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Tém tit: Trich xuat khia canh (aspect extraction) 1a mot
nhiém vy trong bai toan khai pha quan diém dya trén khia
canh (aspect-based opinion mining), nhim xac dinh va
phan loai cac cum tir quan diém (opinion target) vé nhimng
dic tinh ciia san pham trong vin ban c6 thé hién quan
diém. Pa phan cac nghién ctru trudc vé trich xuat khia canh
va khai pha quan diém dua trén khia canh 1a cho vin ban
tiéng Anh, c0 rat it nghién ctru cho tiéng Viét. Cac nghién
ctru cho tiéng Viét c6 d6 chinh xac cao hon thuong dua
trén cac phuong phap hoc co6 giam sat hoac dua trén hoc
sau, vdi cac mo hinh phu thudc vao nhung tir doc 1ap ngir
canh (nhu word2vec). Bai bao nay trinh bay mot phuong
phap trich xuét khia canh dya trén kha ning mo hinh hoa
v6i nhung tur theo ngit canh, st dung cac mé hinh ngén
ngit duoc huan luyén sdn nhu BERT. Khac véi cac nghién
ctiru trudc do su dung mdt cau dir liéu dau vao rdi sau do
trich xuét ra cac khia canh c6 trong cau, bai bao dé xuét st
dung cau phu trg dugc tao ra tr cac tir khoa khia canh
nham tan dung duoc thong tin quan trong da biét, két hop
v6i cau dau vao ban dau dé tao ra cap cau dau vao cho
BERT. M6 hinh dé xuét dya trén BERT c6 thém mot 16p
tuyén tinh dé phan loai, dugc tinh chinh cting v6i cau phu
trg cho thy két qua rat tot trén kho ngit liéu c6 sin, da chi
thich vé cac loai danh muc khia canh (aspect category)
dugc thu thap tir nhitng bai danh gia/binh luan vé nha hang
trén mang xa hoi bang ngdn ngit tiéng Viét.

Tir khéa: trich xuat danh muc khia canh, khai pha quan
diém cho tiéng Viét, md hinh ngdn ngir huan luyén sin,
mé hinh BERT

I. GIOITHIEU

Khai phé quan diém dua trén khia canh [1], [2], [3], [4]
da tre thanh mot chu dé nghién ctiu hap dan trong ca hai
linh vuc xtr Iy ngdn ng@ tw nhién va khai pha dit liéu trong
nhitng nim gan day. Khai pha quan diém dya trén khia canh
nhim xac dinh cam xuc cho tung khia canh cua san
pham/dich vu dugc dién ta trong van ban, thay vi chi xac
dinh mdi cam xdc (tich cuc, tiéu cuc hay trung tinh) trén
toan bo van ban. C6 hai nhiém vu trong bai toan khai pha
quan diém dua trén khia canh, d6 1a: 1) Trich xuét khia
canh, trong d6 xac dinh cac loai danh muc khia canh (cac
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cap thuc thé va thudc tinh) duoc dién ta y kién/quan diém
trong van ban; va 2) Phan loai cam xtc, trong d6 gan mot
nhan phan cuc (tich cyc, tiéu cuc hoac trung tinh) cho mdi
khia canh da duogc xac dinh. Trong bai bao nay, ching t6i
chi tap trung vao nhiém vu thir nhat. Day 1a mot nhiém vu
khé khan vi nguoi dung thuong sir dung cac tir cac khac
nhau dé dién ta vé ciing mot khia canh hozc tham chi chi
ngu y dé cap dén khia canh. D& minh hoa cho céc loai danh
muc khia canh, ta xem xét mot binh luan caa khach hang
vé mot nha hang duoc chd thich nhu trong Hinh 1 dudi dy.

Do an va db udng déu rét ngon. Nhan vién lich
str, phuc vu nhanh. Khéng gian réng rii. Tuy
nhién, vi tri quan ho1 xa khu trung tdm.
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<Review rid="bc5"=>
<Sentence 1d="bc5:0"> )
<Text>D6_#nvadd ubng déu rit npon. </Text>
<Categories™> FOOD#QUALITY; DRINKS#QUALITY
</Categories>
</Sentence>
<Sentence id="be5:1">
<Text>Nhén vién lich s, phuc_vu nhanh </Text>
=Categories> SERVICE#GENERAL </Categories>
</Sentence>
<Sentence 1d="bc5:2">
<Text> Khéng_gian rong_rai </Text>
<Categories™ AMBIENCE#GENERAL </Categories™
</Sentence™>
<Sentence 1d="bc5:3">
<Text> Tuy_nhién, vi tri quin hoi xa khu trung_tdm_
</Text>
<ICategories> LOCATION#GENERAL </Categories>
</Sentence>
</Review:

Hinh 1. Vi du vé mét bai binh ludn/dénh gia véi céc
danh muc khia canh dwoc chu thich

Bai binh luan gom c6 4 cau, trong d6 cau thir nhat thuoc
2 nhén khia canh 1a FOOD#QUALITY (chat lugng d6 &n)
va DRINKS#QUALITY (chét lwong db udng), cau thi hai
thudéc 1 nhan SERVICE#GENERAL (dich vu nha hang),
cau thir ba thugc 1 nhdn AMBIENCE#GENERAL (khong
gian nhd hang), va cau tha tu thuéc 1 nhén
LOCATION#GENERAL (vi tri nha hang).

Céc cdng trinh nghién ciru ban dau vé trich xuat khia
canh theo céch tiép can dua trén hoc c6 giam sat [1], [2],
[5], [6], [71, [8], [9], [10], [11], thuong sir dung phuong
phép trich chon dic trung thu cng tir tap vin ban dau vao
va thuc hién xac dinh cé4c khia canh biang cac bo phan 16p.
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Cac phuong phap nay kha hiéu qua va dat duge d6 chinh
xéc cao, di duoc ching minh trong nhiéu nghién ciru trudc
day [1], [12]. Tuy nhién, dé trich chon duoc cac dic trung
thu cdng t6t, can phu thuge vao kinh nghiém va kién thirc
ctia cac chuyén gia trong nhiéu mién linh vuc khac nhau,
do vay day 1a mét thach thic 16n.

Mot céch tiép can tién tién hon 1a st dung nhing tir
(word embeddings) va&i cac mo hinh hoc sau. Nhing tir
khong theo ngir canh (nhu word2vec, fastText) chi bao gom
mot tap hop céc nhang tir tinh va khong xem xét dén céc
ngit canh khac nhau ma chdng c6 thé xuat hién, do d6 bi
han ché vé muc do hiéu qua. Nguoc lai, cac mo hinh ngon
ngit duoc huan luyén trude nhu ELMO [14] hay BERT [13]
c6 thé tao ra c4c véc-to nhung tir dong, c6 thé thay doi khi
ngir canh cua c&c tir trong cau thay doi. Didu nay lam cho
viéc str dung BERT trong nhiéu tac vu duoc khuyén khich
hon, thdng qua viéc tinh chinh mai trén tap dix liéu lién
quan dén timg nhiém vu va mién linh vyc cy thé.

Bai bao nay str dung BERT lam mé hinh co s¢ dé cai
thién cac mé hinh trich xuat danh muc khia canh, cho phép
sir dung c4c tai nguyén b sung nhu dit liéu huan luyén phu
tro bén ngoai. Viéc nay dua trén co s la biéu dién dau vao
ctia BERT c6 thé dai dién cho ca mot cau don 1é hoic mot
cap cau. Do do, ¢ thé chuyén ddi nhiém vu trich xuit danh
muc khia canh thanh mét nhiém vu phan loai cip cau dau
vao gom cau ban dau va cau phu trg. Trong nghién ctu nay,
cau phu trg duoc xdy dung dua trén nhén cua khia canh
trong danh muc. Bong thai, két hop véi viéc tinh chinh md
hinh BERT duoc huan luyén truée, mé hinh dé xuat dat
duoc két qua tot hon so vai nghién ciru trude d6 [27]. Ngoai
ra, do tiéng Viét 1a mot ngdn ngir nghéo tai nguyén nén rat
it m6 hinh BERT duoc huan luyén truéc cho cac nhiém vy
cu thé. Bai b4o s& thuc hién céc thir nghiém trén md hinh
BERT da ngdn ngit va so sénh véi mé hinh PhoBERT huan
luyén trudce cho tiéng Viét va tinh chinh cho bai todn phan
loai cap cau.

D6éng g6p cua bai bao bao gdm ba phan:

e Thu nhét, dé xuit giai phap trich xuét khia canh cho
van ban tiéng Viét dya trén BERT, thong qua giai
quyét bai toan phan loai cip cau diu vao. M6 hinh dé
Xuit st dung cau phu tro duoc tao ra tir cc nhan trong
danh muc khia canh. M hinh nay cé kha nang tu hoc
dic trung (khdng can kién thuc chuyén gia dé trich
chon dac trung thi cdng).

e Thu hai, tinh chinh md hinh huan luyén BERT dé dat
duoc hiéu qua cao hon trén tap dir liéu van ban tiéng
Viét da duoc gan nhan.

e Thir ba, so sanh va phan tich hiéu qua ciia mé hinh dé
xuit khi st dung mé hinh BERT huin luyén sin da
ngdn ngt va PhoBERT.

Phén con lai cua bai bao duge t6 chirc nhu sau. Phan II
md ta co s& 1y thuyét. Phan II1 trinh bay cac nghién ctru
lién quan. Phan IV dé xudt phuong phéap thyc hién trich
xuét danh muc khia canh trong van ban tiéng Viét. Chi tiét
vé b dir liéu va cac thyre nghiém dugc trinh bay trong phan
Phdn V va Phan VI. Phan VII 14 két luan bai béo va dinh
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hudng nghién ctru.
. COSO'LY THUYET

A. BERT

BERT (Bidirectional Encoder Representation from
Transformer) 1a mo hinh biéu dién tir theo 2 chiéu, sir dung
ky thuat Transformer [13]. BERT dugc thiét ké dé huan
luyén truéc cac biéu dién tir nhing (pre-train word
embedding). Piém dic bigt & BERT d6 1a ¢6 thé diéu hoa
can bang ngir canh theo ca 2 chiéu trai va phai. Khong nhur
nhirng k¥ thuét khac, BERT khong st dung LSTM (Long
short-term memory) dé trich xuat dic trung ngit canh cua
tir, ma thay vao d6 sir dung Transformer, 14 co ché dua trén
su tap trung (attention) chir khong dua trén su lap lai. So
vé6i cac mo hinh dya trén huan luyén theo 2 chiéu riéng biét
tréi, phai nhu ELMO [14], BERT c6 thé trich xuat nhiéu
dac trung nglr canh hon tir cing mét van ban. Nho vao kha
nang xu ly mot cach hiéu qua sy khong twong minh (ngi
nghia tiém an), va ddy chinh la diém khac biét nhat cua viéc
hiéu ngon ngir tw nhién, BERT c6 thé dat d6 chinh xac cao
trong viéc phan tich cac ngdn ngir gan giii voi con ngudi.
Céc nghién ctru di cho thay, nho sir dung mot lwong I6n dit
liéu van ban huan luyén, BERT da dat duoc két qua ti wu
t6t nhat trén 11 tac vu xtr ly ngdn ngit tu nhién (NLP) [13].

Qua trinh huan luyén truéc bén trai va bén phai coa
BERT dat duoc bang cach st dung mat na mé hinh ngén
ngit da dugc sira do6i, goi la masked language model
(MLM). Muc dich cia MLM la che gidu mét tir ngau nhién
trong mot cau véi xac suat nho. Khi mé hinh che mot tu,
no s& thay thé tir d6 bang mot token [MASK]. Sau d6, mo
hinh ¢ gang du doan tir bi che bang cach sir dung ngit canh
cua ca bén trai va phai cua tir bi che, véi su hd tro cua
transformer. Ngoai viéc trich xuat ngir canh trai va phai
biang MLM, BERT c6 thém mét muc tiéu quan trong khac
so véi cac nghién ctu trude, d6 1a du doan cau tiép theo
(Next Sentence Prediction).

Biéu dién dau vao

Vin ban dau vao caa mé hinh BERT trude tién dugc xu
ly thdng qua mot phuong phdp duoc goi la tach tur
wordpiece [30]. Két qua s& tao ra mot tap cac token, mdi
token dai dién cho mot tir. Chudi dau vao BERT biéu dién
mot cach tuong minh cho ca dang van ban don va cap van
ban. Véi van ban don, chudi dau vao BERT la su ghép ndi
cua token dic biét “<CLS>”, token cua chudi van ban, va
token phén tach “<SEP>". Trang thai an cudi cung tuong
ung vai token phéan loai [CLS] duoc sir dung lam véc-to
biéu dién téng hop cho cac nhiém vu phan loai [13]. Vi
cap van ban, chudi dau vao BERT Ia sy ghép nbi cua
“<CLS>", token cua chudi van ban du, “<SEP>”, token
ctia chudi van ban thir hai, va “<SEP>”. Nho vay, BERT
c6 thé dugc st dung dé so sanh mot cap hai cau. Tap hop
cac token cua cap cau nay sau do dugc xu ly théng qua ba
I6p nhiing khac nhau c6 ciing kich thudc, rdi dugc cong lai
vé6i nhau va chuyén dén I6p ma héa (encoder layer). Ba l6p
nhing d6 la: 1ép nhing token (token embedding layer), 16p
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nhing doan (segment embedding layer) va I6p nhdng vi tri
(position embedding layer).

Transformer

Céc nghién ciru vé mé hinh hda chudi trude day st dung
mot kiéu kién tric chung 1a seq2seq [31], dua trén cac ky
thuat nhu RNN [32] va LSTM [33]. Kién trdc transformer
khdng dua trén RNN ma dua trén ky thuat tap trung
(attention) [34]. N6 quyét dinh nhiing chudi nao la quan
trong trong mai budc tinh toan. Bo ma héa khdng chi anh
xa dau vao thanh véc-to khdng gian nhiéu chiéu hon ma
con sir dung cac tir khéa quan trong lam dau vao bo sung
cho bo giai ma. Nho vay cé thé cai thién bo giai ma vi co
thém thong tin bo sung vé chudi quan trong va tir khda cung
cap ngir canh cho cau.

Nhiém vu phén loai cip cau

Ban dau, BERT huan luyén trugc mé hinh nham co duoc
c4c véc-to nhiing tir dé tinh chinh mé hinh phi hop hon cho
mét nhiém vu cu thé, ma khong can phai thay ddi nhiéu vé
mo hinh va tham s6. Thong thudng, chi cin b sung thém
mét I6p dau ra trén dinh cta mo hinh dé 1am cho n6 c6 thé
d& dang d4p tng hon trong mot nhiém vu cu thé. Nhiém vu
phén loai cap cau d& cap dén viéc xac dinh cac quan hé ngit
nghia giira hai cau. M@ hinh liy hai van ban lam dau vao
va xuat ra mot nhin dai dién cho kiéu quan hé giira cac cau.
Loai nhiém vy nay danh gi4a mé hinh vé& muc do hiéu biét
ngbn ngit ty nhién va kha nang suy luan sau hon vé céc cau
day du [35].

Mb hinh ngbn ngir

Viéc xay dung mot md hinh ngdn ngit théng thuong can
sir dung mét luong I6n dir liéu van ban khéng cha thich,
duoc goi 1a huan luyén trudc (pre-training). Muc dich
chung cia mé hinh ngdn ngit 14 hoc biéu dién theo ngir canh
cua tir. M6 hinh ngén ngit 1a thanh phan quan trong trong
viéc giai quyét cac bai toan NLP, tim hiéu sy xuat hién cua
tir va cac mau dy doan tir duya trén dit liéu van ban khong
c6 cha thich. Mé hinh ngén ngir hoc ngit canh bang cach
sur dung céc ky thuat nhu nhang tir, tic la st dung véc-to
dé dai dién cho céc tir trong khong gian véc-to [29]. Dya
trén luong I6n dit liéu huan luyén, mé hinh ngén ngir hoc
céc biéu dién cua cac tir tly thudc vao ngir canh, nho do
cho phép céc tir tuong tw nhau ¢6 biéu dién tuong ty.

Masked Language Model

BERT sir dung token mat na [MASK] dé huan luyén
trudc cac biéu dién sau hai chiéu cho mé hinh ngdn ngit.
Trai nguoc Vi cac md hinh ngdn ngir khac thyc hién huin
luyén tir tréi sang phai hoac tir phai sang trai dé dy doan cac
tir, va tir duoc dy dodn duge dit & cudi hoic ¢ dau chudi
van ban, thi BERT che d4u mét tir ngau nhién trong chudi.

Duw do4n céu tiép theo (NSP)

Du doan céu tiép theo duoc sir dung dé hiéu méi quan hé
giita hai cau van ban. BERT da duoc huén luyén trude dé
du doan liéu cd ton tai méi quan hé giira hai cau hay khong.
MJi cau c6 kich thudc nhing riéng.
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B. RoBERTa

RoBERTa [28] la mot tiép can ké thira kién tric va thuat
toan cia mo hinh BERT nhung manh va téi wu hon. Dy an
nay cua Facebook hd trg viéc huan luyén lai cac mo hinh
BERT trén nhitng b6 dit liéu mai cho cac ngbn ngir khac
ngoai mot sé ngdn ngir phd bién. Hién da co rat nhiéu cac
md hinh huan luyén truéc cho nhitng ngdn ngir khac nhau
dugc huan luyén trén RoBERTa, trong d6 c6 tiéng Viét (mo
hinh PhoBERT).

RoBERTa lap lai cac thu tuc huan luyén nhu mé hinh
BERT, nhung c6 mot thay d6i d6 1a huan luyén mé hinh
lau hon, véi batch size 16n hon va trén nhiéu dit ligu hon.
Ngoai ra, ¢ nang cao do chinh xac trong biéu dién tir thi
RoBERTa di loai bo tac vu du doan cau tiép theo va huin
luyén trén cac cau dai hon. Bng thoi, mé hinh ciing thay
ddi kiéu che gidu (masking) mét cach linh hoat hon cho di
liéu huan luyén, bang cach 4n di mot s6 tir & cau dau ra bang
token mat na.

Tuy loai bo tac vu du doan cau tiép theo trong khi huan
luyén, ROBERTa van nhan dit liéu dau vao theo ca 2 cach
la cau don va cé@p cau nhu mé hinh BERT. Déng thoi, két
qué trén cé4c tac vu sir dung céc cip cdu dau vao van vuot
troi hon so véi mé hinh BERT [28].

C. M6 hinh ngdn ngiz huan luyén truéc dira trén BERT

cho tiéng Viét

Hai md hinh huén luyén truéc phé bién cho tiéng Viét
gom md hinh BERT da ngdn ngir [13] va PhoBERT [21].
Trong d6, mé hinh BERT da ngdn ngit duoc huin luyén
trén 104 ngdn ngir, 1a md hinh BERT huén luyén sin duy
nhét cho hau hét cac ngdn ngit. M6 hinh BERT da ngén
ngit da cho thay hiéu qua trong hau hét cac nhiém vu xt ly
ngdn ngl ty nhién da ngdn ngl nhu phén tich cam xdc [22],
[23] phan loai vin ban [24] sinh vin ban [25] va hoi thoai
[26].

PhoBERT I mot mé hinh don ngén ngir cho tiéng Viét.
PhoBERT dua trén kién tric RoBERTa [28] va cho thdy
hiéu suét t6t hon han so véi cac phuong phéap dua trén mo
hinh BERT da ngon ngir khi 1am viéc véi van ban tiéng
Viét. Trong nghién ctru [21], tc gia da chi ra sy uu viét ctia
PhoBERT trén 4 tac vu xir Iy ngdn ngit ty nhién, gém gan
nhén tir loai (POS tagging), phan tich su phu thudc vé cu
phép (Dependency parsing), nhan dién thyc thé trong cau
(NER) va suy luan ngdn ngix (NLI).

Ill. CAC NGHIEN CUPU LIEN QUAN

Phan nay trinh bay ngén gon vé cac nghién ciru lién quan
dén trich xuat danh muc khia canh va cac nghién cau lién
quan dugc xir ly cho ngbn ngir tiéng Viét.

Trich xut danh muc khia canh 1a nhiém vu con dau tién
trong khai thac quan diém dua trén khia canh. Cac phuong
phép hién cé cho trich xuit danh muc khia canh c6 thé duoc
chia thanh hai cach tiép can chinh, dya trén phan loai va
dwa trén phan cum. D4i véi cach tiép can dya trén phan
cum, céc thuat toan hoc khéng giam sat hoac ban giam sat
véi ky thuat 1dy mau c6 thay thé (bootstrapping) [2], [5],
[9] 1a mét lya chon thich hgp do khdng c6 dit liéu da dugc
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cha thich sin. Cac phuong phép sir dung céch tiép can nay
thuong trich xuét cac loai khia canh theo hai buéc: 1) trich
Xuat tat ca cac thuat ngit khia canh tir mot van ban duoc
cho; va 2) phan cum céc thuat ngir khia canh c6 ¥ nghia
tuong tw nhau thanh cac nhdm danh muc khia canh.

Céc phuong phap cho cach tiép can duya trén phan loai
st dung cac thudt toan hoc c6 giam sat va thuong mo hinh
hoa nhiém vu nhu mot bai toan phéan loai da nhan trong d6
mdi nhan twong tmg v6i mot danh muc khia canh, hodc
nhiéu bai toan phan loai nhi phan trong d6 mdi bai toan xir
1y mot loai khia canh cu thé [1], [2], [5], [6], [7]. [8], [9],
[10], [11], [12], [15], [16]. So vdi céach tiép can dya trén
phan cum, cach tiép can dua trén phén loai chinh x4c hon
boi né ¢o thé su dung hoc c6 giam sat véi dir liéu da dugc
chu thich. Nghién ciru cia ching t6i ¢ day thudc céch tiép
can dya trén phén loai, trong d6 chung téi str dung cac ky
thuat hoc sau dua theo kién tric BERT trich xuat danh muc
khia canh. M6 hinh duoc tinh chinh bang cach sir dung
thém cac cau phu trg nhim dua vé bai toan phéan loai cap
cau. Phuong phép str dung mot 16p tuyén tinh dé phén loai
danh muc khia canh. Céch tiép can nay tuong ty nhu cach
tiép can cua nhom tac gia trong [36], d6 1a chuyén bai toan
phén loai cam xuc theo khia canh thanh bai toan phén loai
mot cap cau, cu thé 1a tra loi cau hoi hodc suy luan ngon
ngit. Tuy nhién, cach tiép can nay chua duoc st dung trong
cac bai toan phan tich khia canh cho ngén ngit tiéng Viét.

Trong s6 cac nghién ctru trude ddy vé khai thac quan
diém dua trén khia canh tiéng Viét, tac gid Vu va cong su
[17] trinh bay mot phuong phap dya trén luat dé khai thac
danh gia san pham. Trong do, tir thé hién khia canh va tir
thé hién quan diém dugc trich xudt bﬁng cach str dung mét
b luat ¢t phap tiéng Viét. Tac gia Le va cong su [18] trinh
bay mot phuong phap ban giam sat dé trich xuét va phan
loai cac thuat ngir khia canh trong vin ban tiéng Viét.
Phuong phép ciia ho ¢6 thé duoc phan vao nhém phuong
phap dua trén phan cum. Gan day, mot sé nghién ciru da
dugc trinh bay st dung phuong phép hoc ¢6 giam sat [19],
[20] cho bai toan két hop phan tich cam xtic dya trén khia
canh tiéng Viét tai hoi thao quéc té 1an tha nam vé Xu ly
ngdn ngit va tiéng Viét (VLSP 2018) [19].

Nghién cau caa ching toi khac vai nhitng nghién cau
trude day ¢ chd chlng toi dé xuat mot phuong phap méi
dwa trén kién trac BERT cuing véi cau phu tro dé giai quyét
nhiém vu trich xuat danh muc khfa canh trong tiéng Viét.
Dua trén cap cau dau vao, nhiém vy nay duoc chuyén thanh
nhiém phu phan loai/xac dinh mdi quan hé cua cap cau dau
vao. Thém nira, nghién cuu xac dinh céc loai danh muc khia
canh trong mét cau thay vi toan b6 bai binh luan/danh gia.
Giai quyét nhiém vy & cap d6 cau la thyc té hon va co thé
ap dung tét hon trong thé gidi thyc.

IV. PHWONG PHAP BDE XUAT

Phan nay trinh bay chi tiét vé phuong phap dé xuét trich
xuit danh muc khia canh trong vin ban tiéng Viét.

A. M0 tad bai toan
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Cho mét cau dau vao s trong tap van ban gom mot chudi
C4C tir {wy, ..., wp,}. Gia thiét c6 mot tap c¢b dinh céc loai
danh muc khia canh A = {ay, ..., a }. Nhiém vu la can thyc
hién trich xuat tap danh muc khia canh {(a): a € A} c6 trong
cau s. Trong tap dir liéu, mdi khia canh thudng dugc mo ta
duéi dang cap “ENTITY#ASPECT” (Thuc thé/khia canh).

Vi du, v6i mot cau dau vao “Pd_an ngon nhung kha
dit.” Tap danh muc khia canh trich xuat dugc gom 2 khia
canh: “FOOD#QUALITY” va “FOOD#PRICES”.

B. Trich xuat khia canh six dung BERT

Trong nghién ctu nay, ching toi st dung kién tric
BERT Vi cac I6p transformer dé xac dinh céc biéu dién
ngit canh tuong tng cho chudi token dau vao, bao gdbm cip
véan ban tir ciu danh gia va cau phu trg (dwoc tao ra tir danh
muc khia canh). Sau dé, cac biéu dién theo ngir canh nay
dugc dua vao 16p tac vu cu thé dé du doan cac nhan. Kién
tric tong thé ciia mo hinh d& xuat dwoc trinh bay trong Hinh
2.

Nhan {yes, no}

T

| MLP \
A

C Tq . TN Tiser) T . T Tn'

e b

BERT

| Transformer layer L ‘

| Transformer layer 2 ‘

| Transformer layer 1 ‘

[loLs] | [Toks | ... [Toky | [[SEP]] [ Toks | ... [ Tok, | [[SEPT]

Cap ciu diu vao

Hinh 2. Kién tric téng thé ctia mé hinh

1) Xay dwng céu phu tro

Dé chuyén ddi bai toan trich xuit danh muc khia canh
thanh bai toan phan loai cip cau diu vao dua trén mo hinh
BERT, mé hinh dé xut dya trén cau tric caa mot bo phan
loai cho mét cap cau, véi dir liéu dau vao 1a mot cau danh
gi&/nhan xét trong vin ban ban diu va ciu phu tro dya trén
mét khia canh. M6 hinh nay duoc sir dung dé du doan xem
liéu khia canh ¢ lién quan t6i cau dau vao hay khong, dua
trén nhan “yes” va “no” tuong (tng. Nhu vay, bai toan ban
dau duoc chuyén thanh bai toan phan loai nhi phan (nhan
€ {yes, no}). Néi cach khac, mo hinh nhan cau danh gia la
cau dau tién va cac khia canh la cau phu trg, va nhiém vu
s& 1a x4c dinh mdi quan hé cua cau danh gia ddi véi timg
khia canh. Do trong tap dir liéu, cac khia canh thuong co
dinh dang “ENTITY#ASPECT”, khi d6 cau phu trg sé
duoc viét lai don gian 1a “ENTITY, ASPECT.”.

2) Biéu dién dau vao va phwong phap hoat déng cia
mo hinh dwa trén BERT
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Ddi véi mo hinh trich xuat danh muc khia canh dé xuét
dwa trén BERT, dau vao duoc BERT xir Iy theo cach dic
biét, trong d6 mét cip cau vin ban gébm cau binh luan/danh
gié ctia nguoi dung va cdu phu trg dugc thuc hién tach tur
dé thanh mot chudi cac token. Chudi token nay dugc két
hop Vi céc token dic biét gdm [CLS] va [SEP] dé lam dau
vao cho md hinh. Bau ra md hinh thé hién méi quan hé gitra
céu danh gia va cau phu tro la cé quan hé (nhan “yes”) va
khdng quan hé (nhan “no”

Ddu vao: [CLS] cau binh luan/danh gia [SEP] cau phu
tro [SEP]

Pau ra: yes/ino

Nhung tir/token (Token Embeddings): Cac token dac biét
gom [CLS] dugc thém vao dau ciu, [SEP] duoc thém vao
cudi cau binh luan/danh gia dé phan biét véi cau phu tro,
va 1 token [SEP] duoc thém vao cudi cau phu trg. Chudi
token bao gdm ca 2 ky hiéu [CLS] va [SEP] trudc tién duoc
dua vao 16p embedding, dé tao ra cac véc-to nhiing token
(token embeddings). C4c véc-to nhiing nay khong bao gdbm
théng tin vi tri dwoc thém boi nhing vi tri (position
embeddings).

Nhiing doan (Segment Embeddings): dé xac dinh xem
mdi token c6 lién két véi cau dau hay cau phu tro hay
khong, mot ky hiéu danh dau duoc thém vao mdi token
trong chudi. Trong mo hinh dé xuit, cac token dwoc danh
dau 12 A thudc vé cau danh gia va cac token dugc danh dau
la B thudc vé cau phy tro. Cach thirc nhuing doan duoc trinh
bay nhu trong Hinh 3, véi vi du cua cip cau dau vao gom
cau binh luan/danh gia 1a “D6_an ngon nhung kha dit.” va
mot cau phu tro mé ta mot khia canh c6 trong cau la
“FOOD, QUALITY.”

Tiép theo, ca véc-to nhung token, véc-to nhung doan, va
véc-to nhiing vi tri cho mdi token duoc két hop lai va cho
vao L 16p transformer dé ti uu hoa dic trung & mirc token.
Véc-to biéu dién dau ra H'~'tir I6p transformer | - 1 dugc
dung 1am dau vao cho tang transformer thi |, trong d6 I €
[1,L]. Véc-to H' = {h, ..., h}}, tai ting thir | duoc tinh
nhu sau:

H, = Transformer(H'"1)
Trong d6 t 13 sb token ddu vao. Két qua dau ra tir 16p
transformer cudi cling H' dugc coi 1a véc-to biéu dién theo

ngir canh day du cho cac token dau vao va dugc sir dung
lam dau vao cho I6p tac vu cu thé - bo phén 16p nhi phan.

Nhing
doan
a2 ] a2 ]2 ]E] ] =]
+ + + + + + + +
[rowsy] [ [ - [ foseen] ] ] [1sem]
Bb_an ngon dat FOOD QUALITY

Hinh 3. Vi du vé nhung doan (Segment embeddings)

B¢ phén Iép nh; ph&n: Nhu da chi ra trén Hinh 2, b
phan 16p dé xuét dua trén BERT chi thém 1 perceptron da
tang (MLP) gom hai tang két noi day du. Perceptron da tang

SO 04 (CS.01) 2022

nay bién d6i h! thanh 2 dau ra cia by phan I6p:
P = MLP(h}). P nhan gia tri {yes, no}, thé hién su lién hé
cua cau danh gid va céu phu trg chua tir khda khia canh,
nghia 1a c6 khia canh d6 hay khong. Trong thuc nghiém,
chang toi sir dung véc-to dau ra h%, bién ddi biéu dién
BERT cua token dac biét [CLS], la token ma hoa théng tin
cua ca cap cau danh gia va cau phu tro dé lam dau vao cho
I6p perceptron da tang. Véc-to biéu dién nay thuong dugc
sur dung trong cac mé hinh BERT cho bai todn phan loai
céu.
V. TAP DU LIEU

1) Tdp dir liéu tieng Viét

Tap dir liéu tiéng Viét st dung cho cac thir nghiém
nghién ctru la tap dir liéu da duoc cha thich cho bai toan
trich xuat khia canh [27]. Ngudn gbc tap dit liéu nay duoc
thu thap tir trang web Foody (https://www.foody.vn/). Sau
khi thu duoc dit liéu thé, s& tién hanh mot s budc tién xur
Iy nhu lam sach dir liéu, phat hién ranh gidi cau, tach tir
tiéng Viét. Két qua, thu dwoc tap dit liéu bao gom 575 bai
binh luan/danh gia tir mot s6 nha hang & Viét Nam, véi
téng cong 3796 cau tiéng Viét. C6 tong sé 12 nhan céc loai
khia canh dai dién cho 12 bo (thuc thé, dic tinh).

Théng ke chi tiét 12 loai danh muc khia canh va tan suét
xuat hién caa ching trong tap dit liéu dugc trinh bay trong
Bang |. C6 thé thdy, danh muc khia canh c6 tan s6 xut
hién nhiéu nhat 1a FOOD#QUALITY, trong khi cac danh
muc khia canh c6 tan sé xuat hién thdp nhat 1
DRINKS#STYLE_OPTIONS va DRINKS#PRICES.

2) Xay dung tdp dir ligu véi cau phy tro

Véi mdi cau binh luan/danh gi4 trong tap dir liéu, ching
t6i xay dyung tap cac cau phu tro twong ung voi moi khia
canh xuét hién trong danh muc khia canh.

Bang I. Danh muc khia canh va tan suét xuét hién

STT DANH MUC KHiA CANH TAN SUAT
1 RESTAURANT#GENERAL 233
2 RESTAURANT#PRICES 132
3 RESTAURANT#MISCELLANEOUS 194
4 FOOD#QUALITY 1357
5 FOOD#STYLE_OPTIONS 586
6 FOOD#PRICES 207
7 DRINKS#QUALITY 307
8 DRINKS#STYLE_OPTIONS 75
9 DRINKS#PRICES 56
10 | SERVICE#GENERAL 487
11 | AMBIENCE#GENERAL 516
12 | LOCATION#GENERAL 215

Téng 4365

Vi du, cho cau dau vao: “Dd_an ngon nhung kha dét.”
Cau nay co6 2 khia canh duoc noi dén Ila
“FOOD#QUALITY” va “FOOD#PRICES”. Ching toi
xay dung 2 cau phu trg twong tng 1a “FOOD, QUALITY.”
va “FOOD, PRICES.”. Sau d6, gan 2 nhan twong tng cho
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2 cap cau dau vao va cau phu trg 1a “yes”. Cac cip cau dau
vao va cau phu trg ddi véi 10 khia canh con lai (trong 12
danh muc khia canh liét ké trong Bang 1) s& dugc gan nhén
la “no”. Nhu vay, véi mot cau binh luan/danh gia ban dau
s& sinh ra 12 cip cAu, véi cau dau tién la cau binh
ludn/danh gia va 12 ciu phu trg twong ung. Vi phuong
phap xay dung nay, tap du |Ieu ¢6 sb luogng nhan ¢ ‘yes” it
hon nhiéu s6 lwong nhan “no”. BE giam sy mt can bang,
chidng t6i thuc hién lay mau ngau nhién cho céc cap cau
Véi ty 1 nhan “yes”:”no” 14 1:2. Tong sb cap cau trong tap
dir liéu s& cd khoang 13 nghin cau.

3) Tdp di liéu bé sung bang Tiéng Anh

Dé danh gia so sanh hiéu ning véi cac phuong phép
truge do, mot tap dir lidu tiéng Anh (ca dir liéu huan luyén
va dir liéu kiém tra) tir SemEval-2016 Task 5 [1] duoc sir
dung 1am ngudn dir liéu bé sung cho cac phuong phéap do.
Tap dit liéu tiéng Anh nay bao gom 440 bai binh luan/danh
gia véi 2676 cau, duoc dich sang tiéng Viét bang cong cu
dich Google Translate (https://translate.google.com/), nhu
trinh bay trong [27]. Tap di liéu ndy sau do dugc st dung
két hop voi tap dir liéu tiéng Viét dé thuc hién céc thuc
nghiém nham so sanh két qua.

VI. CAC THU'C NGHIEM VA KET QUA

A. Thiét Igp thic nghiém

Dit liéu dugc chia ngau nhién thanh 10 phan dé thyc
hién kiém tra chéo nhu thuc hién trong [27]. 10% cua tap
dit liéu huan luyén duoc sir dung cho viéc tinh chinh tham
s6 khi huan luyén md hinh. Hiéu ning cua cac mé hinh
trich xuét khia canh dugc do theo do chinh xéc (precision),
do bao phu (recall) va d6 do F1 (F1 score) trén mdi loai
danh muc khia canh.

L4y vi du v6i danh muc khia canh DRINKS#PRICES
(gia ca dd udng). Gia sir A ky hiéu cho tap céc cau c6 danh
muc khia canh DRINKS#PRICES duoc xac dinh bdi mo
hinh, va B ky hiéu cho tap cac cau c6 danh muc khia canh
nay duoc gan nhan bdi nguoi chi thich, thi d6 chinh xéc,
d6 bao phu va d6 do Fi1 cho danh muc khia canh
DRINKS#PRICES s& dugc tinh nhu sau (tuong tur cho cac
loai danh muc khia canh khéc):

Precision = M
4]
Recall = 40 B
|B|

va

2 X Precision X Recall

1= Precision + Recall

B. Lwa chon tham sé

Nghién ciru sir dung md hinh PhoBERT [21] dugc huan
luyén sin cho tiéng Viét trén tap di liéu xap xi 145 triéu
cAu da tach tir. Md hinh bao gdm 12 I6p 4n, c6 hidden_size
la 768. Mb hinh dé& xuat sir dung bo t6i vu Adam dé tinh
chinh md hinh trén tac vu cu thé véi learning rate 1a 1e-5,
batch size 1a 16 va sb epoch tbi da 1a 50. Dropout 12 0,3.
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Qué trinh huan luyén s ding sém khi gia tri mat mat khong
giam trong 3 epoch lién tuc.

C. Két qua thuc nghiém
Muc dich xay dung cac thuc nghiém:

e Giai quyét bai toan trich xuat danh muc khia canh
ttr c&c cau binh luan/danh gia, so sanh hiéu nang cia
phuong phap dé xuat véi cac phuong phap trude do
trén cling tap di liéu.

e Danh gia sy anh huéng cua cac md hinh BERT
huan luyén sin cho tiéng Viét dén hiéu ning cua
phuong phap dé xuét.

Phan sau day s& md ta cac thyc nghiém va két qua.

1) So s&nh hiéu néng ciia cac phwong phdp

Cac thur nghiém dau tién dugc thuc hién nhiam so séanh
hiéu ning cua phuong phap dé xuat véi cac phuong phép
khéc trong nghién ciru truéc @6 [27], trén cung tap dir liéu.
Céc phuong phap nay tiép can theo hudng hoc may truyén
thdng sir dung bo phan 16p SVM (Support Véc-to Machine)
V6i cac dic trung tha cong duoc trich xuit bao gdm: n-
grams va dic trung nhung tir (word embeddings) dé giai
quyét va cai tién hiéu nang cua trich xuat danh muc khia
canh.

e M0 hinh n-gram: M6 hinh nay chi sir dung tap du
liéu tiéng Viét véi cac ddc trung n-grams, bao gom
3 tap dac trung: 1) unigrams; 2) unigrams va
bigrams; va 3) unigrams, bigrams va trigrams. Muc
dich 1a xem xét hiéu nang ciia md hinh trich xuét
khia canh duoc xay dung trén tap dit liéu tiéng Viét
V6i cac dic trung n-grams co ban. Két qua cua tap
ddc trung tot nhat 1a dac trung két hop unigrams va
bigrams dugc st dung dé so sanh.

e M0 hinh CRL (Cross-language model, M6 hinh da
ngon ngit): Su dung ca cac cau trong tap dir liu
tiéng Viét va cac cau dugc dich tir tap dit liéu tiéng
Anh dé hudn luyén mé hinh. Tap dic trung twong
tu nhu trong mo hinh ngram.

e MO0 hinh WEmb (M6 hinh word embedding): Mo
hinh nay twong ty nhu mé hinh CRL nhung bé sung
cac dac trung nhung tir (word embedding). Pic
trung nhing tir trong md hinh Ia cac véc-to tir 50
chidu dugc huin luyen voi Word2Vec [17] (dung
phan meém co tai
https://code.google.com/archive/p/word2vec/) trén
mot tdp dir liu van ban tor Baomoi
(https://baomoi.com/) v6i hon 433 nghin tir tiéng
Viét.

Nghién ctru nay dé xut sir dung phuong phap hoc sau
dua trén PhoBERT, cung véi viéc dp dung cau phu tro
nham tao thém dir liéu huan luyén, khéng nhiing gidp loai
bé qué trinh trich chon dac trung thii cong ton kém vé thoi
gian va cong sirc ma con mang lai hiéu qua cao hon. Két
qua trinh bay trong Bang 11 cho thdy, hiéu ning trich xuat
trung binh dugc cai thién dang ké. Tha nghiém trén tap dir
lieu tiéng Viét, phuong phéap dé xuit st dung PhoBERT
(DL-PhoBERT) dat két qua vuot troi so véi phuong phap
trudc, voi do do Fy 18n t6i 76,8% , tirc c6 muc ting Xap xi
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6% so v&i phuong phap st dung dac trung n-gram trén cung
tap dit liéu tiéng Viét, va hon t6i 4,5% trén d6 do F1 50 V6i
phuong phéap sir dung st dung 2 loai dac trung la n-gram
va nhing tir trén tap di liéu bo sung tir mot ngdn ngir khac
(WEmb).

Bang Il. Két qua trich xuat danh muc khia canh theo céc
phwong phap khac nhau

Phuong phap | Pre.(%) | Rec.(%) | Fi(%)
Ngram [27] 78.0 64.5 70.6
CRL [27] 81.2 65.7 717
Wemb [27] 80.4 67.1 72.3
DL-M-BERT 72.9 73.1 73.2
DL-PhoBERT 76.5 76.9 76.8

2) Anh hwéng ciia céc md hinh BERT cho tiéng Viét

Két qua trinh bay trong Bang Il cho thay, ciing 4p dung
phuong phap hoc sau st dung kién trdc BERT va cau phu
trg dya trén danh muc khia canh nhung ké ca khi sir dung
mo hinh da ngon ngit BERT duoc huan luyén truéc (DL-
M-BERT) thi van c6 két qua tét hon cac phuong phap trudc
d6. Cu thé, phuong phép st dung DL-M-BERT dat d6 do
F1 1a 73,2%, ting thém 0,9% so vé6i phuong phap dat két
qua cao nhit trong nghién ctru trudc (dung dir liéu bé sung
tir mot ngdn ngir khac, WEmb). Tuy nhién, két qua sir dung
mo hinh DL-M-BERT lai kém hon han (thdp hon 3,6%) so
v6i mo hinh don ngdn ngir tiéng Viét 1a PhoBERT, dat
76,8% tinh theo d6 do Fi.

Két qua nay chinh Ia bang chimng vé hiéu qua cia phuong
phap biéu dién theo ngit canh caa BERT trong viéc ma hoa
céc lién két gitra cac tir khéa trong danh muc khia canh va
cac tir thudc ngir canh. Dong thoi cho thay viéc mé hinh
don ngon ngir huan luyén trude cho tiéng Viét PhoBERT
hiéu qua hon rat nhiéu trong viéc hoc dic trung ngir canh
cuia tir trong van ban tiéng Viét.

VIl. KET LUAN

Bai bao da trinh bay mot nghién cau thuc nghiém vé
trich xuét danh muc khia canh sir dung mé hinh hoc sau dya
trén kién tric BERT. Pay 1a mot md hinh hién dai da mang
lai két qua rat dang ké trong nhiéu tac vu xir ly ngén ngit tw
nhién. Trong xur 1y van ban tiéng Viét, BERT ciing c6 thé
duoc st dung hiéu qua do c6 mét s6 md hinh BERT don,
da ngon ngir hd tro tiéng Viét. Trong nghién ctru nay, chiing
t61 da thuc hién nhiém vu trich xuat danh muc khia canh
trong van ban tiéng Viét dira trén mé hinh BERT da ngén
ngir va don ngit. M6 hinh d& xuat ¢ kha nang tu hoc cac
dic trung tir chudi dir lidu van ban du vao va biéu dién
hiéu qua nho BERT, gitp tiét kiém duoc thoi gian va cong
suc trong viéc trich chon cac dac trung thi cong nhu cac
phuong phap hoc may c6 giam sat truyén thong, dong thoi
cho két qua vuot troi. M6 hinh BERT cho tiéng Viét
(PhoBERT) dat gia tri d6 do F1 t6t nhat trén tap dit liéu
kiém tra. Piéu d6 c6 nghia 1a cdc mo hinh danh riéng cho
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riéng mot ngdn ngir van hoat dong tot hon cic mé hinh da
ngdn ngit trong nhiém vy trich xuét khia canh.

Trong thoi gian tai, chdng tdi du dinh nghién ctu giai
quyét bai toan rong hon, d6 1a trich xuét dong thoi danh
muc khia canh va y kién/quan diém vé khia canh. Su hiéu
qua cua BERT hira hen mang lai két qua tt cho bai toan
nay.
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USING BERT AND AUXILIARY SENTENCE FOR
ASPECT CATEGORY EXTRACTION IN
VIETNAMESE TEXT

Abstract: Aspect extraction is one core task of aspect-
based opinion mining, to identify and classify opinion
words or phrases for each feature from customer reviews.
Most of the previous studies on aspect extraction and
aspect-based opinion mining are for English texts, and
there are very few studies for Vietnamese. Studies for
Vietnamese with higher accuracy are often based on
supervised learning methods or based on deep learning,
with models dependent on context-independent word
embedding (such as word2vec). This paper presents an
aspect extraction method based on modeling capabilities
with contextualized word embeddings, using pre-trained
language models such as BERT. Unlike previous studies
that used a single input review sentence to extract aspect
category, our proposed method uses auxiliary sentences
constructed from aspect keywords to take advantage of
known key information, combined with the original input
sentence to create a pair of input sentences for BERT, then
do classification. The proposed BERT-based model has an
extra linear layer for classification, tuned along with the
auxiliary sentence, showing good results on the annotated
corpus of aspect categories which are collected from
restaurant reviews/comments on social networks in the
Vietnamese language.

Keywords: aspect category extraction, opinion mining
for Vietnamese, pre-trained language model, BERT.
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