71.55%. Ngoai ra con [11] dé xuat phuong

phap bién doi (Transformation method) dé
giai quyét bai toan, ho tiép can bai toan nhu
bai bai toan phan loai nhiéu nhan (Multi-
label classification) va 4p dung phuong
phap bién d6i dé chuyén né thanh nhiéu bai
toan phan loai nhi phan (binary
classification), dé huan luyén cac bd phan
loai nhi phan, ho trich xuét cac dac trung
khac nhau tir cac bai danh gia va su dung
tuyén tinh SVM (Linear SVM) dé phat hién
cac khia canh va xac dinh cam xuc cua
chung. Qua phuong phap nay ho da dat duoc
Fl1-scores trén nhiém vu AD 77% va 69%
trén hai bo dir liéu Restaurant domain va
Hotel domain VLSP.

3.PHAT BIEU BAITOAN

Dbi v6i thir thach tir ABSA, chiing t6i
mod ta bai toan nhu sau: Cho mot cau van
ban s va mot tp daura {a, p}f;_,, voip la
polarity (positive, neutral, negative) cua
mot aspect a. Aspect dugc xac dinh 1a mdt
thuc thé va mot thudc tinh. Trong mot ciu
van ban c6 thé mot hodc nhiéu hon mot tap
T. Du¢i day 1a mot vi du cho mot cau van
ban trong b dir li€u trén ca hai mién nha
hang va khach san dugc minh hoa trong
Bang 1.
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4. THUC NGHIEM
4.1.Dirliéu

Trong nghién clru nay, chiing t61 da
danh gia hiéu sudt cac mo hinh trén bo dix
licu VSLP 2018 thu thap tu cac trang
thuong mai dién tir va dugc chu thich thu
cong. Dir liéu dugc chia ra ba tap: Training,
development va testing, bao gom 12 va 34
khia canh trén 2 mién nha hang va khach
san. Bang 2 s& trinh bay thong ké tom chi
tiétbo dit ligu.

Preprocessing: Do dit li¢u cia VLSP
dugc thu thap tur cac trang thuong mai dién
ttr nén dit liéu chua duoc lam sach, dan dén
mot s6 van dé nhu: 15i chinh ta, 15i khoang
cach, ky tu ddc biét, hashtag, URL, tur viét
tat, va nhiéu van dé khac. Nhiing yéu té nay
c¢6 thé gay kho khin trong viée xur 1y va
phan tich dit liéu. Vi vy, can phai tién hanh
cac bude tién xir Iy dé 1am sach va chuén
hoéa dir 1iéu trude khi 4p dung cdc mo hinh.
Céc budc tién xir ly bao gdom:

e Budc 1: HTML tags va nhiing icon
duocloai bo khoi cau.

e Buéc 2: Chuan hoéa bo ky tu tur
Windows-1252 sang UTF-8 va chudn hoa
cach go tiéng Viét nhu chuan héa kiéu g,
chinh ta va du cau.

e Buwéc 3: Cac chir viét tat tiéng Viét
thong dung duoc chuan héa cho tirng mién
trong tap dir li¢u nhu “khong”, “ko”, “khg”,
v.v., vi vy nhiing tir nay s& duoc thay thé
bang tir duge s dung thuong xuyén nhat
nhu 13 “khong”.

e Budc 4: Elongations (cac tir co su
1ap lai cua céac chir cai) da duoc chuin héa
thanh dang tor thuc sy cua chung (e.g.,
“ngooon” thi duoc chuan hoéa thanh
“ngon”).

Budc5: Trong tiéng Viét, mot tir ¢ thé
duoc tao thanh tir hai hodc nhiéu tir khac (tir
ghép), ching han nhu “nha hang” (mdi tir
c6 nghia riéng khi dung mot minh va cé
nghia khac khi két hop). Vi 1y do nay, can
phai phan doan van ban va ghép chung lai
thanh dang nhu “nha_hang”. Trong bai nay,
chung t61 sir dung Vietnamese Core NLP
Toolkit Pyvi® dé phan doan tir.

Bang 2. Tom tit thong ké cho bo dit liéu nha hang VSLP sau khi chiing t6i tién xu ly
dir liéu. N 1a s6 luong danh gia, 1 biéu thi do dai trung binh ctia danh gia, [V| 14 kich thudc
ctia tir dién, I 12 s6 lugng tir vung khong nam trong tap huin luyén, A biéu thi sb luong
aspect, (+, 0, -) tuong ing voi sd lugng (positive, neutral, negative).

Domain Dataset N ) | A + 0 -
Train 7028 |71 | 6046 - 9458 | 5179 | 2533 | 1746

Restaurant Test 1938 | 71 | 3326 | 696 | 2629 1503 | 691 435
Dev 771 | 71| 2087 | 277 | 1053 579 278 196
Train 7180 | 80 | 2911 - 11721 | 8964 | 654 | 2103

Hotel Test 2030 |80 | 1750 | 355 | 3260 | 2462 | 181 617
Dev 795 |80 | 1117 | 124 | 1309 997 78 234

? https://github.com/trungtv/pyvi
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4.2. Phuong phap
4.2.1. Multitask classification

Trong phan ny, ching t6i s& mo ta multi-
task nham giai quyét hai nhiém vu con: AD
va AP trong ABSA. Pi ¢ nhiéu nghién ctru
trude day dé xudt cac phuong phép giai quyét
dong thoi ca hai nhiém vu nay [12]. Chung
t6i dwa trén nhimg y tudng nay dé chuyén dbi
bai toan thanh mot bai toan phan loai nhiéu
nhan, nhim xt ly hiéu qua ca hai nhiém vu
AD va AP trong cung mdt md hinh.

Ho mé hinh héa dau ra dudi dang mot
danh sach céc vector 4 trong d6 A 14 s6 lugng
khia canh cua dir li¢u nha hang va khéch san,
v6i tong cong 12 va 34 khia canh. Mdi vector
v; (voiitir 1 dén 12 hodc 34) c¢6 bbn phan tu,
dugc ky hiéu 1a v; = [v1, iz, Vi3, Vis] trong
d6 chi c6 mot phan tir dwoc gan gia tri 1 va
cac phan tr con lai duoc gan gia tri 0. Bén
trang thai cuia vector dugc giai ma thanh cac
gia tri: None, Positive, Neutral hodc Negative
cho mot khia canh cu thé. “None” chi ra réng
dau vao khong chura khia canh d6. Nhu vay,
vGi moi aspect i vector v; sé chi ra trang thai
cam xuc tuong ung cua khia canh dé trong dir
ligu ddu vao. Vi dy, néuv, = [0,1,0,0], diéu
d6 c6 nghia la khia canh d4u tién ¢6 cam xic
positive. Néu v, = [1,0,0,0], didu d6 cb
nghia 12 khia canh thi hai khong xut hién
trong dau vao.

4.2.2. Phan loai da tac vu voi SVM

Chung t61 4p dung hai mé hinh phan loai
da nhiém 1a bd phan loai da dau ra
(Multioutput Classifier) va chudi phan loai
(Classifier Chain) tir thu vién Sklearn® dé giai
quyét bai toan phan loai da nhiém. Quy trinh
thue hién bao gdm cac budc sau: tién xur ly

* https://scikit-learn.org/stable/modules/multiclass
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dir li¢u (Preprocessing), xay dung mo hinh,
hudn luyén mé hinh, va cudi ciing 1a danh gia
mo hinh trén tap dir liu kiém tra. Hinh 1 s&

SVM Classifier 1

:<
O OO0

SVM Classifier 2

SVM Classifier n

=
o OO

Input  TF-IDF Clasifer Chain Output

Hinh 1. Két hop mo hinh SVM va Classifier
Chain cho phuong phép phan loai da muc tiéu
mo hinh hoa toan bo quy trinh cta ching toi.

Trong qua trinh xay dung md hinh, chung
to1 su dung Linear SVM 1am mo hinh co s6.
Pé trich xuit dic trung cho bd phan loai,
ching t61 4p dung phuong phap TF-IDF vai
N-gram, bao gom unigram, bigram va
trigram. Phuong phép nay gitip nim bat duoc
nglt canh va quan hé gitra cac tu trong van
ban. Chung t61 st dung cac tham s6 mic dinh
cta tuyén tinh SVM trong thu vién Sklearn.
4.2.3. Phan loagi da tac vu voi mé hinh
PhoBERT

Chting t61 hi¢n thuc lai phuong phép
Multi-task v6i PhoBERThase bang cach két
hop tir bon 16p cudi ciing ctia md minh BERT
lai v&1i nhau tir cong trinh [8]. K¥ thuat nay
da duoc ching minh bai bao bao gbc ciia
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BERT va mang lai két qua t6t nhat trong cac
thir nghiém cua ho ¢ Bang 3.
Bang 3. Két qua vé6i cac phuong phap tiép can
dya trén tinh nang khac nhau cia BERT

Feature-based approach

BERT, . Dev F1
Embeddings 91.0
Second-to-Last Hidden 95.6
Last Hidden 94.9
Weighted Sum Last Four Hidden ~ 95.9
Concat Last Four Hidden 96.1
Weighted Sum All 12 Layers 95.5

Dé tinh chinh dugc mé hinh PhoBERT,
chiing t6i thiét k& mo hinh multitask dé xur ly
déng thot hai nhiém vu AD va AP dugc minh
hoa ¢ Hinh 2. Pau vao 1a mot cu van ban
duoc ma hoa thanh mot vector x; € R4 véid
1a do dai cia mot cau va x; € X, X € R™*¢
voi 1 1a s6 input ¢ trong tap dir liéu. Sau do
dwa qua mo hinh PhoBERT va l4y ra 4 trang
thai an cudi cung H = [h_y, h_3, h_p, h_4].
Tai dy chiing t0i ndi céc trang thai an dé tao
ra vector embedding két hop H poolea V& duocC
truyén qua mot 16p két ndi day du duoc tao
bang cach ghép cac 16p Dense A tuong tng
v6i one-hot-vector A. Vi vy chung toi s€ thu

PhoBERT
FOOD#QUALITY

Transformer layer 1

Token; -——|
RESTAURANTPRICES

Token, ——
Transformer layer 9

ejeusiEOUOD
ejeusjeouon

Transformer layer 10

DRINKS#QUALITY

Transformer layer 11

Token, ——

SERVICE#GENERAL

Transformer layer 12

(-1

Hinh 2. PhoBERT bén 16p cudi cing véi
Multi-task cho mién nha hang
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dugc mét 16p dense cé 48 va 134 neuron cho
tap dit liéu nha hang (12 X 4) va (34 x 4)
cho dir li¢u khach san, goi la tinh nang dugc
tao (g) va dé co thé tinh score cho gi4 tri du
doan 9@ ciia mo hinh cho mdi aspect a €
A véi ham softmax:

9@ = softmax(W@ - g + p@) (1)

Vi véy chiing t6i ¢6 thé du doan mot aspect a
cung vdi polarity ciia nd chi trong mdt budc
duy nhét:

output® = arg max 371-(“) ,i=0,1,2,3 (2)
L

Chiing toi lay Cross Entropy 1am ham Loss
va né duoc tinh tong trén tt ca cac khia canh
o A.
Loss(y,9) = — z Zyi(“) log(9”)  (3)
aeA i

Trong qua trinh hudn luyén chung t6i st dung
mo hinh pre-trained PhoBER Thase V61 batch
size 32 va 16 cho qua trinh xac thuc. Do dai
¢b dinh cua input duogc dat 1a 256 va ) epoch
cho qua trinh huén luyén 1a 10. Thuat toan tbi
uu hoa AdamW [13] dugc st dung véi
learning rate khai tao la 1le-5.

4.2.4. ViT5

Chung t61 xem bai toan ABSA nhu mot
bai todn tao van ban (text-generation) dé c6 thé
giai quyét dong thoi ca hai van dé AD va AP.
Chién lugc cua chiing t61 1a tir mot cau input,
ap dung mo hinh ViT5 dé tao ra mot cAu van
ban khac phan anh két qua mong mudn. Y
tudng nay bat ngudn tir cong trinh [14] ho tao
ra mot khung hop nhéat (Unified Framework)
chuyén d6i moi van dé ngon ngit sang dinh
dang van ban nhu tém tat van ban, tra 101 cau
héi, phan loai van ban, v.v. Chung t61 mudn
tao ra mdt cau output c6 chtra tat ca cac
tuong ung Y =

aspect va polarity



V1, V1) o) Y} VOi Y € R™*™ va m 1a d¢ dai
chua dugc xéc dinh, tr mot cau input X co n
tr voi X = {xq,%p, ..., X, }. D& cO thé xdy
dung dwoc mo hinh Seq2Seq chung t6i can
chuyén nhitng nhan muyc tiéu thanh mét cau
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c6 thé hiéu theo ngdn ngir ty nhién. Vi nhan
cua dir liéu cua chung t6i dang c¢6 dinh dang
(e.g. Food#Quality, positive) vi vay chung toi
s& chuyén nhimg output sang mot cau hoan
chinh.

Bang 4. Bang thé hién cac danh muc aspect khac nhau cho dit liéu nha hang

Enity#Attribute Output Form Enity#Attribute Output Form
Restaurant#General Nha hang ndi chung Drinks#Quality Chat lugng d6 udng
Restaurant#Prices Gia tién nha hang Drinks#Prices Gié tién do udng
Restaurant#Miscellaneous Vén dé khac Drinks#Style&Options | Lua chon d6 uéng
Food#Quality Chat lwong d6 an Location#General Dia chi
Food#Prices Gia tién dd an Ambience#General Khong gian
Food#Style#Options Lua chon dd an Service#General Phuc vu

Dién vao chd trong (Slot-filling c4c cAu vin ban tu nhién chira thong tin vé

Teamplate): Chung t6i s€ tao mot cau hoan
chinh bang cach st dung dinh dang Output
Teamplate Slot-filling (SFT) dé 4y nhan cho
cac aspect va polarity tuong tng. Vi du cho
mot cau “Tuy gid hoi cao xiu nhung chat
lwong thi xing dang vo cung.” va chung toi
s& thu duoc cdu “Pdnh gid thé hién y kién
[negative] [Restaurant#Prices],
[positive] cho [Restaurant #General] .

Mo hinh Seq2Seq hop nhit (US2S):
Chung t61 cling st dung y tudng cua cac tac
gia trong cong trinh [14] ho anh xa nhiing
aspect va polarity sang mot tir dién. Ho xay
dung tir dién bang cach thong ké bang cach
ap dung k¥ thuat TF-IDF trich xudt nhiing
mau trén aspect trén tip training set va

cho

development set. Bang 4 1a cach ho biéu dién
cac aspect trén dir liéu nha hang. Cac polarity
“positive”, “
dugc anh xa thanh “tdt”, “tam” va “té”.

Phuong phép nay cho phép mé hinh tao ra

neutral” va “negative” lan lugt

khia canh va phan cyc cam xuc, thay vi chi
cac nhan don gian. Vi du “Food#Quality,
positive” thi s& dugc chuyén doi thanh “Chat
lugng dd an tot” néu c6 nhiéu hon mot cap
aspect va polarity thi ho s& ndi lai bing mot
tir ndi “va”.
Trong bai ndy ching toi s& st dung lai kién
trac ViT5. Mot dau vao chudi X dugc dua
vao encoder dé thu dugc hidden states:
hencoder = Encoder(X). (1)
Tai moi budc thir i ctia encoder ma thong bao
dugc tao y; duogc tinh todn dua trén céc
hidden states va dau ra y,.;_; trudc do dé
mang lai biéu dién:

hiencoder — Decoder(hencoder’yo:i_l)' (2)

Dau ra ciia decoder duoc ap dung vao ham
softmax dé tinh xac suat phan bo trén toan bo
tir vung cho ma théng bao tiép theo. Ham loss
cho input-target dugc xay dung:
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m
Loss = )" log p (il ™%, y0, 1) ()
i

Vi pg 1a phan phdi xac xuat ciia token ké
tiép y;, 6 dugc khai tao véi cac trong s tham
s6 duoc hudn luyén trude d6 va dugc tinh
chinh trong qua trinh huén luyén.

Chiing 6i sir dung md hinh ViT5hase Dé
kiém tra hiéu suit cia mé hinh. Do ViT5* ¢6
hai phién ban duogc tung ra cho cong dong
nghién ctru 12 ViTSpase va ViTS1arge. Chling t6i
str dung d¢ dai dai nhat cta input 1a 140 va
output 14 30 trén mién dir liéu nha hang, 274
va 46 trén mién dir liéu khach san. Batch size
ma chung t61 thir nghiém trén tap training set
16 va 8 cho tap development set vi epoch 1a
5. M6 hinh duoc toi wu héa bang AdamW
optimizer vdi learning rate khoi tao 1a 2e-5.
5. KET QUA THU'C NGHIEM

Trong phan nay, ching toi trinh bay cac
két quéa cta thi nghiém phan tich binh luan da
trén cic mo hinh khac nhau bao gdm SVM,
PhoBERT, ViT5-SFT va ViT5-US2S trén

Bang 5. Két qua thir nghiém trén mién nha hang

VSLP 2018 ABSA - Restaurant
Task | Model Precssion | Recall | F1-score
SVM 80.50 63.56 | 69.14
PhoBERT 89.23 79.39 | 83.86
AP ViT5-SET 85.71 82.60 | 83.98
ViT5-US2S | 8491 83.34 | 84.04
SVM 69.07 5228 | 55.86
PhoBERT 77.58 59.94 | 61.29
AP ViT5-SFT 72.17 06948 | 70.17
ViT5-US2S | 73.59 71.68 | 72.30

* https://github.com/vietai/ViT5
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hai mién dit liéu 1 nha hang va khach san tir
tap dir liéu VSLP 2018 ABSA.

Bang 5 cho thiy két qua cta nhiém vu AD
va AP trén mién nha hang. Déi voi nhiém vu
AP, md hinh PhoBERT c6 precision cao nhét
1a 89.23%, trong khi m6 hinh ViT5-US2S c6
recall cao nhat 1a 83.34% va Fl-score la
84.04%. Diéu nay cho thdy PhoBERT vuot
trgi trong viéc xac dinh ding cac khia canh
nhung ViT5-US2S c6 kha nang phat hién day
dii hon cac khia canh trong cac binh luan. D6i
v6i nhiém vy AP, PhoBERT van duy tri
precssion cao nhat 1a 77.58%, trong khi
ViT5-US2S ¢6 recall va Fl-score cao nht,
1an Tuot 14 71.68% va 72.30%. Sy khac biét
ndy goi y rang mic dit PhoBERT c¢6 kha ning
xac dinh ding cac aspect va sentiment, ViT5-
US2S lai ¢6 hi€u qué cao hon trong vi¢c phat
hién day du cac khia canh két hop véi cam
xuc trong binh luan.

Bang 6. Két qua thir nghiém trén mién khach san

VSLP 2018 ABSA - Hotel

Task | Model Precssion | Recall | F1-score
SVM 86.58 36.70 | 44.03

AD | PhoBERT 74.59 60.36 | 65.39
ViT5-SFT 71.30 55.69 | 58.04
ViT5-US2S 65.57 61.20 | 62.68
SVM 88.47 43.02 | 46.29

AP | PhoBERT 88.51 46.31 48.10
ViT5-SFT 71.67 56.55 56.15
ViT5-US2S 76.05 65.50 | 66.34

Bang 6 trinh bay két qua cho thay két qua
cua nhiém vu AD va AP trén mién khéch san.
Ddi voi nhiém vy AD, SVM dat d6 chinh xac
cao nhét 1a 86.58%, tuy nhién recall chi dat



36.70% va F1-score 12 44.03%. Trong khi do,
PhoBERT mac du c6 do chinh xac thép hon
(74.59%) nhung lai dat Fl-score cao nhat 1a
65.39%. Mo hinh ViT5-US2S ¢6 recall cao
nhét 1a 61.20%, cho thay kha nang phat hién
khia canh t6t hon. Dbi v6i nhiém vu AP,
PhoBERT c6 precission cao nhat 1a 88.51%,
trong khi ViT5-US2S tiép tuc dat recall va
Fl-score cao nhét, lan luot 1a 65.50% va
66.34%.

Két qua trén hai mién dit liéu nha hang
va khach san cho théy cac mo hinh hoc sau
nhu PhoBERT va ViT5 c6 hiéu qua cao hon
50 vGi cac md hinh truyén thong nhu SVM.
Dic biét, mé hinh ViT5-US2S thé hién su
vuot tri trong vi¢c phat hi¢n déy du cac
khia canh va cuc tinh trong binh luan, qua do
ta thiy duoc viéc chuan hoa dir liéu dau ra
anh huong rat nhidu dén hiéu suét cia mo
hinh. V61 nhiém vu AD va AP thi ViT5-S2S
co precission, recall, fl-score hon ViT5-
SFTlan lugt (£0.8%, +0.74%, +0.06%),
(£1.42%, +2.2%, +2.13%) va (+£5.73%,
+5.51%, +4.64%), (+4.38%, +8.95%,
4+10.19%) trén hai mién dit liéu twong tng
14 nha hang va khach san. Piéu nay cho thiy
tiém nang tmg dung ciia cac md hinh hoc siu
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